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Summary
The aim of this document is to present the software interface used in monitoring of the sport hall.

Introduction
Sensor Basics
You should create a Sensor entry for each Sensor installed in your structure. For example for every standard
SOFO Sensor you will need a corresponding Sensor entry in the database.
Session Basics
Sessions are used to relate Measurements on different Sensors that refer to the same state of the structure.
In a Session you will find all the Measurements taken on the structure at about the same time or at a given
loading level. Organizing your Measurements in Sessions will help you to represent and analyze the data
more easily.
Measurement Basics
Measurements are the central piece of data in SDB. The single scans of the SOFO reading unit and the
Measurements from other types of Sensors are stored in the Measurements. The Measurement table also
contains additional information useful at the data analysis stage.
Agenda Basics
Agendas are used to program Measurement Sessions that are executed either manually or automatically.
Agendas can also be used for scheduled execution of Measurements.
An Agenda is a list of Sensors that have to be measured in a given order and a series of parameter
indicating how the execution must be carried out. Agendas are stored in the same database containing the
Project they refer to. Multiple Agendas can exist for a single Project allowing different types of Measurement
Sessions (manual, automatic, scheduled, partial, redundant,…).

Capabilities
-

-

Scheduling, downloading, measuring of sensors
Save the measurements on a MS Access database
Visualize the history of a sensor on graph or table
Set zero measurement
Simplify real-time interpretationPossibility to combine real sensors using mathematical functions to
create more powerful sensors
Real-time calculation and presentation of indirectly measured parameters such as
• curvature
• average shear strain
• thermal strain
• load etc…
Visualization and analysis of calculated measurements
Compatible with all the SMARTEC Sensors
Automatic data export of
• Selected group of sensors
• Selected monitoring periods
Complete data visualization of selected group of sensors over selected monitoring periods in form
of
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-

• Tables (Time - Deformation)
• Diagrams (Time - Deformation)
• Values presented on structure's photo, schema or plan
Automatic elaboration and visualization in real-time environment
Pre-Warnings and Warnings in form of
• Yellow and red fields in tables or structure’s photo, schema or plan
• Perform action on critical situations (E-mails, SMS, Run Software

-

Fig. 1 - SDB Interface

View output formats
Show Table and Graph
The graphical output from each View is obtained by double clicking on the View and activating the menu
item View / Open View.
The graphical output is a window with the name of the View in the title bar (in this case "Fist Span") with the
number of Sessions treated and the number of fields displayed given on the status bar (1194 Sessions and
9 fields in the example below).
Once the above window has been displayed it is possible to select a group of cells with a mouse pointer and
then send them to the Clipboard using the menu function Edit / Copy. It is possible to select an entire
column by simply clicking on the column header.
The graphical output shows a window containing the desired graph. The window includes the name of the
View in the title bar (in this case "First Span") with the number of Sessions treated and the number of fields
displayed given on the status bar (1194 Sessions and 9 fields in the example below).
On a graph view it is possible using the mouse to execute a zoom and a scroll. To zoom in on a graph, press
the right mouse button at the top left hand corner of the area you wish to zoom in on and, maintaining the
mouse button pressed, drag out the rectangle to the bottom right-hand corner of the zoom area. Release the
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mouse button and the graph will redraw the area selected. To undo the zoom, press the left mouse button
anywhere on the graph area and drag up and left with the mouse button depressed. Release the button and
the graph will redraw to the originally defined graph area.

