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Introduction

Welcome to SDB!

Thank you for using the SDB Software!

The SDB software is integral part of the SOFO marimg system. It is a data

acquisition and representation software used teediie SOFO reading unit,

optical switches and other data acquisition deviS&B is also used to store and
manage data in database form.

The main functions of this software are aimed te thanual or automatic
Measurement of Sensors, the display and analysibeobbtained data and the
data export to other representation and analy$iwace packages.

This manual will introduce you to the concepts uhyeg the SDB software and
will guide you through its different functions antknus.

©1999-2010 SMARTEC SA

Via Pobiette 11
CH-6928 Manno
Switzerland

Tel: +41 91 610 18 00
Fax: +41 91 610 18 01

E-mail: smartec@smartec.ch
WWW: //www.smartec.ch
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Software installation

Hardware requirements

This chapter describes the basic steps requiremneectly install and run the
SDB software.

In order to run conveniently under Windows 95™, B8, or 2000, SDB has the
following minimal requirements:

Minimum
Processor Pentium™ |l
RAM Memory 64 Mb
Hard Disk 50 Mb free
Display 800 x 600

A pointing device (mouse, trackball or trackpad)résjuired. A CD-ROM or
network access to a CD-ROM or lomega™ ZIP driveeiguired for software
installation. A free RS232 Serial port is requirem communicate with the

sord® reading unit.

Software requirements

SDB requires Windows 95™, Windows 98™, Windows 2000ndows NT™
or XP to run. It was developed and tested mainiyAtndows 98 platforms.

Microsoft Excel™ and Microsoft Access™ are recomdeghto export the data
for further analysis and representation, but ateaequired to run SDB.

Licenses

SMARTEC SA licenses the SDB for use on a single &@y. The license is
entitled to copy the software exclusively for baekpurposes. To run the
software on multiple PCs, a software license isuiregl for each installation.
Site licenses are available to cover all the PCsenlby a company.

Window Installation

To install the SDB software, simply ri8etup.exe from the SDB installation
CD-ROM.

Follow the on-screen instructions.

Running SDB

To start the SDB software, simply select SOFODBfithie Start / Programs
menu.

2 - Software installation SOFO SDB User's Manual



SDB Configuration

Options Menu

A few basic steps are required to configure the SfaBware. All settings
required to configure your system are found inTbels / Options menu.

The Options dialog box has five panes:

Reading Unit Connection Options

SOFO Date and Time | SOFO Yiews | Other Syztems

— Direct Connection

¢ No SOF0 Connected

+ SOFO I 44 Set BS232 Prat.
Serial Link [R5232] Set TCPAP Prot

Senial Part [R52321 I COM1 -

. _ Default:
Connection 3peed: [ 115200 ~| saFov: 115200

SOF Iv: 38400
¢ soFOTCRAR (132 168 |13 [ 40 Pat | 4001

— Modern Connection

todem Part [RS232) [coMmt =
Modem Connection Speed: I-HSEDD j‘

The SOFO Reading unit pane in theéDption menu is used to configure the
connection of the reading unit. You can selectype of SOFO reading unit you
are using betweeS8OFO IV / V andNo SOFO Connected (the older SOFO
[l units are no longer supported in SDB v4.0.0 abdve). In case of SOFO IV
and SOFO reading units are selected, you haveléotsbe serial port to which
the reading unit is connected. If no SOFO reading is connected and you
want to use the SDB only for data visualizationryoan select th&lo SOFO
Connected option. You can select even the connection speédeea the
SOFO and the PC. According to the SOFO Reading Uerision there is a
standard connection speed. In the last versiois,nikans SOFO VI or more,
the speed is 115200 instead in the previous vessizas 38'400 by default. We
suggest leaving the default communication speed.

SOFO SDB User's Manual
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The Modem Connection panel is used to select the serial port to which a
modem is plugged and its connection speed. We newmd using the highest
speed possible (115200) unless your modem doesuppbrt it.

To reset a SOFO reading unit use the meools / Reset SOFO . This tool is
used to re-initialize the unit and correspondsaiiching it off and on again.

You can also shut down the SOFO unit with the TdoBhut Down SOFO
menu.

Optical Switch Connection Options

SOF0 Feading Lrit | 45 | SOFO Date and Time | SOFO Wiew| Other Systems

— Optical Switch Connection
= Mo Switch Connected

% SOFD Buz and/or Internal Switch

" Serial Link [R5232) IEDh'” vl

UseSOFObus section to configure the SOFObus connections.

The first part is dedicated to optical switchesydti do not use optical switches
selectNo Switch Connected . If your switch is attached to an RS232 Serial
port, selectSerial Link (RS232) and the corresponding port. If the Switch is
attached to the SOFO reading unit through ®®FO Bus, select the
corresponding option. For SOFO reading units witterinal switches you also
need to selecOFO Bus. The internal switch will correspond to the switmx
unit number 0.

4 -
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Date and Time Settings

SOFD Reading Unit | SOF0bus  SOFO Date and Time | SOFO Yiew | Other Spstems

" Use PC Date and Time on Scan
* ilze SOFD Date and Time on Scar

[~ Sync PC and SOFD Clocks after each Scan

Cancel

The date and time recorded with each Measuremenbedaken either from the
PC or from the SOFO internal clock. The choicedselin theDate and Time
section of théOptions Menu . By checking th&sync PC and SOFO Clocks

after each Scan you can make sure that the two clocks will remain
synchronized. The time is always copied from tHected device (PC or SOFO)
to the other.

SDB View

S0OF0 Reading Unit | SOFObus | SOFO Date and Tim Other Spstems

— M ail
SMTP Server: |stmp.ticino.cu:um

Sender: |pusenatu@smartec.ch

— SM5

GSM Modem Part [RS5232): IEDME "I
hModem Connection 5 peed: ISEEIEI "I

Cancel

SOFO SDB User's Manual
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The SOFO View pane in theDption menu is used to configure the SDB view
warning notifications.

The SDB View is a licensable complementary part of the SDBesaitd the
options related to this extension are describabérdedicated User Manual SDB
View.

Other Systems

SOF0 Reading Unit | SOF0bus | SOFO Date and Time | SOFO Yiew

—ADAM Modules Connection
f* Mo Module Connected

" SOFO Bus

" Serial Link [R5232) IEDM1 vl

—F150 Connection

Sernal Port [RS232]: IEDM'I vl

The Other Systemspane in theOption menu is used to configure all the other
reading units that use the RS232 port.

The first window “ADAM Modules Connection” is dedited to the
configuration of theAdam Module. In this window it can be specified if an
Adam module is used and to which this module isnected to. If you are not
using a SOFO/ADAM bridge, select thid Module Connected option. If the

bridge is connected to the SOFObus, you shoulcctséhe SOFObus option.
Finally, if the SOFO/ADAM Bridge is connected ditigcwith the PC, you

should select th8erial Link option.

The second window “FISO Connection” is dedicatedh®mFISO Connection
and gives the possibility to select the RS232 fmowhich the FISO reading unit
is connected.

The Tools / SOFO Date and Time button is used to access the dialog box
used to display the clocks of the PC and the SORO u

SOFO Date and Time

The-> Sync -> button copies the SOFO Reading unit date and s$itigngs to
the PC.

6 -
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The <- Sync <- button copies the PC date and time settings toSB&O
Reading unit.

If the SOFO reading unit is in data logging modés inot possible to change its
date and time.

The OK button dismisses the dialog box.

Global Parasites Settings

Please see the section on Globalasite Peaks

TheGlobal parasite Peaks settings are described at page 71.

SOFO SDB User's Manual
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SDB Basics

Database basics

This chapter discusses some basic concepts unugriyie SDB data
organization. These concepts are important to wtaied how the software
works and how the data is stored and retrieved.

As the DB suffix implies, SDB works using the daaé concept. SDB is based
on the SDB Structural database standard.

All data relative to a given Object are stored iataingle file called a SOFO
database and with a *.SDB file extension. An Objeah include all the

Measurements of a set of Sensors installed in w@ctstie or in a group of

correlated structures. The organized databasetsteupermits a rational storage
of all Measurements and other relevant informatidaving all the data in a
single and well-structured file reduces the poéigibof accidentally loosing

some of the data or mixing data from different @tgeor Sensors.

SDB is based on Microsoft™ Jet Engine. Access, ErceVisual Basic can
therefore read the SDB files easily.

Database Organization

SDB is organized in different tables as resumetiénfollowing figure:

Session A Session B Session X

| Proprieties | | Proprieties |

Sensor 1

[“ urement ] Measurement Measurement

I

Sensor 2
— Meas. | Meas. Measurement
Proprieties
[T [
Sensor 3
— Meas. Measurement
[T [

| Proprieties |

Sensor 4

T Measurement Meas. | Meas. Measurement
Proprieties

Sensor x
— M urement Measurement
Proprieties |

SOFO SDB User's Manual

SDB Basics -~ 9



Let's analyze the different tables and data.

Object

The Object table contains all information relatite an Object: Sensors,
Agendas, Sessions and Measurements.

It also contains the Object properties (see “Objgoperties”): its creation date,
its name, description, coordinate system and coatdiunit.

Sensors

Sensor 1

Proprieties

Sensor 2

Proprieties

Sensor 3

Proprieties

Sensor 4

Sensor x

Proprieties

The Sensor table contains the information relative given Sensor. The Sensor
properties (see “Sensor Properties”) include thes8&ename and description, its
connection properties as well as the definitiothefassociated channels.

10 -
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Sessions

The Session table contains the information abddeasurement Session. Under
Session we understand a set of Measurements thtt te a given state of the

Session A

\

Session B

‘ Proprieties ‘

‘ Proprieties ‘

Session X

structure. This could be a particular day whenaallsome of the installed
Sensors are measured or a given load level ort agesimen.

The Session properties (see "Session Propertigsige 48) include information

about the creation and finish date and a descniptio

Even if the concept of Session might at first seemecessary, you will find it
very useful at the data analysis stage, when it wilable to correlate
Measurements of different Sensors taken at the $emee We strongly advise
you to use Sessions in all your Objects.

Measurements

‘Measurement ’ ‘Measurement ’

‘ Measurement ’ ‘ Meas. | Meas. ’

Measurement

Measurement

Measurement

Measurement

Measurement

Measurement

SOFO SDB User's Manual
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The Measurement table contains the Measurementshencklative data. Each
Measurement relates to a single Sensor and a ssagision. For a given Sensor
and Session it is possible to have one, multiplenor Measurements. A
Measurement also includes additional informationee(s“Measurement
Properties”) like its date and the serial numbethef reading unit used to carry
out the Measurement.

Agendas

An Agenda is a list of Sensors to be measured e Heeen just measured.
Agendas can be used to measure the Sensors autaltgatir manually. The
Agenda properties (see “Agenda Properties”) alsdato instruction on how the
Sensors should be measured, how SDB should intenisittthe user, whether
new Sessions have to be created and other infamatiative to the Agenda
execution. It is possible to create multiple Agendantaining a different set of
Sensors that need to be measured in differenttisiiga(e.g. an Agenda for
manual Measurement of only a few Sensors, oneulmmaatic Measurements on
all Sensors). An Agenda can contain multiple refees to the same Sensors if
they need to be measured more than once per Sgksi@xample for statistical
reasons.

Data model concepts

Given a project that involves many Objects to bemamently or regularly

monitored, the goal of the data model is to modelthe scope of the given
project every relevant entity and its relationshigs ensure the long term
management of the large amount of measured datshtbrt term and dynamic
Sensor configuration and Measurement planning b@déeds of system specific
data. In the following figure there is a scheméahef database.

12 -
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AGENDA

0”*

OBJECT

1”*

AGENDAITEM

GEOMETRY

SENSOR

SESSION

CHANNEL MEASUREMENT

<active>

1

CALIBRATION

1 <original>

The entity OBJECT

An Object represents a spatial entity (bridge, damlslide, etc.) that is part of a
monitoring project. Each Object has a name andeation date but no specific
characteristic (type, form, dimension, etc.) is med. In the scope of a project
many Objects can be defined. The project itsetféfned through the resulting
database file. Different projects are defined asv rdatabase files and are
managed through the operating system.

The entity SENSOR

A Sensor represents a component that collects ataiat defined properties of
the monitored Objects. A Sensor consists of oneénore channels (see "The
entity CHANNEL"), which are the actually collectingnits. The sensor itself
doesn't collect the data. The channels collectdhta from the sensor to the
reading unit.

SOFO SDB User's Manual
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The entity CHANNEL

A channel represents a single collection unit, Whgcpart of a Sensor. Data of a
defined property of the monitored Obiject is coketthrough the channel. The
channel is given a name and has an associatea adtilbration entity (see "The
entity Calibration"). This calibration has to bensaered as the current valid
calibration for this channel. The calibration defn the polynomial
transformation between raw Measurement data (pyirdata, e.g. a resistance)
and actually used data (secondary data, e.g. aetatoupe derived from a
resistance).

The entity POINT

A point is a simple geometric entity used by thedeido define the position in
the space of a single channel. A point has a namettaee coordinates, which
are defined in a specific reference system. Thereete system can be a
geocentric reference system, a land projectioresysir a local reference system.
A number identifies the specific reference systentlie point. A list of reference
systems is provided with the standard. The und@ugh which the coordinates are
expressed is also defined for a point.

The entity GEOMETRY

The relationships through points in the space &edchannels are given by the
geometry entities. Through the geometry entitysitpiossible to describe the
position in the space of a channel, with one orenmints. It is also possible to
model the case of many channels at a given pdimbdard case by GPS). In the
case of many points the topological relationshipsvieen them is given through
an index. This simple index permits to navigatengléhe discrete geometrical
representation of the channel. For example a [@ensor will have a single point
(with index 1), a baseline Sensor will have twonpei(with index 1 and 2) and a
Sensor installed along a curve will have a largenier of points. The geometry
relationship has a timestamp to store its dateaedton. Since many Objects are
displacing continuously the actual position of amfel doesn’t correspond with
the position given by a geometry entity.

The entity SESSION

A Session entity represents a set of collectiom&véMeasurements, see "The
entity MEASUREMENT") that allow to define a givertage in time of the
monitored Object. The main goal of a Session ergithie correlation of different
Measurements at a given point in time or in a dafimterval of time. In fact a
Session time period can vary from a moment in tima defined interval (e.g. 1
day).

A Session entity is given a name and a time-windowwhich the set of
Measurements are representative for the stateedDtiject. The model considers
the possibility to flag the Session entity whenviadidity is not given.

14 -
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The entity MEASUREMENT

A Measurement entity is defined as a single cabectvent in a Session through
a defined Sensor. The Model considers the casesewf, one or multiple
Measurements for a given Sensor in a given Sesaidfeasurement event for a
given Sensor involves all the channels definedtat Sensor.

A Measurement entity has a time stamp to relateptbeluced values with the
time. The duration of the Measurement itself carpbectual or a time interval.
The model considers the possibility to flag the Bl@ament entity when its
validity is not given.

The entity VALUE

The value entity is defined as the value of thateal property that has been
collected by a channel in a given Measurement. Troelel considers two

distinct situations: the case of discrete and pTEtive values (maximal,

minima, etc.) of the related Measurement and thee caf a complete and

continual values list. In the first case a valuestisred as a scalar one, in the
second case a binary representation of the prodeadaeds can be used.

The Entity Agenda

The Agenda entity is defined to allow the plannpgpcess of Measurement
executions. An Agenda can be considered as a &pedcififiguration for the

Measurement event. This configuration is Sensoepetident and allows
manually or automatically execution of Sensor Measwents. The planning
process results in associating different configarst with different Sensors.

The model considers also an Agenda as a list os@enthat have to be
measured for a given Object. Instructions on how ®ensors should be
measured are defined. It is possible to createditberent possible situations
different Agendas; each one essentially contairdiffarent configuration of
Sensors to be measured (e.g. an Agenda for maneasiement of only a few
Sensors, one for automatic Measurements on alloB&nsThis gives to the
planning process a great flexibility. If a Sensas o be measured more than
once in a Session there will be several entriethénrelative Agenda for this
sensor.

An Agenda is given a name and a list of instructifor the execution event.

The entity Agenda ITEM

The Agenda-item entity specifies which Sensor bdset measured with a given
Agenda. Through the definition of Agenda-items hsstlne planning process for
the Measurement of single Sensors.

The entity Calibration

The calibration entity is defined to permit theilsadtion of single channels. The
calibration concept is based upon the differendsvéen an active calibration
and an original calibration. An active calibratisnthe present valid calibration
for a given channel. An original calibration is thetually used calibration for a
resulting value in a Measurement. This concept fierno define different

calibrations for the channels, and to always stbeeactually used calibration.
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The calibration itself is defined as a transformatfunction between primary
and engineering units. The engineering unit is Wdated with the following
formula:

EU = coef0 + coefl* PU +coef2* PU? + coef3* PU°
Where EU is the engineering unit and PU is the arjnunit.
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User's Interface

SDB Main Window

The SDB user’s interface consists in a single wimdoat can host different sub-
windows showing the Object data in different forrifie SDB software can
handle only a single SDB file at a time. It is haee possible to run multiple
copies of it with different SDB files.

111 SDB {¥6.4.1) - 4.02 SOFD View example O.sdb ;1!]2!!
File Edit Semsors Agendas Sessions Measurements View Tools Help

CIEIEIE]

4o 1033 [] 3nmr~|n in 5

Ili"!. 2j -]

€ 222
€ 423
i : €A 5ald Cho 0.046 mm
60 Tempesatue do... Cha2 0700 “C

Temperature 2 Y A
= b E B 0 Temperatwe up  Ch32 0300 T

01052003 03052003 05052003

Date [days]
1035 Points | | Measurements of this Session. & Y
i Measurement: 29,04.2003 1 15000 B[=]B1] 2= vistory - Sensor: 1a/1
8

1 29.04.200311:44:08 12227 57

2 29.04.200311:4515 12227 57

Bl 23042003 11:50.00 12229 57

4 2904.200311:5213 12222 57

5 29.04.200311:54:09 12215 57

6 2904.200311:5557 12209 57

7 29.04.200311:57:36 12203 57

8 29.04.200311:59:37 12196 58

3 29.04.2003120524 12196 57

10 29.04.20031210:19 1215 57

11 29.04.2003 121530 121% 58

12 29.04.20031217:11 12203 58

Lk 13 29.04.20031219:09 12210 57

14 29042003 12:20:58 1227 58

57

o £ o ) 15 29.04.2003122323 12223

Value: 96,289 [ps] = 12.229 fmm]

From the top to the bottom of the Screen you find:

The Title bar showing the running version of SDBI dne name of the
SDB file currently open.

The Menu bar with the different menus used to apethe SDB
software.

The Toolbar contains shortcut buttons that can $mduo access the
most often used commands of the menu bar.
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The Navigation bar containing the controls usedadwigate between
Sensors, Agendas, Sessions and Measurements.

The SDB windows that show lists and data in défgrforms.

The Sensor list shows a list of all the Sensorslabla for the
selected Object.

The Agenda item list shows the Sensors that areided in the
current Agenda.

The History Plot window (see page 20) shows thelugiam of the
Measurements relative to a given Sensor and pegkajphical
form.

The Measurement window (see page 20) shows a sigdesurement
and the related peaks.

The Session Overview (see page 21) window showsldke
Measurement in the current Session for the all &sns

The History Table window (see page 21) shows theludien of the
Measurements relative to a given Sensor and peaibimar
form.

The Message window (see page 22) shows a histotlgeofnessages
issued by SDB during the current Session.

The View list shows a list of all the Views availekThe SDB
View is a licensable complementary part of the SOFO SDB
suite and the options related to this extensiondaseribed in
the dedicated User Manual SDB View.)

The Status bar shows the currently selected AgerSensor,
Measurement and Session as well as the Softwarsddes.

The Toolbar, the Navigation bar and the Statusdaar be shown and hidden
using the commands in théew / Show menu.

The Sensor list can be shown and hidden usingtieekbox markedist in the
navigation bar.

The Agenda item list can be shown and hidden usiiegcheckbox marked
show in the navigation bar. The Agenda item list catydme shown if the
Sensor list is also visible.

Menu bar
File Edit 3Sensors Agendas Sessions Measurements Yiew Tools Help
The functions of the different menus are explairéstwhere according to the
functions they perform.
Toolbar

Bl B EnlEF = )

The toolbar presents shortcuts you can use to scitess most used menu
commands. If you leave the mouse pointer on a budtioa few seconds, a short
description of the button’s function will appear.
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Navigation bar

.MU\ SMARTEC

By EA[E1ES 2|

You can navigate between Sensors, Agendas, Sessimhdleasurements by
using the Navigation bar or the command in t8ensors, Agendas,
Sessions and Measurements menus. The Navigation bar is usually the
quickest way to navigate.

E First item
@ Previous item
!I Next item
ﬂ Last item

To select &ensor, Channel, Agenda, Session or Measurement  you can
use one of the following methods:

Select the item from the related combo box in tlaeibation bar.

Use the buttons in the Navigation b [Hl < | > |H|

The commands in them (sensor, agenda, session, measurenient)
Go to Item menu have the same function.

The buttons grouped at the bottom of the Agendas@&@eg Session and
Measurement areas are shortcuts to related commdfmee to
mouse on top of them to get a description of thaictions.

Status bar

The status bar shows the currently selected Semsgenda, Session and
Measurement as well as the last message issueDBy S

Windows

Inside the work area of SDB you can show differguib-windows that display
the SDB data in different forms:
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Measurement Window

wws Megsurement: 15.04.2003 09:35:09 = |EI|£|

[
|
|
|
|
|
|
!
1]

a C

Walue: 103,474 [pz] = 0207 [rm] IEursnr: 0.000 [pz] 7

The Measurement window shows the current Measureamah its peaks. The
functions of the Measurement Window are explained “Viewing a
Measurement” at page 51.

To show the Measurement window press F8 or the mbtew /

Measurement or theEl button in the Navigation Bar.

Value History Plot Window
History - Sensor: 4a,/3 g ] 4

0.004 4
00024 ----

-0.002 4
-0.004 §
00064 -
-0.008 §
-0.01 |
oz
04 --

heazurement [mm]

00164 -
00184
0024
-0.022
-0.024 B
-0.026

t t t T t t t t t
01.05.2003 01.05.2003 02.05.2003 02.05.2003 03.05.2003 03.05.2003 04.05.2003 04.05.2003 05.05.2003
Diate [days]

1034 Paints

The History Plot window shows all Measurementstiedato the current Sensor
and peak in graphical form. The functions of theluéaPlot Window are
explained in “View History in graphical form” at ga 56.

To show the History plot window press F7 or the m¥irew / Value History
Plot or th button in the Navigation Bar.
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Value History Table Window

iEE History - Sensor: 1as1 _ O] x|
# I D ate [daysz] I bl eazurernent [mm] | LED [rd] I -
1 29.04.2003 11:44:08 12.227 Rr =
2 29.04.200311:453:15 12.227 LT
3 29.04.2003 11:50:00 12.229 57
4 29.04.200311:52:13 12.222 LT
] 29.04.2003 11:54:09 12.215 L
B 29.04.2003 11:55:57 12.209 LT
7 29.04.2003 11:57:36 12.203 LT
3 29.04.2003 11:59:37 12196 Lt
9 29.04.2003 12:05:24 12196 LT
1035 Measurements 7

The History Table window shows all Measurementsthet to the current
Sensor and peak in tabular form. The functiondhef\alue History Window are
explained in "SOFO Sensors: Working with Peakgyaaje 57.

To show the History table window preSsift+F7 or the menwiew / Value
History Table or the@ button in the Sensor part of the NavigaBar.

Session Overview Window

5% Gession Overview - 02/05,/20 10| =|
Sensor [ Channel | Value [ Urit | LED [mé]]

/1 ChO 12165 mm 57
v 2al? Cho 0.004  mm B
v dald Chi 002 mm 5a
o Bald ChO Q011 mm E0

A Temperature down  Ch32 1.200 °C

%A T emperature up Ch32 1500 *C

Meazurements of thiz Session: & i

The History Table window shows the last Measurenfentall Sensors and
relative to the current Session in tabular forme Tanctions of the Peak Plot
Window are further explained (see SOFO Sensorski@mwith Peaks

To show the Session Overview window prégésor the menwiew / Session
Overview or the@ button in the Session part of the NavagaBar.
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Message Window

The “Log history” message window shows the mességged by SDB during
the current Session. To show the Message windowhesemenwiew / Log or

the button in the Toolbar.

Arranging Windows

The SDB window can be moved, resized, maximizedimgzed and closed as
any standard Windows window. If multiple windows ahown, you can:

Tile the windows horizontally usingiew / Tile Horizontally or the
S button in the toolbar.

Tile the windows vertically usinyiew / Tile Vertically or the@
button in the toolbar.

Cascade the windows using the comméielv / Cascade or the@
button in the toolbar.

Arrange the icons usingiew / Arrange lcons .

Refreshing Windows

If the windows need refreshing preass or useView / Refresh . Refreshing is
usually necessary when multiple users access simadusly the same SDB file.
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Working with Objects

Object Basics

A single SDB database can contain information aldiferent physical Objects
instrumented with Sensors and part of a singleggtoj

In most cases an SDB database refers to a partiapfdication where a set of
Sensors are installed in one or multiple similaje@ts. For example, you should
create an SDB database for a bridge where youllirsstaertain number of

Sensors, a set of similar laboratory slabs or abmunof piles installed at the
same location. In general you should reunite ifngle SDB file all data from

Sensors that you want to analyze together. The oedgon to split a set of
Sensors among more than one Object is to obtaiflesrdatabases.

Creating a new SDB file

To create a new SDB database you have to createve&SBB file. This is done

with the menuFile / Open SDB Database or using the button in the
toolbar. In the file dialog box you will then setebe directory in which you
want to create the new file and type a new filenagigB will automatically add
the SDB extension to the filename you type. Thévane will then prompt you
to create the new file. By clicking ores the new file will be created and the
Object Properties dialog box will be further pretsein(sedJser's Interface). You
can also use theile / New SDB Database in this case no prompt will appear.
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Opening an existing SDB file

To open an existing SDB file, use thde / Open SOFO Database menu or

theJ button and select the file you want to operisfof the most recently
used files can be found at the end of #ike Menu. Launching the SDB
software with the SDB file with complete path asnteand line argument can
also be used to open a database. You should astitgaSDB extension with
SDB so that you can open a SDB file by double aligkon it in the Windows

Explorer.

Closing a SDB file

To close a SDB file use ttéle / Close Database menu. You do not need to
save your data since the database is always keptdgte as you work with it.

Object properties

You are prompted to edit the Object properties wymmn create a new SDB file.
These properties can be later edited usingStaiesors / Object Properties

menu or by using the icon in the toolbar.

The Object properties dialog box consists of ormeepa

TheGeneral pane relates to the basic Object properties:

On the left there is a list with all the Objectegent in the SDB database. The
number of Sensors related to each Object is shovwbrdckets near the Object
Name.

Object Name : a name for the Object with up to 20 characters.
Creation Date : the Object’s creation date. Cannot be modified.

Description : a description of the Object with unlimited size.
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Coordinate System : a combo-box with a list of all possible Reference
Systems. This data relates to the Geometry prasedi the Sensor. Its use is
optional.