Fig. 2 - SDB Measurement Table
On a graph view it is possible using the mouse to execute a zoom and a scroll. To zoom in on a graph, press
the right mouse button at the top left hand corner of the area you wish to zoom in on and, maintaining the
mouse button pressed, drag out the rectangle to the bottom right-hand corner of the zoom area. Release the
mouse button and the graph will redraw the area selected. To undo the zoom, press the left mouse button
anywhere on the graph area and drag up and left with the mouse button depressed. Release the button and
the graph will redraw to the originally defined graph area.
To scroll a graph across, press the left mouse button and, maintaining the mouse button pressed, drag the
mouse in the direction you wish to scroll the graph. When you release the mouse button the graph will
remain at the new location. To undo the scroll, press the left mouse button anywhere on the graph area and
drag up and left with the mouse button depressed. Release the button and the graph will redraw to the
originally defined graph area.
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Fig. 3 - SDB Measurement Graph

Show Warning Status on Table
In this example are visible some colored cells. These are the cells that are outside the thresholds. This
output is generated because the option “Show Warning on Table” has been selected.
The graphical output is the same window as the "Show Table" one but with exceeding data displayed in the
relevant color. Data reaching the pre-warning level is displayed in yellow. Data reaching the warning level is
displayed in red.
Note that it is also possible to select and copy groups of cells from the resultant table but the Warning
indicators will not be copied to the Clipboard.
A red or yellow colored cell doesn’t mean that a Warning or Pre-Warning is generated. This only means that
the Measurement exceeds the defined warning threshold for this Sensor.
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Fig. 4 - SDB Measurement Table with color status

Show Warning Status on Graph
To have the graphical output with the Pre-warning and Warning lines the option “Show Warning on
Graph” has to be selected.
In this example colored lines are visible. The red one corresponds to the Field selected in the View and the
others lines represent the Threshold levels.
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Fig. 5 - SDB with warning status on Graph
Four possible Thresholds are available:
WM: means Warning Maximum
Wm: means Warning minimum
PWM: means Pre-Warning Maximum
PWm: means Pre-Warning minimum
Please note that an outgoing curve doesn’t mean that a Warning or Pre-Warning is generated. This only
means that the Measurement exceeds the defined warning threshold for this Sensor. The condition to
generate a Warning is to have n channels outside the range in the last m Sessions. So if one curve exceeds
the thresholds this only means that a critical situation has happened for this Sensor.

How Map works
The first time the Map is loaded all Fields are placed in its center. To move them in more meaningful
positions, for example at their real positions on the map, it is necessary to place the mouse over the textbox,
press and hold the CTRL key, drag the textbox to the desired position and release the mouse button. The
name of the field is indicated on every box.
Since all fields are initially superposed in the center of the screen, the second textbox will be visible only
when the first is moved, and so on.

Fig. 6 - SDB with map
Please note that after a textbox has been moved, its new position is stored in the DB. This means that in the
future, when the Map will be activated, the position of the box remains the same of its previous position
before closing the View. When Map is resized, the position of all the Sensors will be scaled accordingly to
the new dimensions.
In the example below it is possible to observe the values for all the selected fields, session by session with a
combo box indicating the currently displayed Session. Each time the map is loaded the plotted values are
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displayed for the last Session. It is possible to select another Session using the combo box at the top left
corner.
To view whether a Sensor has exceeded the Warning or Pre-Warning thresholds or not two methods are
available
- Select to view the results on the map and activate the option “show warning / pre-warning on map”
on the definition view form.
-

Click on the icon
. If the Warning and Pre-Warning thresholds have been defined then the
results will be exposed in white, yellow or red color accordingly to the level of Warning reached.
In this example is possible to observe which Sensors have exceeded the thresholds values.

Fig. 7 - SDB with values
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Fig. 8 - SDB display Pre-Warnings & Warnings

Warning check after every scan
In SDB View, It is possible to update all the views after every cycle of an Agenda. This is useful for many
reasons:
- Store the result after every cycle (in a text file or a picture)
- View in real-time what is happening
- Check if there are new critical situations and run programs or send Emails
To perform all this operation it is necessary to set a flag of the Agenda properties form, on the pane Options
as shown in the figure next page.
Leaving unchecked the option “Don’t update the views after each run” the Agenda will execute an update of
all the views after each agenda run. This means that every operation related to each view will be performed
(save to file, alarm…).
Please note that the update will be done only for the views that are opened. The other views present on the
right list but closed won’t be updated.
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Fig. 9 - SDB agenda properties

Switching between Output formats
In every View there is a small navigation tool bar:

Using these icons, it is possible to switch between different types of views without modifying the View
information stored in the SDB.
The icon
gives the possibility to generate a graphical output in table form. When this Icon is
selected, the table will not show the Warnings and Pre-warnings but only the values.
The icon
gives the possibility to generate a graphical output in graph form if the fields to show are
of the same type.
The icon

gives the possibility to view the result on the Map.