Coordinate Unit : a name for the Coordinate Unit with up to 50 elcsers.

To close this dialog box use thi button to confirm the changes or tBancel
button to restore the previous values.

Checking the SDB Compatibility

You can test if the file you want to open is corapti with the SDB
specifications. You can execute the test usiitg/ Database Tools / Check
SDB Compatibility.  All the differences are stored in a text file witle same
name of the tested file.

Exporting to SOFO DB v5 Database

SOFO SDB SOFO DB

Calibration

Geometry

Value (Peak)

Session
Object

Agenda
Agendaltem

Channel

Sensor
Measurement

You can export the structure and data from a SIBtdi a SOFO DB version 5
file. This is possible usindrile / Import Export Data / Export DB v5
Database. In this case, a new database will be createcagung the Agendas,
Sensors, Sessions, Measurements and Peaks. Frahabe scheme, it is clear
that SDB stores more information (Geometry, PoiG&libration tables),
therefore this information that will be lost durimxport. All the information
stored in the tables Geometry and Point will beé lmescause there are not the
respective tables in the SOFO DB. About the catibn instead, only the active
calibration is stored in for each channel. The ottadibrations associated to the
table value are lost.

The created DB will be consistent and compatiblén\8IOFO DB v.5.
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Importing from a SOFO DB V5 file

You import the structure of a SOFO DB version gdito into a SDB. This is

possible usingdrile / Import Export Data / Import from DB.  In these cases,
a new database will be created containing Agendab $ensors, Sessions,
Measurements and peaks/channels. Some empty tablebles with default

values will be added (table Geometry, Point, Catibn...) information that is

not present in the DB File. No information is lasthis conversion.

Exporting Standard SDB file structure

You can export data to a standard SDB file usiilg / Import Export Data /
Export Standard SDB. In this case, a new database containing onlyahkes
and fields defined in the SDB standard will be tedaThis means that all the
information relative to non-standard fields (systepecific information) will not
be stored in the new file. More information araitable in the SDB standard:
“Implementation details for SMARTEC Sensor type©F®, ADAM, DiTeSt,
User Data...”. Use this tool to export data to otbeftware packages compatible
with the SDB standard.

Duplicating a SDB file structure

You can copy the structure of a SDB file usifite / Import Export Data /
Export SDB Structure (Agendas and Sensors)  or File / Import Export
Data / Export SDB Structure (Agendas, Sensors and S  essions). In
both cases, a new database will be created comgaihe Agendas and Sensors
(and Sessions) but no Measurements. This is uégfoll want to start a new set
of Measurements on the same Sensors but save thea different SDB
Database.

Compacting a SDB File

If you delete a large number of Agendas, Measurémedensors or Sessions
from your database, the file size will not shrirdcardingly. In order to free the
space of the deleted records you have to "comphet™.SDB file using the
Files / Database Tools / Compact SDB Database @ command. This
command will prompt you for the database to be castgd. You cannot
compact an open database. A copy of the origitalisi saved with a *.BAK
extension. After testing the compacted file you datete the *.BAK file to free
space in your disk.

Repairing a SDB File

If one of your SDB database files becomes corruptaticannot be opened, you
can attempt to repair it using théles / Database Tools / Repair SDB
Database command. This command will prompt you for the Bate to be
repaired. You cannot repair an open database.
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Transforming a SDB Replica to a Master

If one of your SDB database is a replica (for exemmu have moved it to a
Windows Briefcase), you can transform it back tMaster using thd-iles /
Database Tools / Transform Replica to Master command. This command
will prompt you for the database to be transformédu cannot transform an
open database. Replica databases created withw@dgons of SDB cannot be
opened without transforming them back to Master.
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Working with Sensors

Sensor Basics

You should create a Sensor entry for each Senstallied in your structure. For
example for every standard SOFO Sensor you wiltireeeorresponding Sensor
entry in the database.

Creating a new Sensor

A new Sensor can be created usingSbasors / New Sensor menu, pressing

Shift + Insert or using the button under Sensorhé Navigation Bar. You
will be prompted to enter thgensor type you want to create:
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After selecting the appropriate Sensor type yod bé prompted to edit the
Sensor properties. A detailed description of thailalle Sensor types is given in
chapter Sensor Types at page "44.

A Sensor called “Default” is created automaticalligen you open a new SDB
file. You can use this Sensor for tests or deletéhen it is no longer needed.

Sensor Properties

To edit the Sensor properties select the Sensomgmt to edit and then use the

Sensors / Sensor Properties , pressCtrl + F6 or use the button in the
Navigation Bar under Sensors.

Not all the properties are available for all Sengmes. The Sensor properties
dialog box consists of four panes:

General Pane

TheGeneral pane contains general information about the Sensor

Sensor Name : the Sensor name with up to 20 characters. Itgead idea to
include the Sensor serial number in the name.

Sensor Type : the type of the Sensor.

Description : a description of the Sensor of unlimited lengithe Sensor
description is the right place to keep track of 8@msor position in the structure
by entering its XYZ (and angle) and its connectiahshe different patch-panels
and cables. To add a line usel + Enter .

Object: a reference is created between the current Sessdrthe Object
selected in the combo-box. This is used to orgathiz Sensors according to the
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Object in which they are installed. All Sensors tenassociated with one and
the same Obiject.

Properties Pane

The Properties pane contains information about the Sensor su¢heatength

of the sensor, how the measurement has to be ddmee they have to be read
and so on. This panel is different for each typeseg hot it appears and how it
works and it is detailed explained for each typseaisor in the next paragraphs.

Connections Pane

The Connections pane contains information about how the Sensor is
connected, its address, the address of the matthimkich it is connected and so
on. This panel is different for each type of sen3dre next paragraphs explain
how it appears and how it works for each type ofsee available on the SOFO
SDB 6.4 version. Other types of sensors are availaking the SDB PRO
licensable software extension and the use of tisessors is explained in the
dedicated User Manual SDB Pro.

Channels Definitions Pane
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The Channels Definitions pane contains information about the different
channels that are related to the current Sensored&eh type of sensor this panel
may display other fields, they are described iraidié@t the next few paragraphs
or in the SDB PRO user Manual in which each typseofsor is discussed.

For the standard Sensors there is only a singlengiger Sensor and the default
peak PO is automatically created and no othemggii required.

Channel Name : indicates the name of the Channel (maximum 2@achers).

Description: a description of the Channel of unlimited lengtitheTChannel
description is the right place to keep track of tBbBannel characteristics,
position in the structure or its connections at tiferent patch-panels and
cables. To add a line uskrl + Enter .

Engineering Unit : Engineering Unit for the calibration (maximum 30
characters).

Primary Unit : Primary Unit for the calibration (maximum 30 cheters).

In the Measurement Range frame for each sensor it is possible to define the
Measurement Range. It defines the range in whiehntkasurement should be
considerate valid. In this way there is the posigibio define the minimum and
the maximum value valid for the selected sensoe figld Min andMax are
doubles and contain respectively the minimum aedntlaximum valid value for
the measurement. They have to be expressed inesngig unit.

When a “zero on this session” or a “zero on thi@sueement” is executed the
two values Min and Max are automatically updatedoating to the new
calibration (or working range.) When the two valaes equal, the check during
the measurement is not performed. If they are wiffe the validity test is
performed. If the measurement is not valid it wretl in the database with the
forget value equal TRUE and a warning message appesplaining the
situation. In this way it is always possible to chehe measurement status,
anyway this value does not appear on tables amhgra

If Min and Max are changed no update is performadttie measurements just
stored in the database. It is in fact assumedthigatneasurements were valid at
the time in which they had been stored.

To close theSensor Proprieties dialog box use th®k button to confirm the
changes or th€ancel button to restore the previous values. The chatgése

Peak Definitions are recorded when the cursor ivedofrom one entry to
another and cannot be cancelled.

Calibration Definitions Pane
There are two ways to edit the calibration projegetOne is to select the Sensor
you want to edit and then use tBensors / Calibration... the second is to use

the button in the Channels Definitions Pane of Sensor
Properties form.

SOFO SDB User's Manual Working with Sensors - 31



The Calibration entity is defined to allow the calibration of thiegle channels.
With this form, it is possible to enter the calitiva values for the constant,
linear, quadratic and cubic terms. For every Semgoe, standard values are
defined by a default calibration. This means thay @ertain calibration factors
can be modified, depending on the Sensor type. Viheew sensor thus channel
is created a new calibration is automatically getest with the default
parameters.

Calibration Name: the Calibration Name with up to 30 characters. fi@ude
a name related to the Sensor type is a good idean@ame must be unique.

Show Calibrations used with this channel: if this option is selected, only
the calibrations related to the active channel sivewn in the list. The first
calibration in the list will be the active calibi@t (designed with the A tag).
This means that new Measurements for this chaniflelise this calibration. The
other calibrations in the list are all calibratiothemt have been used for past
Measurements. For most Sensors, there will be glesinalibration for all
Measurements.

Show all Calibrations: if this option is selected all calibrations in the
database are listed.

On the left part of the form there is a list ofibedtions and at the top there is
always the active calibration for the referencedrstel. In each row of the list is
also displayed in brackets the number of Measurésrbat use that calibration.

The following buttons are found at the bottom @ farm:

Add New: A new calibration is created. It becomes activdyaf for the
channel there is no active calibration with any Bleaments associated to it.

Make Active : the selected calibration in the list becomesdéfult calibration
for the channel and all new Measurements will tis€his button is active only
if the current active calibration has at least Measurement associated to it.

Remove: this button gives the possibility to remove ailwaltion. It is active
only if the selected calibration has no Measuresassociated to it and if it is
not the active calibration of a given Sensor.

Apply : saves the changes and exits.
Cancel : exits without saving the changes.

A channel cannot exist without a calibration aszted to it. It is impossible to
remove a calibration from a channel if it is théyosvailable calibration for that
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channel. In this case it is recommended to modhé existing calibration or to
create a new calibration and make it active, tleenave the first calibration.

It is important to highlight that if a calibratios common to more than one
channel and it is changed, all the values relativethis channels will be
modified.

In most cases there will be a single calibratiosoamted with every Channel
and the user will modify its values (if allowed biye Sensor type). So these
options are only used for Sensors the require itradibn from time to time. For
SOFO Sensors this is not the case.

Geometry Definitions Pane

To edit the geometry properties there are two ptessvays. One is to select the
Sensor you want to edit and then $®nsors / Geometry..., the second is to
use theGeometry button in the Channels Definitions Pane of the sBen
Properties panel.

The form Geometry gives the possibility to describe position in space of a
channel with one or more points. Every point isngle geometric entity used to
define its position in space.

X1, X2, and X3: are the three coordinates in a specific referesystem the
same indicated in the Object Properties.

Point Name: the Point Name, with up to 50 characters, is theeaf the
point. It has the goal to give a unique name tapthiat.

Description: a description of the Point of unlimited length. Ttlescription
gives the possibility to use a more meaningful dpson of the channel position
than the simply numeric coordinates.

In the form there are buttons to move up or dovenghints, to correctly define
the positions along the channels. A point Sensay. @ thermocouple) will be
defined by a single point. A SOFO Sensor will bdirdal by two points
describing its ends.

The geometry entries are optional and are saveg fonlreference. Some data
analysis and representation tool can however redhis data.
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SOFO Sensor

Properties Pane

TheProperties pane contains information about the Sensor:

Execute a full scan (SOFO Sensors) : if checked, the scan covers the whole
mirror stroke. If not checked, only a half scaneiecuted. If the peaks are

relatively close to the central peak, selecting horts scan reduced the

Measurement time. By default a long scan is used.

Use High Sensitivity (SOFO Sensors) : if checked, it lowers the threshold
level during the scan. This will allow the deteatiof smaller peaks, but might
generate unwanted parasite peaks. Use it if thedses in poor conditions and
presents very small peaks.
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Connections Pane

The Connections pane contains information about how the Sensor is
connected to the reading unit. These options appeigrfor Sensor types that
require a connection.

Multiplexer level 1 is in use : if checked SDB will switch to the desired
channel before scanning the Sensor.

Multiplexer level 1 Address : indicates the SOFO Bus address of the Switch
Box to be used. Switch box 0 refers to an intesweitch installed in a SOFO
reading unit. For switch boxes connected to theR32rial port this parameter
is ignored. For SOFO Bus Sensors this is the SOE®©MARIdress number of the
Sensor.

Multiplexer level 1 Channel : indicates the channel number to which the
Sensor is connected. The first channel of a unithiannel 1. For SOFO Bus
Sensors this is the channel number of the Sensor.

Multiplexer level 2 is in use : if checked SDB will switch to the desired
channel before scanning the Sensor.

Multiplexer level 2 Address: the same ofMultiplexer level 1 Address "
but for the switch 2. It appears only for SOFO ®ess

Multiplexer level 1 Channel : the same ofMultiplexer level 1 Channel ”
but for the switch 2. It appears only for SOFO ®ess

Ask User for Manual Connection : if checked, the user will be prompted to
connect the correct Sensor before the scan starts.
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PC

How to set the "connection sensor properties”

1.
SOFO
£\
Coupler i

[
é Led

Reading Unit with 2 channels

Ccho Sensor
Hl:l:l]

g Ch 1>

The checkbox "Multiplexer level 1 is in Use" has temain
unchecked

The others checkboxes are not taken into accouthesio values
may have any values.

The light always passes through both channels

The channel to which the sensor is connected dbesatter; the
important thing is to connect only one sensor fache time.
Because if two sensors are connected one on eamehthe
result after each scan will contain both peaksaufhesensor since
the light pass trough both channels 0 and 1.

Reading Unit with “n” channels  (Internal switch)
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PC

O Led

Sensor
\E] Ch1 S

UoUMS

I chn

3.

The light always passes though the channels 0 aramigh the
selected channel.

If the sensor is connected to the channel 0 theatsin is the same
as presented in 1.

If the channel to which the sensor is connect ffeint from "0"
then the "Multiplexes level 1 is in Use” Address'td be checked,;
"Multiplexes level 1 Address" is to be set as Ce(tiumber that
identifies the internal switch is always =0); "Mplexes level 1
Channel" have to be specified and the corresponsingor has to
be connected to the specified channel.

The field "Multiplexes level 2 is in Use" must reimdlank while
the others ("Multiplexes level 2 Address" and "Nhlkxes level 2
Channel") may have any value.

Reading Unit with 2 channels with one external Swit  ch
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SOFO
L\ Switch

PC

@)
>
o

I

Coupler hb—
[<E
Led

Light always passes through the channel "0"
The checkbox "Multiplexer level 1 is in Use" has® selected

In the textbox "Multiplexer level 1 Address" hashe filled with
the switch address value. The switch address vslieebe checked
on the switch and may be selected manually (sdéersysianual for
more details).

The textbox "Multiplexer level 1 Channel" has to &t with the
channel number to which the sensor is connectesl gme as in
2).

4. Reading Unit with “n” channels with one external Sw itch

Switch
Adr: 1 Cch1

pch 0 [r-D Ch7 ._IMI]

Chn
Ch1

Ch 10

Sensor 2
] Chn o I I:|

PC
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Sensor 1 Sensor 2

Sensor 1 (attached to external switch):
Both checkboxes must be selected, because twohasitire used.
Both “multiplexer level addresses” has to be pripfted.

"Multiplexer level 1 Channel" is equal to 0 meahattthe internal
switch is not used.

"Multiplexer level 2 Channel" is equal to n meahattthe external
switch is used and the channel n is read.

Sensor 2:
Both checkboxes must be selected, because twohesitire used.
Both “multiplexer level addresses” has to be pripfted.

"Multiplexer level 1 Channel" is equal to n meahattthe internal
switch is used and the channel n is read.

"Multiplexer level 2 Channel" is equal to 0 meahattthe external
switch is not used.

5. Reading Unit with 2 channels and 2 external Switche s

Switch
]Ch 1
SOFO pCh 4 ._lml]
PC 1
cho Chn
Coupler h—
Ch
Lo
Led SV&I'[LQ
Adr: 2 Ch1
0 Ch7 ._IMI:I
Chn
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Sensor 1 Sensor 2

In this example we can clearly see that two extesmatches are used. Being
each sensor connected only to one switch it is apbdto set the channel of the
not used switch to 0. This is necessary becausédtiealways passes through
the two Reading Unit Channels and with a rightisgttve can enable one switch
and disable the other. (See also point 3).

6. Reading Unit with “n” channels with two or more
external Switches

PC Adr: 1 ch1
. ch7 ISensor 1I
Chn
Switch
Adr: 2 Ch1
0 Ch4 o ISensor 2I
Chn
Sensor 1 Sensor 2
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SOFO Temperature / Battery Voltage / Battery %

For these sensors there are no special parametest tn the panels: General,
Property, Connection, and Channel.

Using ADAM Modules

Introduction

ADAM modules are data acquisition modules produbgdAdvantech. The

ADAM modules are compact, versatile acquisitiontsirdesigned specifically
for reliable operation in harsh environments. Thedaoles are designed to work
on a RS-485 bus and hundreds of units can beldigtd over a large area to
acquire signals of different nature.

In many structural monitoring applications where 8OFO Sensors are used, it
is often important to acquire data from other typas Sensors such as
temperature Sensors or analog signals. For thsorea SOFObus to ADAM
Bridge has been developed to allow the ADAM modttelse measured by SDB
and stored in the same database. It is also pedsihise a SOFO reading unit to
log the Measurements from the ADAM modules andrldt@vnload the results
to SDB.

Currently the SDB program supports the following A modules:
- ADAM 4017: 8-channel A/D input
- ADAM 4018: 8-channel A/D and Thermocouple input.

Setting up ADAM Modules

Each ADAM module can be configured using the sofewand the Hardware
provided by Advantech. This utility allows you tefthe the bus-address of each
module, to configure the input range and to catibthe unit.

Note: Every ADAM has a different bus-address ttatwritten on a sticker
attached to each single ADAM module.

For this setup phase a single ADAM module must é&enected to the bridge
and bridge has to be directly connected to the R$28t of the PC.

After configuring each unit separately, it is pbésito chain them together and
to connect the chain to the SOFObus / ADAM bridgd &nally to the SOFO
bus as indicated in the following figure. Pleastagothat the SOFObus/ADAM
bridge can be used only in conjunction with SOF&dneg units.
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SOFO Optical
reading Unit Switch Standard Sensors

Membrane Sensors
Coupler |

Mobile Mirror

D Other SOFO Sensors iForce, Ti
RS232

Photo- LED

\_ Diode 1300@
SOFO- ADAM Units
ADAM
Bridge

To add an ADAM Sensor to a SOFODB database selet command

Sensors/New Sensor and then chose the appropriate ADAM module from
the list:
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Finally you can configure the address and the oblaohthe Sensor that you
want to measure:

In this example we have selected the channel Jefrodule with address 1.
The channel is the Adam Channel where the thernmleas connected while
the address is a unique number typically indicatéti a label on the module.
For more information how retrieve these parameteesSOFO System Manual.

Please notice that the SOFObus addresses thasedefar the optical switches
are different from the one used for the ADAM modulk is therefore possible
to re-use the same address for a Switch unit andl¥M module. To avoid
confusion we however suggest giving unique addsesseach ADAM module
and switch unit.

SOFO SDB User's Manual Working with Sensors - 43



Sensor Types

The following table resumes the currently availaSlensor types and their
characteristics:

Multi- | Calib. Calib. Calib. | Calib. . Ask SW
Sensor Type value | const linear uad. | cubic Unit connect _ supported
' quad. option | Licence

SOFO Sensors:
Single SOFO
Standard No 0 [0.127] [0] [0] [mm] Yes Free yes
Deformation Sensor
Single SOFO Strain
Deformation Sensof No 0 [0.127/L] [0] [0] [1] Yes Free yes
Multiple SOFO
Standard Yes 0 [0.127] [0] [0] [mm] Yes Pro No more
Deformation Sensor
Single SOFO
Membrane Sensor No 0 [0.127] [0] [0] [mm] Yes Free No more
Multiple SOFO
Membrane Sensor Yes 0 [0.127] [0] [0] [mm] Yes Pro No more
Single SOFO
Displacement/Crack No 0 [0.075] [0] [0] [mm] Yes Free No more
Sensor
Slngle SOFO . No 0 1.189 [0] [0] [mRad] Yes Pro No more
Inclinometer Senso
Multiple SOFO
Displacement/Crack Yes 0 [0.075] [0] [0] [mm] Yes Pro No more
Sensor
glngle SOFQ Force No 0 0.127 0 [0] [kN] Yes Free No more

ensor
Multiple SOFO Yes | 0 0.127 0 o] | [kNI|  Yes Pro No more
Force Sensor
Single Generic !
SOEO Sensor No 0 0.127 0 0 mm Yes Free No more
Multiple Generic L
SOEO Sensor Yes 0 0.127 0 0 mm Yes Pro No more
SOFO Reading Unit:
SOFO Reading
Unit Internal No n/a n/a n/a n/a [°C/°F] No Free Yes
Temperature
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SOFO Reading
Unit Battery No n/a n/a n/a n/a V] No Free Yes
Voltage
SOFO Reading 0
Unit Battery % No n/a n/a n/a n/a [%0] No Free Yes
User Data:
Numeric User Data No 0 1 0 0 - No Free Yes
Read From File Yes 0 1 0 0 - No Pro Yes
SOFO / ADAM Sensors:
ADAM
No 0 [1] [0] [0] V] No Free Yes
4017 / 4018 a/D
ADAM 4018 a/D
Multi channel ves 0 [1] [l [0l V] No Pro Yes
MuST Sensors:
I\S/IuST temperature Yes 0 [96] [0] 0] [°C] No Pro Yes
ensor
MuST strain Senso Yes 0 [830] [0] [0] [ No Pro Yes
I\S/IuST deformation Yes 0 [0.830%L] [0] [0] [mm] No Pro Yes
ensor
Macro-Sensors:
Sum No 0 1 0 0 - No Pro Yes
Product No 0 1 0 0 - No Pro Yes
Average No 0 1 0 0 - No Pro Yes
Min No 0 1 0 0 - No Pro Yes
Max No 0 1 0 0 - No Pro Yes
Concrete Analyzer | Y€S 0 1 0 0 [um/m] No Pro Yes
Complex
Mathematical No 0 1 0 0 - No Pro Yes
Function
MuST SOFO Sensor:
Deformation No 0 1 0 0 [mm] No Pro yes
FISO Sensor:
Generic No * * *) *) - No Pro Yes
Displacement No *) *) *) *) [mm] No Pro Yes
Strain No *) * * * [u ] No Pro Yes
Temperature No * * * *) [°C] No Pro Yes
Pressure No * * * *) [Atm] No Pro Yes
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Values in [ ] brackets indicate that the value adrre changed; other values are
defaults for new Sensors. n/a indicates that thi@ofs not available.

(*) means that the value is different for each semsd has to be set according
to the gauge factor present in the production rtiepor

Changing the constant calibration for a Sensomallaeroing its response on a
particular value, for example the first meaningftdasurement. You can use the
value of the current Measurement as zero v@8#nsors / Zero on this
Measurement of pressingCtrl + Z.

Cloning a Sensor

Cloning is used to create multiple copies of theent Sensor. The copies will
be identical to the original except for the namat thill be changed adding a
trailing number or incrementing it. For example,f@dt will give Defaultl,
Default2..., Test8 will give Test9, Testl0..., 128 wgive 129, 130... If a
switch level is selected, the corresponding chamakle is incremented by 1 on
each clone. If both levels are selected only thanokl in level two is
incremented.

To clone the current Sensor, use Bensors / Clone Sensor menu or the

button in the navigation bar under Sensors. Yduthen be prompted for
the number of clones to generate. The clone comrizandeful when a number
of very similar Sensors has to be created. Cohtréai cloning, when a new
Sensor is created with tisensors / New Sensor menu, the default values are
used. Cloning will not create a copy of the Measwsts associated to the
original Sensor; only the Sensor properties arpezlo

Deleting a Sensor

To delete a Sensor use thensors / Delete Sensor menu. Deleting a Sensor
also deletes all the related Measurements. Beuwdarsihg this command!

Load Sensor Configurations

It is possible to import sensors in the databasmfa text file. When the client
buys the sensors with them he receives a CD (@naail) containing a text file
with the details of the bought sensors. The téatté upload on the support has
the mandate name and selecting in the menu themmiensors / Load
Sensor Configurations... is possible to select the file from which upload th
sensors. Once selected the file a window appedhstwd columnsAvailable
Sensors andSelected Sensors. In the first there is a list of all the available
sensors and in the other there is a list of allsémsors to load in the database.
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With the button=> it is possible to move the selected sensors fimravailable
column to the selected one;

With the buttor=>> it is possible to move all the sensors of the labé list to
the selected one;

With the buttorOk the selected sensors are loaded;
With the buttonCancel it is possible to exit from the loading window;
With the buttorDelete the selected sensor/s of the Select Sensor amregin

With the buttorClear it is possible to clear the entire Selected Senkisir

The sensors loaded have all a different name elfsime sensor is present more
than one time in the selected sensors list aftetdhding operation there will be
the same sensor in the database with different same with the same
characteristics.

The created sensors will have just defined the iMimh and Maximum value
according the values measured in the building phase

For each sensor the respective calibration is ghtrespect to the DL value. All
the measurements performed after the upload serfsolg for the uploaded
sensors) are presented as relative to the DL véhuthis way it is possible to
check if the sensor is properly installed (not esbeely compressed not
tensioned) by observing the. measured.
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Working with Sessions

Session Basics

Sessions are used to relate Measurements on diffSensors that refer to the
same state of the structure. In a Session youindlall the Measurements taken
on the structure at about the same time or at engiwading level. Organizing
your Measurements in Sessions will help you toesgent and analyze the data
more easily.

Creating a new Session

A new Session can be created using $essions / New Session menu or
using the button in the Navigation Bar under Sussi

A Session called “Default” is created automaticallyen you open a new SDB
file. You can use this Session for tests or deatetden it is no longer needed.

Session Properties

To edit the Session properties select the Sesgiarnwant to edit and then use

the Session / Session Properties , pressCtrl + F7 or use the button in
the Navigation Bar under Sessions.

The Session properties dialog box consists of amep
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The General pane contains general information about the Sessio

Session Name : the Session name with up to 20 characters.dtgsod idea to
include the date in the name.

Creation Date : the date when the Session was created. Cannoobb#ied by
SDB.

End Date: the date when the Session was finished. Cannanddified by
SDB. Not used by SDB, but present for compatibilith the SDB standard.

Forget Session : if checked, the Measurements relative to thissiBeswill
neither be shown in graphs and tables nor expdaeiher software packages.
Use the forget flag to identify Measurements thatevperformed for testing.
Forgetting is preferable to deleting Sessions,esyau will be able to “unforget”
them if you find it necessary at a later time.

Description : a description of the Session of unlimited lengilhe Session
description is the right place to keep track oftipatar conditions present at the
time of the Measurement, like weather and tempegadu of any particularity
that might be useful to later interpret the data.

To close theConfigure Session dialog box use th&k button to confirm the
changes or th€ancel button to restore the previous values.