The icon
saves the content of the window in a file. If in the window contains a graph, then a
window appears and allows the selection of the filename and of the format (jpeg, gif, bmp, wmf…). If
the window contains a table, then you will be asked the filename and the format for the output numeric
file (excel, txt,…).
The icon
redraws the active graph or table showing the Warning and Pre-warning thresholds. This
means colored cells for tables and colored lines graphs.
The icon
gives the possibility to print the active window.
The icon
refreshes the information of the current view. This means that if new Measurements have
been performed, these will appear in the view after the refresh.
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Data export
The data shown in the History table can be exported to other programs like spreadsheets and text
editors by selecting the History Table window (click on it) and then selecting Edit / Copy or pressing Ctrl +
C. The table can then be pasted in another program (e.g. Excel).
The data shown in the Session Overview table can be exported to other programs like spreadsheets
and text editors by selecting the Session Overview Table window (click on it) and then selecting Edit / Copy
or pressing Ctrl + C. The table can then be pasted in another program (e.g. Excel).
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COMPLEX MATHEMATICAL FUNCTIONS
The SDB software is based on the Macro-Sensor concept. The Macro Sensor is a user-defined Sensor
calculated as a function of other Sensors.

Create sensors based on complex mathematical functions

Fig. 10 - SDB complex mathematical functions

FAQ - Macro Sensor Potential Problems
These critical situations can appear in the use of the Macro Sensors:

Some or all the Measurements are not available
If some Measurements are not available, the functions Sum and Product will not have a meaningful value
and so the Macro-Measurement will not be stored in the DB. For the other function: Min, Max and Average
there will be a valid and significant value if there is at least one available Measurement. This means that if
there is at least one Measurement the value will be calculated using the available Sensors.
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What happens when a new Macro Sensor is created
When a new Macro Sensor is created a routine starts to calculate its value from the first Session to the last,
using the F(s) function. Only valid values are stored in the DB.

What happens when a Macro Sensor component has to be deleted
As long as a Sensor is used as component of a Macro-Sensor, it is not possible to delete it. To remove it, it
is necessary to first to remove all the Macro-Sensors that use it as a component.

When and how are Macro Sensor values updated
The update may be done in two ways:
- Manually: the update phase of the stored values is executed on operator request and in a specific
Session range. The update will be done for all the Sessions that fall in the specified range chosen
with an opportune form.
- Agenda: the Macro-Sensor is added to an Agenda. It has to be put in the right order, that is, after its
components have been measured. Otherwise it is possible that some components may not be
present for the F(s) calculation. It is usually a good idea to place the Macro-Sensors at the end of
an Agenda.
In Manually and Agenda updates, it is important to underline that if there is more than one Measurement for
each components in the Session, the more recent Measurement is used for the calculation.

How are circular references handled
Sometimes, when a Macro Sensor has been modified, circular references between its components can
arise. These cycles could generate infinite loops at calculation time.
One example may be the following:
Fs1=S1+S2
Fs2=Fs1+S2
Fs3=Fs2+S1
In this example there are three Macro Sensors. The first consists of two standard Sensors and the other two
are consist of a Macro Sensor and a standard Sensor. If now first F(s) is modified:
Fs1(s)=S1+S2 +Fs3
What it is obtained is a circular reference. To avoid the presence of these cycles, a check is executed
automatically after each change.

What to do when the calibration of a Macro Sensor component has been
changed
When the calibration of a Sensor is modified all the Macro Sensors that have this Sensor as component
should be updated,. This should be done by the user using the updating menu.
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