Cloning a Session

Cloning is used to create a copy of the currentsi®as The copies will be
identical to the original except for the name thdt be changed to the current
date and time.

To clone the current Session use 8essions / Clone Session menu, press

Ctrl + Ins or the button in the navigation bar under Sessiomhe clone
command is useful when a Session similar to artiegi®ne has to be created.
Contrarily to cloning, when a new Session is creéatéh the Session / New
Session menu, the default values are used. Cloning witl ereate a copy of
the Measurements associated to the original Sessniyithe Session properties
are cloned. Th&orget flag is removed when a Session is cloned.

Deleting a Session

To delete a Session use tBessions / Delete Session menu. Deleting a
Session also deletes all the related Measuremdus.careful using this
command, in most cases it is advisable to forgatssion instead of deleting it!
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Working with Measurements

Measurement Basics

Measurements are the central piece of data in SD. single scans of the
SOFO reading unit and the Measurements from ojiperstof Sensors are stored
in the Measurements. The Measurement table alsaaiogn additional
information useful at the data analysis stage.

Making a Measurement

To successfully make a Measurement you should aartythe following steps
(the steps in parenthesis should be carried oytfonthe first Measurement of a
Session):

(Check in theTools / Options dialog box if the connection options to
the SOFO reading unit and other systems are cortédhe
connection options are incorrect, an error messedtieappear at
the time of scanning).

(Turn on the SOFO reading unit, optical switchesd aother
Measurements systems connected to them).

Select the Sensor you want to measure or create/elmew Sensor.

Select the Session in which you want to store #ta,dr create/clone a
new Session.

Start the scan by pressirfg8, using the menuMeasurements /

Scan, pressing in the Navigation Bar or double-clickiog
the Sensor name in the Agenda item list.

If you have selected thask User for Manual Connection  option
in the Sensors / Properties menu the following windows will
appear:
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Once you have connected the requested Sensorthes®& button or
pressEnter.

If required the optical switches will be configured specified in the
Sensor / Sensor Properties menu. The Measurement process
will then begin. For most types of Sensors, you &atow its
progress in the Scan Window:

If no error occurs during the scan progress, thanSé/indow will
automatically disappear once the Scan is compléteithe event of
an error, correct the problem according to the ldisd
information.

The scan will be shown in the Measurement Winddwhis window is
not visible you can activate it by pressing F8.

Viewing a Measurement

The Measurement window shows the current Measurearghthe related peaks
(in case of SOFO-type Sensors). At the bottom isfwlindow a status bar shows
the position of the currently selected Channel/Rgaét cursor) and the current
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position of the black cursor. For both Cursors, ¥akues are displayed in the
primary unit (e.g. [ps] for SOFO Sensors) and ia talibrated unit, calculated
according to the formula and values entere8dnsors / Calibration .

To move the black cursor, simply click or dragoitthe desired position.

Immediately below the curve display, a box contdatsels that show how the
peaks have been selected. The C label indicatesahial peak, the P label
indicates a parasite peak and a number indicagepdbk definition as shown in
the Channel combo box in the Navigation bar. Anastided number indicates
the position of a given peak symmetrical to the t€dpeak.

To zoom in and out you can use the following meghod
F11 will zoom in at the current position of the blamkrsor.
F12 will zoom out.
Shift + F11 will zoom in to the current right peak.
Shift + Ctrl + F11 will zoom in to the current left peak.
Ctrl + F11 will zoom in to the central peak.

Shift + F12 will zoom out to show the whole Measurement scan.

The same effects can be obtained using the commarideMeasurements /
Measurement View menu.

For Sensors that do not save a curve (like ADAM sBesy or User data
Sensors), the curve and the cursors will not bibleis
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For User Data Sensors, you can enter a new valudobiple-clicking on the
current values.

Measurement Properties

Besides the scan points that are showed in the Weaent window, additional
data is saved in the database of each Measuremeémiaa be viewed and edited
using theMeasurements / Measurement Properties , pressingCtrl + F8

or the button in the toolbar.

TheMeasurement Properties dialog box contains two panes:

General Pane

TheGeneral pane contains general information about the Measant:

Measurement Date / Time : the date when the Measurement was made.
Cannot be modified by SDB.
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Forget Measurement : if checked, the Measurements will not be shown in
graphs and tables or exported to other softwar&gups. Use the forget flag to
identify Measurements that were performed for tgstir present unsatisfactory
results. Forgetting is preferable to deleting Measents, since you will be able
to “unforget” them if you find it necessary at ¢éelatime.

Link to Session : the name of the Session to which the Measuremeatated.

The list in the pane is used to chance the Segsiavhich a Measurement is
attached. Use this pane only if you have mistakemyle a scan with the wrong
Sensor or Session selection. The selection cansbd without restriction to

move a Measurement to another Session.

Properties Pane

This pane is different according at the Sensor.tyjpe figure above is related to
a SOFO Sensor. For all the other kind of Sensadss iage appears empty,
because there is no property associated.

SOFO Acquisition Step [mm] : the motor step of the SOFO reading unit used
to acquire this Measurement. This value is autaraliyi used to compute all the
deformation values.

Number of Data Points : the number of points left in the scan after
thresholding.

Total Scan Length [steps] : the total number of points acquired during the
scan before thresholding.

SOFO Serial Number : the serial number of the SOFO reading unit used t
produce this Measurement.
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Central Peaks : the value of the Central PeaR®tal Scan Length [steps]
the total number of points acquired during the sdmfore settings the
thresholds.

For User Data Sensors, you can change the usewdat@ in theUser Data
textbox:

To close theMeasurement dialog box use thék button to confirm the
changes or th€ancel button to restore the previous values.

Forgetting a Measurement

To forget a Measurement select fherget checkbox in thévleasurements /
Measurement Properties , use the Measurements [/ Forget
Measurement menu or pres€trl + F.

To “unforget” or reactivate a Measurement desdleeforget checkbox in the
Measurements / Measurement Properties , use theMeasurements /
Unforget Measurement menu or pres€trl + U.

Deleting a Measurement

To delete a Measurement use fMeasurement / Delete Measurement
menu or presBel. Be careful using this command, in most cases dtdvisable
to forget a Measurement instead of deleting it!
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Viewing Data

View History in graphical form

The history of a Sensor lists the results obtaifeedall the Measurements on a
given Sensor and peak. The history can be repegsémgraphical or table form.

The History can be shown in graphical form in thstéty Plot.

To show the History plot window press F7 or the m¥irew / Value History
Plot or the button in the Navigation Bar under Sensors

The plot shows all peak position values for Sessibleasurements and Peaks
that are not forgotten.

By clicking once a particular data point, the cidkMeasurement will become
the active one and be shown in the Measurement &ind

How to Zoom and Scroll

On this window it is possible using the mouse tecete a zoom and a scroll.

To zoom in on a graph, press the left mouse buttdhe top left hand corner of
the area you wish to zoom in on and, maintainimgrttouse button pressed, drag
out the rectangle to the bottom right-hand corrfethe zoom area. Release the
mouse button and the graph will redraw the areactsd. To undo the zoom,
press the left mouse button anywhere on the gregihand drag up and left with
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the mouse button depressed. Release the buttothamgtaph will redraw to the
originally defined graph area.

To scroll a graph across, right click and, mairitajrthe mouse button pressed,
drag the mouse in the direction you wish to mowe draph. When you release
the mouse button the graph will remain at the nevation. To undo the scroll,

press the left mouse button anywhere on the gregghand drag up and left with
the mouse button depressed. Release the buttothamgaph will redraw to the

originally defined graph area.

Plot export

It is possible to export the history plot by makihg History Plot window active
(click inside the window) and then selectigdit / Copy or pressingCtrl + C.
The plot can then be pasted into another program.

Plot printing

The History plot can be printed by making the HigtBlot window active (click
inside the window) and then selectiRge / Print or pressingCtrl + P. The
printer options can be changed usingFRiie / Print Setup menu.

View History in tabular form

The history can be shown in tabular form in thetbtig Table.

To show the History table window press Shift+F7tloe menuView / Value
History Table or the button in the navigation bar under Sensors

Data export

The data shown in the History table can be expottedther programs like
spreadsheets and text editors by selecting the@figtable window (click on it)

and then selectingdit / Copy or pressingCtrl + C. The table can then be
pasted in another program (e.g. Excel).

Table Printing

Printing of this table is not yet supported. Expbtd Excel to print.
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View Session Overview

The history can be shown in tabular form in thetbtis Table.

To show the History table window press Shift+F@&r@ menwiew / Session
Overview or the button in the navigation bar under Session

Data export

The data shown in the Session Overview table caxperted to other programs
like spreadsheets and text editors by selecting Sfssion Overview Table
window (click on it) and then selectirigdit / Copy or pressingCtrl + C. The
table can then be pasted in another program (eaglE

Table Printing

Printing of this table is not yet supported. Expbtd Excel to print.

Display Options

Different options can be selected on how to displeeydate in the history plot,
history table and Session Overview table. To atgithe Display options select
the menwiew / Display Options or right click on one of the view windows
and selecDisplay Options .
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The X / 1 combo box is used to select the value to be plo#ikeag the
horizontal axis of the charts and to be displayethe first column of tables.

TheY / 2 combo box is used to select the value to be plaitedg the vertical
axis of the charts and to be displayed in the sttcotumn of tables.

The3to 12 combo boxes are used to select the value to b&agexpin the third
to twelfth columns of tables.

The Include Forgotten Peaks, Measurements and Sessions will make
the forgotten Measurements reappear in the views.

TheInclude Forgotten Channels  will make the forgotten Channels reappear
in the views.

The Show Absolute Values checkbox will make the negative peak values
appear as positive in the plots.

The Show Grids checkbox will superpose horizontal and verticatligres to
the plots.

The Include Columns Labels on Copy checkbox will add a description of
each column at the top of tables when you usedpy command.
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Working with Agendas

Agenda Basics

Agendas are used to program Measurement Sessiahsrd executed either
manually or automatically. Agendas can also be fesedcheduled execution of
Measurements.

An Agenda is a list of Sensors that have to be oredsin a given order and a
series of parameter indicating how the executiostniye carried out. Agendas
are stored in the same database containing thed®rtijey refer to. Multiple
Agendas can exist for a single Project allowindedént types of Measurement
Sessions (manual, automatic, scheduled, part@lingant,...).

Creating a new Agenda

To create a new Agenda use fhgenda / New Agenda menu, or pres€trl +
G. You will thEn be prompted to edit the Agenda Rnties.

An Agenda called “Default” is created automaticalilizen you open a new SDB
file. You can use this Agenda for tests or deletehien it is no longer needed.

Sensor selection

The Agenda item list is shown when the buttorhim Navigation bar under

Agendas is selected. The Sensor List is shown when button in the
Navigation bar under Sensors is selected.

The Sensor list is displayed under the Sensor ataigand shows a list of all the
Sensors in the current Database. The Agenda itsfmslidisplayed under the
Agenda navigator and contains a list of the Sensmrbe measured by the
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Agenda. Checking the list checkbox in the Navigaitivates the Sensor list. To
edit the List of Sensors to be measured containetthé Agenda item list you
have the following options:

Using the button you can transfer the selecteds@snin the
Sensors list to the Agenda item list. You can gelmaltiple
Sensors holding the Shift and the Ctrl keys whileking on the
Sensors.

Using the button or pressing Alt + you can move the selected
Sensors in the Agenda item list toward the togheflist.

Using the button or pressing Alt + you can move the selected
Sensors in the Agenda item list toward the bottéthe list.

Using the button or pressing Del you can remowe sbklected
Sensors from the Agenda item list.

Pressing Ctrl + A you can select all the SensothénAgenda item list.
You can then press Del to delete all the items.

If you change the name of a Sensor in$easor / Properties the name in the
Agenda will change accordingly.

Agenda Properties

Besides the list of Sensors to be measured, thendsgecontains other
information about how the program must be executdéegse Agenda properties
can be edited using the meAgenda / Agenda Properties pressingCtrl +

F5 or using the button in the Navigation Bar undeeAdas.

The Agenda properties dialog box contains four pane
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General Pane

TheGeneral pane contains general information about the Agenda
Agenda Name : the name of the Agenda (max 30 characters).

Description : a description of the Agenda of unlimited length.
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Schedule Pane

Ask for user confirmation on Session clone  : indicates if a new Agenda
should be automatically created on each Agenda run.

The Session section is useful in all the situations in whichlythe lastn
sessions are important. By default the SDB storksthe sessions, but
sometimes, especially when the agenda is execateihaously, it is useful to
keep in the database only the lassessions. In this way the database width
remains constant and the most recent sessionsnprésehis section is possible
to select one of the following options:

- Keep all sessions : the sessions are always present in the database.

- Keep only the last n sessions : during the execution of the agenda,
before to create a new session, the software derttoav many sessions
are present in the DB. If the number of sessionisNEgger or equal to
n then from the DB are removed the first Ns-n+1siges. After the
removing a new session is created

Start date : defines the start date and time for automaticetien.
End date : defines the end date and time for automatic ei@tu
Active : indicates if the Agenda is active for automatie@ution.

Measure every X minutes indicates that the Agenda has to be executed over
and over again, every X minutes, until the operatops it or the End Date is
reached. If 0 minutes are specified the Agenda mirscontinuous loop. If the
Agenda execution requires more time than the gpecihterval, the Agenda
also runs in a continuous loop. The first Agend&ceion will always be
executed at a whole number of intervals from thet laidnight. Between
Measurement Sessions the following window will agp& heMeasure Now

SOFO SDB User's Manual

Working with Agendas - 63



button starts a new Agenda execution and resetsyttie times, while th&top
Agenda button closes the window and stops the Agendaugicec

This Agenda option should not be used for long-tarmattended execution
(more than a few tens of Measurements). In this gas should use an external
scheduling program that also allows the PC to leated at regular intervals
and to back-up your Database. Alternatively use SO reading unit data
logger. TheCycle every X minutes option is more indicated for short-term
Measurements were the user can check the progfeske oMeasurements
regularly.

The SOFO Power supply section is useful in all the situations in whidte t
Agenda is executed frequently with many SOFO Senddy default the AC
power supply is turned off during the MeasuremenSOFO Sensors and the
power is drawn form the SOFO reading unit battdiyis has been decided to
decrease the noise related to the power supplycdratmake the Measurement
slightly less accurate. On the other hand, if armés is executed with a short
cycle time there is a risk of not having enoughetito recharge the batteries and
to completely discharge them. In this case it issiue to select one of the
following options:

Default: Internal batteries are used for all Measuremeaunttess the
battery is discharged.

Optimized : An internal algorithm calculates and decidegum off
the power supply during the Measurements or nobraaeg to the
time available to reload the batteries.

Measure without batteries : the batteries are never used. All the
Measurements are done using only the AC power gugnmd only
in the case of an AC power failure the batteriesieed.
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Options Pane

The Options pane contains checkboxes indicating how the Agdratato be
executed.

Don't ask for user data will make the Agenda ignore any User Data Sensor.
It is useful to avoid an unwanted interruption of @automatic Measurement to
wait for an entry from a user that might not besprd at the time of the Agenda
execution.

Don't use optical switches can be used to measure manually Sensor that
contains indications about using an optical switch.

Don't ask for manual connection  overrides the corresponding option in the
Sensor properties. It is useful for automatic ekeouwithout user intervention.

Don't stop on errors indicates that the Agenda execution must conteuen

if an error occurs during the scan of a Sensorfulse avoid an isolated error to
interrupt the automatic execution of an Agenda. Mleasurement producing the
error is not saved in the database.

Don't update displays between Measurements  indicates that the display
windows (Measurement, history table and historyt)ploust be updated only
after the execution of the whole Agenda. This aptian considerably increase
the speed of execution for large Databases.

Don't update the views after each run indicates whether after Agenda
execution all opened views have to be refreshedotr If this option is not
selected, after each Agenda run the program autcatigtiooks for all the open
views and updates the views with the new Measurésnen

Use high sensitivity on all Sensors indicates that the high sensitivity
modus must be used for all SOFO Sensors, indepdndeym the selection in
the Sensor properties dialog box.
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Use low sensitivity on all Sensors  indicates that the low sensitivity modus
must be used for all SOFO Sensors, independentiy fthe selection in the
Sensor properties dialog box. This option is muyuakclusive with the previous
one.

Zero on Session After Each Run indicates that the SDB program execute a
zero on all the Sensors that are enclosed in thenda after its run. This means
that after each Agenda execution the program autoatls changes the
calibration constant for each Sensor in the Agefddas option is only used
when the program is launched in batch mode. In ¢hie the first step is the
execution of an Agenda with the zero option setefhat a different Agenda is
used for successive Measurements. Therefore thad&geith this option set, is
generally used only once.

Exit SDB after finish indicates that the SDB program will terminate rafte
finishing the execution of the Agenda. Useful ire tltase of scheduled
Measurements where the Agenda is launched at &péiaifes by an external
scheduling program. This option is mutually exchesiwith Cycle every X
minutes .

The Log to file checkbox indicates if the messages issued by SDBt e
logged to a text file. The name of the text filenidicated in the.og Filename
box. The file can be changed using B®wse button and cleared using the
Clear Button. If the Log only errors checkbox is selected, only error
messages will be logged.

Cloning an Agenda

Cloning is used to create a copy of the currentntige The copy will be
identical to the original except for the name thali be changed adding a
trailing number or incrementing it.

To clone the current Agenda use #kgenda / Clone Agenda menu or the
button in the navigation bar under Agendas. Thaeelocommand is useful when
a new Agenda very similar to an existing one habdacreated. Contrarily to
cloning, when a new Agenda is created with fkgenda / New Agenda
menu, the default values are used and the Ageedulist will be empty.

Deleting an Agenda

To delete an Agenda use thgenda / Delete Agenda menu.

Playing an Agenda

Playing an Agenda corresponds to measuring theoBens its list according to
the Agenda program. This can be done in a numbeagsé:

Playing Agenda Manually

To manually launch the Agenda execution use theurdeyenda / Play All

Agenda, press the button in the Agenda toolbar or pFessAll Sensors in
the Agenda item list will be measured one afterdtiner.
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Step by step execution

Alternatively you can execute the Agenda step lep.stn this case you must
first reset the Agenda flags using the métgenda / Reset Flags . You can
measure the Sensors using the méwmenda / Next Step in Agenda |,

pressing Ctrl + N or the button in the Agenda toolbar. After the
Measurement the Sensor flag will be changed toasitirat the Sensor as been
measured. Use the same command repetitively to ureathe remaining
Sensors.

Execution of selected Agenda entries

You can execute part of an Agenda selecting thes@sryou want to measure
(clicking on them while holding the Ctrl or Shifuttons) and then using the
menuAgenda / Play selected Sensor in Agenda , pressingShift + F4 or

the button in the Agenda toolbar.

You can also scan a single Sensor in the Agendalig by double clicking on
it.

Agenda execution on opening a Database

You can execute an Agenda on loading if you nanfautoexec” (in lower
case!). This Agenda will be executed automaticaltyen you open the Database.

External execution of an Agenda

You can execute an Agenda from the Windows Explidngou create a shortcut
to the Agenda wittAgenda / Create Shortcut file for this Agenda . This
will prompt you to enter a file name for the Shattéile (with .SSC extension).
This file contains the name and path of the datbasl the name of the Agenda
to be executed. If you associate the *.SSC extensiith the SOFODB.exe
program you will be able to open the Database aratige the Agenda by
double-clicking on the Shortcut file from the Wind® Explorer. IfExit SDB
after finish is selected in thégenda / Properties , the SDB program will
terminate after scanning all the Sensors.

Scheduled Agenda execution

If the Cycle every X minutes option in the Agendatoo limited for your
scheduling needs, you can use an external schgdalogram. In this case you
should associate the *.SSC file extension with SOB@xe and execute the
Agenda at specified times.

We recommend the use of Launch Pad, a sharewamgrapnothat can be
downloaded at: //www.cypressnet.com or requeste8MARTEC SA. The use
of the System Agent, provided with Microsoft ™ Pldises not seem to give
satisfactory results for short repetition timesIdle one day). We do not
recommend its use.

Stopping Agenda execution

To stop the Agenda execution, press - ¥%: buttahdrscan status window
during a scan. The current scan will be completetithe Agenda execution will

then stop. You can also use the button in the Agenda toolbar to stop the
execution between scans. In case of errors the degerecution stops for about

SOFO SDB User's Manual

Working with Agendas - 67



one second between Measurements to give you thertopfty to stop its
execution even if thBon't Stop on Errors option is set.

Agenda Flags

The following flags are used in the Agenda listidentify the status of the
different Sensors:

The flag (and similar for other Sensor types) indisaensors that
have not yet been scanned in this Agenda run.

The flag indicates that the Sensor is being scanned.
The flag indicates that the Sensor was already scasmezkssfully.

The flag indicates that the Sensor could not be schmeeause of
an error in the connection due, for example, t@a tonfiguration
of the optical switch.

The flag indicates that the Sensor could be scanngdsdme of the
peaks could not be found.

The flag indicates that the Sensor could not be mealshecause of
an error occurred during the scanning process.
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SOFO Sensors: Working with

Peaks

Peak Basics

Peaks encode the information about the quantity ytba measure with SOFO-
type Sensors. On each scan a number of peakspp#ar. On the un-zoomed
Measurement display these will appear as sharpcaktdines with different
heights. Three peaks usually appear for single SGE@sors. The central peak
is the highest one and will appear at the sameipondor each scan made with
the same SOFO reading unit. The central peak islddbwith a “C” in the
Measurement window. Besides the central peak, td® geaks, evenly spaced
on both sides of the central peak, will also appé&he distance between the
central peak and these two peaks corresponds fwatheunbalance in the Sensor
and is therefore the interesting information camddi in each scan. One of the
aims of the SDB software is therefore to recogrizese lateral peaks and
measure their distance from the central peak. atezdl peaks are labeled with a
number. If multiple Sensors, like chains with partieflector pairs, are used, a
pair of lateral peaks will appear for each Sensctign.

In some cases one of the two side peaks will dsappecause of polarization
effects or fall outside the scanning range. Ifeaist one of the two lateral peaks
is present, SDB is able to analyze the Measuregmméctly. If both peaks are

visible, the software will use them both to obtaimore accurate Measurement
of their position.

In some cases additional parasite peaks can apfiesse can be either related to
the machine and appear at the same location fér measured Sensor (refer to
the section on “Global parasite peaks” later iis thapter) or can be specific for
a given Sensor and can be declared inSbesor Properties dialog box (see
page 29).

In this chapter we will discuss how to work withefie using SDB.

Viewing Peaks

The peaks can be viewed in many different waysDB SThe peaks themselves
are displayed in the Measurement window along itair labels. When a
specific peak is selected with the navigation lfae, distance between the peak
and the central peak will be displayed at the hottof the Measurement
window.

In the Measurement window it is also possible toradn to the different peaks.

Once a peak is recognized and its label appedh&iMeasurement window, the
Measurement also appears in the History Plot ardeTahese will show in
graphical and tabular format the evolution of thstahce between the central
and the selected lateral peak.
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After a scan, SDB usually tries and succeeds iageizing the peaks relative to
a particular Sensor. This is done by searchingéaks that are near the position
where they were last seen in previous Measurements.

If SDB cannot find the peaks automatically or ifuyare not satisfied with its
choice, you can select yourself the peaks as dbestrin the following
paragraphs.

Selecting Peaks automatically

You can change or create the labeling of a givemkp®y selecting the peak
name in the navigation bar and double-clicking ribarpeak you want to select.
This can be done on both sides of the central pgBIB will find the closest
peak to the location were you clicked or to its syatrical position to the central
peak. The central position of the peak will thench&ulated by computing the
center of gravity of the two peaks and by takingjtaverage weighted with the
area of the peaks. Bear in mind that SDB simultaskolooks for peak on both
sides of the central peak. The closest peak t@dsiion of your double-click
might actually be on the other side of the Cerpesk.

Alternatively you can use the key combinatiotrl + J to move to the peak on
the left of the currently selected one &td + K to move to the one on its right.

The peak label should then appear under the sdlgetak and in a symmetrical
position to the central peak.

To change the central peak double click on or tleampeak you want to select
while holding theCtrl key.

Selecting a Peak manually

If you are not satisfied with the position of theaf that was calculated by the
software you can manually indicate the locationvhich you want to place the
peak label. This is especially useful when two gedkr example the real peak
and a parasite peak) are partially superposed Bigir8cognizes them as being
a single one. To do this simply double-click at ffesition where you want to
place the peak marker while holding tA key. The get better accuracy this
should be done at the maximal allowed zooming &r8hift + F11). To
manually change the place of the central peak @ecldk at the desired
position while holding th€trl andAlt keys.

Changing Peak signs

Most Sensors are built in a manner that an eloogatiill increase the path
imbalance and therefore increase the spacing battheecentral and the lateral
peaks. In some rare cases it happens that spexiab& or Sensors undergoing
a large compression will present a peak crossinthe sign of the measured
deformation will therefore be inverted. This cascalhappen after a certain
number of Measurements. The lateral peaks will gnly approach to the
central peak, then cross it and spread again. Kettese effects into account it
is possible to change the sign of the Measuremsmthat an elongation will
correctly result in an increase of the peak valusrfaller negative number). To
change the sign of a Measurement use the nmgasurements / Change
Peak Sign or pressShift + F2. All subsequent Measurements will have the
same sign until you manually change it again. lsecaf doubt about the sign of
peaks close to the crossing point it is often Useflobserve the history graph
and compare it to other Sensors measuring simidéorohations. At the moment
of crossing it might be impossible to obtain a Meament since the lateral
peaks will be superposed with the central one.
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Forgetting a Peak

Similarly to Measurements, it is possible to forggteak position. This is done
by selectingMeasurements / Forget Peak . This command allows the
forgetting of single peaks in the case of Sensatts multiple peaks.

Deleting a Peak marker

You can delete a peak marker selectiMgasurement / Locate Peak /
Delete Peak Pointer . The action is identical to forgetting the peakept that
it will not be possible to show the value select8tgpw forgotten peaks in
the history table and plot. The points in the pisédf will not be deleted and it
will be possible to re-select the peak by doubiekig on it.

Sensor's Parasite Peaks

Parasite peaks can result from unwanted reflectiors Sensor. These peaks
usually have smaller amplitude than the interegpi@gks and appear at about the
same location on each scan. These peaks can blegca@ by defining a
parasite peak in the peak definition table foundttia Sensors / Sensor
Properties dialog box (only available for multiple Senso®gfining Sensor’s
parasite peaks helps in the automatic trackingeakp.

Global Parasite Peaks

Some parasite peaks are also generated by thengeawit itself and can appear
at about the same location for each scan, no matieh Sensor is connected.
Those peaks usually appear when the signal fronSthesor is weak or when
High Sensitivity is selected in tH&ensors / Sensor Properties  Dialog box.
SDB can catalog these peaks and exclude them wdigkirtg peaks.

To catalog the Global parasite peaks execute a@tdhe Default Sensor using
high sensitivity and without connecting a Sensothi reading unit. A number
of peaks similar to those depicted in the followfiggure should appear:
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You can now catalog the global parasite peaks lasife:
Double-click on each parasite peak to select it.

Open the dialog box ifmools / SOFO Unit Global Parasites
Peaks.

Click on the Add Current Peak button.

The currently selected peak should appear in ttealong with the
Serial number of your SOFO reading unit.

Dismiss the Options dialog box using the OK button.

A small vertical line should now appear under tealplabel to indicate
the position of a global parasite peak.

Repeat the same steps for each parasite peak.nlitimecessary to
select the peaks symmetrical to the Central peakesiSDB
automatically searches on both sides. It mightdeessary to zoom
in to some global parasite peaks to recognize @sobés.

For a standard SOFO reading unit you should firdbajll parasite peaks near the
following values: 9 ps, 78 ps.

Execute a few other scans in the same conditiomaake sure that you have
found all the parasite peaks.

If you use a SOFO IV reading unit (previous versitiris procedure must be re-
executed if you use a different PC with the samadie unit since the global
parasites are saved in the PC and not in the Rgadiit. Alternatively, it is
possible to copy the file “GlobalParasites.txt"fr@ne PC to the other. This file
is saved in the SDB program directory, usually Reogram Files/SOFOSDB”".
SOFO reading units store a list of parasite pealtsa@ir memory, so no update is
required if you change the PC.

Global parasite entries can be deleted usingpiete Selected Entry button.
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Typical Measurements

The following are a few examples of scans withatight results:

Normal Scan

The central peak and the two side peaks are cle@iyle. However SDB did
not label the side peak. By double clicking on eamto the side peak you can
obtain the following situation:

Now the side peaks are marked with the "0" labelesponding to the peak PO.
You can also see that the side peaks are far awaythe global parasite peaks
indicated by the small vertical lines under theelabThe position of the peaks
appears at the bottom of the Measurement Windovg. dixpressed in both the
primary and the calculated units (in this case 94B8s = 6.350 mm).
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Scan with polarization effects

In this case the left side peak has disappearedadpelarization effects in the
Sensor. SDB nevertheless correctly identifies th&tpn of the peak.

Scan without peaks

In this case no side peak appears. There mightdsetdem with the connection
between the SOFO Sensor and the reading unit ovdasurement fiber could
be damaged. Verify the connections, clean the adoreand rescan.
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Scan with parasites

In this scan a few small parasite peaks have apge&ome of them appear at
the location marked as global parasites; other tmigine from the Sensor. The
Measurement is correct since the side peaks asglycleisible and away from
the known global parasites.

Scan with parasites peaks only

In this scan, only parasite peaks have appeared.side peaks could not be
found. This might be the result of a bad connechetween the SOFO Sensor
and reading unit or a damaged Sensor.
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In this other example, SDB has found a very smedikpthat is not catalogued as
parasite and marked it with the "0" label. Thisi@vever not the right peak. The
Measurement is bad and should be forgotten @ith+ F.

Scan with partial reflectors (sensor no more
supported)

In this scan on a Sensor with two partial reflest@DB has identified the two
pairs of side peaks relative to the two Sensoiigexiand labeled them with "0"
and "1".

Peak Follower

If a relatively large number of Measurements akemaon the same Sensor, for
example using automatic procedures, it is possitdiea few Measurements will
fool the peak recognition algorithm. This will rdétsun an erroneous
identification of the peaks in a Measurement anskitdy in the propagation of
this same error in the subsequent MeasurementseTéors are even more
probable if the Sensor and global peaks have rest batalogued.

All these errors can in most cases be correcteduailgnby reselecting the
correct peaks in each Measurement, either immddisafter taking the

Measurement or back in the office. This can howd®emome a tedious task if a
large number of Measurements have to be treatedspbed this task it is
possible to use a tool called peak follower. Afteorrecting the first

Measurement in an erroneous series this tool wibwa re-tracking the

subsequent Measurements. It is also possible @ogapreviously disregarded
Sensor and global parasite peaks before re-tratkmgeaks.

Once you have correctly identified the peaks invem Measurement, you can
start the peak follower by selecting the menu e8ggsors / Peak Follower .
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The list Start at Measurement shows all the measurements, in this list it is
possible to indicate the starting MeasurementHerrée-tracking.

The listEnd at Measurement shows the last Measurement, in this list it is
possible to indicate the Measurement where théitrggrocess has to be ended.

The Analyze radio buttons are used to indicate if only therently selected
peak or all peaks have to be re-tracked. This applies to multiple Sensors.

The Peak-Parasite Collision radio buttons are used to indicate what action
has to be undertaken if SDB finds a probable sugsitipn between a peak being
tracked and a parasite peak. Hbrget Peak is selected the peak will be
forgotten and the Measurement will not appear i lirstory table and plot.
Once the peak moves away from the parasite it mabome active again. If
Keep Peak is selected the peak will be kept even if the gupstion with a
parasite peak can affect the precision of the Measent.

The Allow 2 peaks at the same value button is used to indicate if, in the
case of Sensors with multiple peaks, it is posdibleave two peaks at the same
location.

Once the selection corresponds to the desiredmagiressing on th&O! button
will start the tracking process. Pressing on$@p button can stop the process.
The number of Measurements being analyzed appetrs hottom of the dialog
box during the process.
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Using Optical Switches

Using optical switches

Optical switches are used to automatically conBectsors to the reading unit.
For the use of optical switches refer to the cqoesling manual.

The configuration of SDB to use optical switchesniade inTools / Options .
The configuration of the Sensor properties to setlee desired channel of an
optical switch is made iBensors / Properties .

Using optical switches manually

To manually use optical switches from SDB useTtbels / Switch to menu:

The Switch Box combo box is used to select the address of thelswox that
you want to control. Switch Box O refers to theemial (10 channel) switch,
while the numbers between 1 and 99 refer to extemits.

Current Channel indicates the currently selected channel anddta¢ humber
of channels in the selected switching unit. EE daths that the selected switch
could not be accessed.

TheUpdate button is used to update t@eirrent Channel display.

The New Channel slide can be used to manually change the switeimrodi.
This is used for testing purposes only. To exetiweswitching operation, press
on theSwitch! button.

TheReset Switch button resets the selected unit.

If you select a Switch box that is not availabletba SOFO Bus, it might take a
few seconds before the EE indication appears.
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Using ADAM Console

Use of ADAM Console

The ADAM modules respond to text commands. Fomihienal data acquisition
operations, the SOFOSDB program and the SOFO dagget handle all
communication with the ADAM modules without requigi any intervention
from the user.

To setup and test an ADAM chain of modules it migbivever be useful to send
commands to the ADAM modules and observe theiraesp. This can be done
using theTools/ADAM Console dialog.

You can type the command in the Send: box and phhess the Send! button (or
Enter). The response will be shown in the Receednd both will be recorded
in the History. In case of communication errorsearor message will appear in
the response.
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For more information on the use of ADAM modulesgde refer to the ADAM
manual.

Use of FISO Console

The FISO modules respond to text commands
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Licence Manager

Use of the Licence Manager

The Licence Manager is accessed through Tioels / SOFO Licence
Manager menu and is used to configure the Licence rigbtstiie different
software applications available under SDB. To asdhis dialog box, the right
hardware key must be connected to the PC paralltlgy USB port, depending
on the hardware key provided. Four different tymésapplication may be
available under SDB and they are: SDB Pro, SDB Visl?B SPADS and Full
Options.

General Pane

In the General pane are shown the deadlines of foseeach available
application. No one of them is modifiable.

Pro Current Expiry Date : shows the expiry date for the SDB Pro.
View Current Expiry Date : shows the expiry date for the SDB View
Spads Current Expiry Date : shows the expiry date for the SDB SPADS.

Full Options Current Expiry Date : shows the expiry date for the Full Option
SDB.

SOFO Unit Current Expiry Date : shows the expiry date for the SOFO
Reading Unit.
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Current Licence Number indicates the Licence number that is currently
registered in the SDB Software.

Current Expiry Date indicates the date when the SDB Software module
licence will expire and be disabled.

Current Licence Type indicates if the unit is currently a sold, rentaksing
or demo version.

(Pro/ View/ Spads/ FullOpt.) Serial Number indicates the internal serial
number of the currently application. The Licencenber is bound to this serial
number. Those softwares are expansions part @O SDB software suite.

The New Licence Number text boxes are used to enter a new Licence
number. If the number is correct and correspondsda@onnected hardware key,
theNew Expiry Date and theNew Licence Type will appear.

Current Licence Number indicates the Licence number that is currently
registered in the SOFO reading unit.
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Current Expiry Date indicates the date when the SOFO reading unihdiee
will expire and the unit will be locked.

Current Licence Type indicates if the unit is currently a sold, rentaksing
or demo unit.

SOFO Serial Number indicates the internal serial humber of the cuiyen
connected SOFO unit. The Licence number is bounklisocserial number.

The New Licence Number text boxes are used to enter a new Licence
number. If the number is correct and correspondkdoconnected reading unit,
theNew Expiry Date and theNew Licence Type will appear.

The Update button will store the new Licence information. lifet operation is
successful a message will appear and the Currémgs/avill be updated.

The Exit button dismisses the dialog box.
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SOFO Data logger

Introduction

The SOFO reading unit has an integrated data logbat allows the
Measurement of SOFO Sensors and ADAM module withloeitneed to have a
PC online. The Measurements can be scheduled witle-defined interval and
the results are stored in the internal memory. kter time it is then possible to
retrieve the results and transfer them to the PEravthey are stored in the same
SOFO database as for interactive Measurements.also possible to download
the data through a modem (See instructions on ReMonitoring).

The Measurements with the SOFO data logger areedasut in three phases:

1) An Agenda is prepared with the SDB software. The#da will contain the
list of SOFO and ADAM Sensors to be measured byS®&O data logger.
This Agenda is then transferred from the PC toSd-O unit. At this time
it is also necessary to define the Measurementviateand periodicity.
Finally the SOFO reading Unit is switched to Datgder mode.

2) The SOFO unit carries out the Measurements asugtstt. There is no need
to have connection with the PC during this phase.

3) The PC is re-connected to the SOFO reading unie¢ty or through a
modem) and the data are downloaded into the SDB fahich the Agenda
was created.

It is important that the same SOFO database filaused at the time of
programming the unit and at the time of downloading data. Although it is
possible to retrieve the stored Measurement interapty database, this might
result in inconsistent data.

Manual vs. Data-logger Modes

The SOFO reading unit can be operated in two distimodes: the Manual mode
and the Data-logger mode.

In the Manual Mode measurements can be carriethtzractively.

In the Data-logger mode the unit carries out automasly the program
described by the Agenda. While in this mode, ita$ necessary to have a PC to
SOFO connection. If a PC is connected there arg anlimited number of
operations that can be carried out. For examplexezute a manual scan it is
necessary to switch back to Manual mode. When yatcls to Manual mode,
the Agenda remains stored in the SOFO unit andcgmuswitch back to Data-
logging mode without reprogramming the Unit.

To switch to automatic mode use fheols/Data Logger mode command or
pressCtri+L The last Agenda that was transferred to the SOFDwih be
executed.
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While in Data-logger mode the SOFO unit displayl silow the date and time
of the next Measurement, the number of recordedi®@es and the remaining
memory.

To switch from Data-logger mode to Manual mode th&eTools/Manual Mode
command or press Ctrl+M. If the SOFO unit is cutlgemeasuring it will switch
to Manual mode after having measured all Sensdiseigenda.

Programming the SOFO Data logger

The SOFO Data-logger is programmed usingTibels/Program SOFO Data
logger menu. The following dialog box will appear:

The Mode part of the dialog box allows you to switch betwddanual and
Data-logger mode. This is equivalent to the sanmngands in the Tools menu.

In the Status part of the dialog box allows you to view t@irrent SOFO
settings and to seridlew settings to the Unit.

The Agenda box is used to select the Agenda to be downloaded.can also
decide to maintain the current Agenda selecfigep Current Agenda] . If

no database file is open or if there are no Agemmdise open database you can
only keep the current Agenda.

The Start Date / Time textbox allows you to select the time of the first
Measurement to be carried out. If the date is enghst the Measurements will
start after a whole number of intervals from thiaiet You can also press the
button to access a calendar:
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The End Date / Time textbox allows you to select the time of the last
Measurement to be carried out. If the date is énghst no Measurements will be
carried out. You can also press thebutton to access a calendar:

Thelnterval textbox is used to define the Measurement inteiMails can be set
in minutes, hours or days, but for a maximum ofiags.

Once all the settings correspond to you requirenyent can press th8end
Settings to SOFO button to transfer the settings to the SOFO repndimit. |f
the operation is successful, you will be askedaii yvant to switch to Data-
logger mode. You can also switch later usingTbels/Data Logging Mode
command or pressingtri+L .

The SOFO Date and Time button can be used to set the SOFO unit internal
timer.

To reduce the power supply consume the readingaumdmatically switches off
after the agenda execution if measurement intésvabt too short. This solution
allows more measurements if the system runs oeryatnly.

Downloading data

To download the recorded Measurements useltdws / Download SOFO
Data menu.
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The Data Selection Panel allows you to select the Session range to be
downloaded.

In the Begin Downloading at section you can define the first Session to be
downloaded either by specifying its date and timbyoits number. You can also
choose to start downloading from the first Session.

In the End Downloading at section you can define the last Session to be
downloaded either by specifying its date and timbyoits number. You can also
choose to finish downloading at the last Session.

To get a list of the recorded Sessions and thainbhars use th&et Session
Log button.

In theDownload Option panel you can specify different additional options

The Duplicate Measurements section is used to define the strategy if you
download a Measurement with the same date andasmmne already existing in
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the database. This can for example happen if younttad the same set of data
twice. You can decide tkeep the existing Measurement , tocreate a new
Measurement (this creates a duplicate) or treplace the existing
Measurement with a new Measurement

The Orphan Sensors section defines the behavior when the SDB program
downloads an orphan Sensor. When you transfer aenda) to the SOFO
reading unit, the software will also send an idergtion number that uniquely
identifies the Sensor. It you later delete the Serfsom the database, the
software will be incapable to assign the downloallehsurements to a given
Sensor. Please notice that deleting a Sensor #iereating a new one with the
same name won't circumvent the problem since thatification number will be
different. On the other hand, if you change the marha Sensor, the software
will be able to associate the Measurement corre@tligen a Measurement from
a physical sensor is downloaded and its identificatnumber doesn’t
correspond to any existing Sensor in the datalthge sensor is called orphan
Sensor. When this happens you have the choice tbéreCreate a new
Sensor for each orphan Sensor or toignore the Measurements for

the orphan Sensors .

The Automatically Create new Session  checkbox allows you to create a
SDB Session for each SOFO Session. It is strorgtpmmended to keep this
option selected; otherwise all Measurement will leeorded in the current
Session.

Finally, theDisconnect from Modem after Download  checkbox will hang-
up the telephone line on a modem connection toSB&O reading unit after
downloading the data.

The SOFO Unit Data panel allows you to save the SOFO reading uniebat
Voltage and Temperature in two corresponding Senddrese values are saved
at the beginning of each Measurement Session. &ir \alues you can select
among all existing Sensors of the appropriate t¥jpecreate a SOFO Battery or
a SOFO Temperature Sensor, use the Sensor / NesoiSmenu and select the
Sensor type you want to define. This must be daferb opening the SOFO
Data Download dialog box.
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In theLog File panel you can select whether and how the downleadlts are
stored in a text log file. The options are simtlarthose found in the same panel
in the Agenda Properties Dialog box.

TheView button allows you to see the currently selecterfile.

In the File Options panel you can specify a binary file where to sttite
measurements performed by the Reading Unit. Tlesipility to store the
measurements on an external file is important beeahe time required to
download the measurements done in data logger finooethe RU may require
a lot of time according to the characteristicshaf tomputer used. Sometimes it
is better to download the measurement not diremtlthe database but to save
them in a binary file and then execute in a sedimé a post processing from
the file.

The Save to file option allows you to enable the saving to file @ctiOnce this
flag is checked it is possible to specify the Vileere to store the measurements.
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To execute this operation there is no need to mynSDB file.

Once you have set all the options you can downtbaddata by clicking the
Download button. The downloading progress will bepthyed and you can
abort the downloading pressing the STOP buttogolf stop the downloading,
the already downloaded Measurements will be savéioei database.

The SOFO Status button will display the dialog l@scribed in the following
section.

Upload Measurements from File

To upload the measurement a binary file with thevload measurements
should be created previously. Under fheol / Upload Measurement From
File it is possible to configure the uploading settinige tconfiguration
parameters. In the forms it is not possible tocteléhich session to upload, the
software automatically uploads all the sessionsdha present on the file. Once
the sessions are stored on the binary file thelybeilstored on the SDB during
the uploading. Selecting sessions to work with isyopossible in the
downloading process, but not during the uploading. o

Managing data

This dialog box can be accessed usingTibels / SOFO Memory command.
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This dialog box shows the total memory installedhe SOFO reading unit, the
number of recorded Sessions and the percentageadélale memory. It also
displays the estimated remaining battery capacity.

TheView button will show you the SOFO Session log.

The Empty SOFO Memory button allows you to erase the memory. This
should be used after having successfully downloadedMeasurement into the
SOFO SDB database. The software will ask twice donfirmation before
erasing the SOFO memory. This takes a few secoada few Minutes
depending on the size of the installed memorys Ihaot possible to perform a
partial effacement.

In general we recommend erasing the memory oncehgoe downloaded the
data and particularly when you change of Agendaatabase.
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Multl-user environnements

Multi-user issues

SOFO SDB can be used in a multi-user environmenttipe instances of the
program can run on the same or multiple machinemected to a local or
remote network and access the same *.SDB file.

One instance of SOFO SDB is not immediately awérehanges performed by
another. To re-synchronize the different instanges, can use the mentiew /
Refresh or presg$-5.

If many users access the same *.SDB file from ciffié machines it is advised
that one is designated as chief operator and pasfail the operations changing
the database structure such as creating or clo@amsors and Sessions. The
other users can use these modifications aftergtafig their instance of SOFO
SDB pressing=5. The users could then execute Measurements witbrelit
SOFO reading units and write the results in thees8@FO SDB database.
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Remote Measurements

Suggestions of remote monitoring

Remote monitoring is possible in two ways. You eé&her connect a modem or
network to the PC connected to the SOFO readingamaccess the Reading
unit itself with a Modem.

Remote PC access

A *.SDB file can be accessed remotely using DialNgiworking or any other

network connection. If the local PC is configured A&utomatic Measurements it
will then be possible to download the data overtbvork. Using a Window ™

briefcase and renaming the *.SDB files to haveMDB extension, it is possible
to use the database synchronization feature thawvslthe transfer of the new
Measurements, only.

For verifying that a scheduled Measurement is fonatg correctly you can also
look at the log file that can be created with tleeresponding option in the
Agenda/Properties menu.

Using remote control software such as Norton P@were™ you can take the
control of the local PC from a remote location.

Modem connection

It is possible to connect a Modem to a SOFO readitigand access it remotely.
The modem on both the SOFO side and the PC sideréwthe SDB program is
running) should be Hayes compatible and acceptlatdrAT commands.

To do that you should follow this procedure:
SOFO side:

Connect a Modem to the SOFO reading unit Seridl parn the modem off and
on again. The display should show “Remote Off-line”

Connect the modem to a telephone line.
PC side:

Connect a Modem to a free serial port of the PChinghthe SDB software.

Indicate the port in th@ools/Options menu under Modem Connection. You
should also select the highest possible speed sigopby your Modem (usually

115200 bps).

To connect to the remote Modem, use th®ols/Remote Modem
Connection .
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Type the number and a brief description of the eation (used as a reminder
when you use th&ools/Remote Modem Connection To ).

SDB will try to connect to the remote SOFO readimgt. If the connection is
successful it will display a message and show Rénstatus bar at the bottom
of the SDB screen. For local direct connectiony @anC is shown.

Once the connection has been established you cdnasaf the SOFO unit was
directly connected to the local PC. In particulauycan execute Measurements
in the manual mode, program the SOFO Data-loggedawnload recorded
Measurements.

If the line drops the software will ask you if yewant to reconnect to the last
dialed number.

Once you have finished working online you can dismrt from the remote
SOFO unit using th&ools/Disconnect Remote Modem command.

After the Data-logger is programmed if a modem dsinected to the SOFO
reading unit it is automatically switched off afteach agenda. When the
communication with the modem is established thalingaunit automatically
switches on to communicate with the computer.

GSM Modem connection

It is possible to connect a GSM Modem to a SOFQ@lingaunit and access it
remotely. It works exactly as explained in Modemmection chapter. The only
differences are the following:

The communication speed of the GSM modem is usu&R00bps and
for this reason the reading unit baud rate shoeldhenged. For this
operation contact directly the SMARTEC SA.

After the Data-logger is programmed if a GSM modsroonnected to
the SOFO the reading unit does not switch off aatiically after each
agenda. The reading unit has to be always on beaaitls some GSM
modem it is not possible to switch the readingemately.

Ethernet connection

It is possible to connect a RS232 / Ethernet cdevdo a SOFO reading unit
and access it remotely. When this component has besfigured it is possible
to communicate with the reading unit placed evemssghin a WAN. About

which RS232 / Ethernet converter to use and hogotdigure it contact directly
the SMARTEC SA.
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Battery Calibration

Batteries are a critical and ageing component ef SOFO reading unit. To
prevent the SOFO system to interrupt unexpectedly your working abares,
SMARTEC would like to suggest the timely replaceineihthe battery. This is
necessary after 2 years of use. During this timegt@arantee an optimal
behaviour a battery recalibration should be exetute redefine the battery
capacity. To perform this operation it is possibjesoftware to run an automatic
recalibration of RU battery. Selecting in the meaha option:Tool / Battery
Calibration... it is possible to execute this operation. Thisactit is a long
action in require more than half day and when itiisit is not possible to stop it.
In any case before starting this crucial and nesgssperation for two times a
confirmation is required.

After the recalibration under thiool / SOFO Unit Info...it is possible to view
what it is the battery status:

Remaining Battery Capacity: 100%
Battery Voltage: 14.062 V

Total Battery Capacity: 7781 mA/h
Residual Battery Capacity: 108.1%
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Getting help

Help

An online help can be accessed pressing F1 in artyop SDB or from thédelp
menu.
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New and Upgraded

Version 6.4

Possibility to use a list of 200 COM ports
The FISO sensors have been implemented

The MuST Dynamic (Strain, Temperature and Deforomjti have been
implemented (SDB Pro)

Fiso Console

Adding of the LOG table with the list of all thege

New window for the logs

New Icons in the interface

New color interface

Update of all the table with the field create_abdified_at, Status
Possibility to Send SMS on warning (SDB View)

VBSendEmail.dll library to send email on warnind§ View)

Version 6.3

New Inclinometer Sensor

Introduction of the strain sensor
Improved visualization of the view table
Agenda options: keep the last n sessions

Auto update macro sensors after each agenda executi

Version 6.1

Download the measurements into a binary file

Upload the measurements from a binary file to a SDB
The history views have been accelerated

The memory download has been accelerated

Shutdown of reading unit after thee data loggeg@mming
The SOFO Unit Info contains more detailed informati
Removing of multi-channel sensors

Export view to excel file

Battery recalibration function
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Definition of validity range for each sensor
Introduction of the Macro-Sensors
Upload sensor from file

New key hardware protection

Version 6.0
New DB structure
New bar and toolbar
Possibility to have other application included (SBEW, Spads...)
Import old DB
Export to old SOFO DB Version
Version 5.2
New navigation bar and toolbar
Added unified menu for display options
Changed peak/channel panel in Sensor/Options
Implemented automatic recovery of “Index Signal &oat" error (required
hardware update for older SOFO reading unit (detiddefore October 2000)
Included PDF version of SDB and SOFO System Manuals
Version 5.0

Added support for all SOFO functions:

- Higher communication speed with auto selection

- Connection through a Modem

- Programming and downloading of data for the SOF@-ttmyger

- Support for the SOFObus to ADAM bridge and for 4647 / 4018 ADAM
Modules.

The functionality of the interval execution in tAgenda has been modified.
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Support

Getting the latest version

The registered users will automatically receive neajor releases of SDB.
Minor releases can be sent by e-mail to users gptrcific problems. Consult
SMARTEC's website alvww.smartec.chio find out about software updates.

Getting support

Support for the SDB software is provided directy BMARTEC SA. Only
registered users are entitled to receive suppothfe software.

To get support contact SMARTEC SA by one of théofeing means:
E-mail: support@smartec.ch.
Fax: +41 91 610 18 01

Tel: +41 91 610 18 00 (workdays 9 AM to 12 PM an&M to 5 PM
GMT +1)

Mail: SMARTEC SA, via Pobbiette 11, CP, CH-6928 Man
Switzerland

To facilitate the user support, please be readydiwate which version of SDB
you are running. In case of bugs please write ddwenerror message and the
situation in which it has occurred.

Suggestions and bug reports

To suggest addition and modifications to SDB ordport bugs please use the
form on the next page and send it or e-mail ihtvdbove address.

Your feedback is sincerely appreciated!
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Suggestions and Bug Report
SDB Software

Date:
SDB Version:
Operator:

- Bugs
Crash (the software stops and/or gives an erresage)
Error (the software behaves incorrectly)

Messages (unclear message or spelling error)
Menu command generating the bug:

Previous operations:

Problem description:

Suggested solution?:

Is the problem reproducible? Yes, No
. Suggestions
Modification of an existing functionality

New functionality
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Glossary of Terms

Access

Data base software produced by Microsoft Corpomnatio

Agenda

A list of Sensors that have to be measured anductgtns on how to do it

Assistant (Wizard)

A sequence of questions put to the user by a ssiotesf dialogue boxes in
order that he can comfortably choose the optiogss®ary to create a view.

Automatic Measurements

A Measurement performed without the assistance afpeerator

Calibrated unit

Value calculated from the primary unit using théhbration factors in the Sensor
Properties (e.g. [mm] or [kN] for SOFO Sensors)

Session

A set of Measurements relative to the save stateeotructure (same day, same
load level, same temperature,...)

Central Peak

The highest peak in a SOFO Scan, corresponds tmither position where the
two arms in the reading unit interferometer arabeéd

Cloning

Creating an identical copy of an Object (Agendans®e, Session) with a
different name

Contextual Menu

Right clicking available Menu.

Cursor

A blinking vertical line indicating a position ihé Measurement window
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Curve

The points forming a scan; for SOFO Sensors a cigyeade of the different
peaks

Database

A file containing organized information about Okbjedgendas, Sensors,
Sessions and Measurements

Default

Settings that are used if the user does not spadifferent choice

Excel
Spreadsheet software produced by Microsoft Corpmrat

Field

Recorded data output related to an installed SDB&e

Forget

Marking a Peak, Measurement of Session so thatlinat appear in the Sensor
history; forgotten Objects can be "unforgotten&tat

Graphical Output

Form of output from a View. This can be a tablgy@ph plotted on the screen, a
table or graph saved to file or to the Clipboard.

History

The history of a Sensor lists the results obtaifeedll the Measurements on a
given Sensor and peak. The history can be repegsémgraphical or table form.

Key

Physical key. Small rectangular electronic appardtube installed to the PC
parallel port. This is necessary for the operatiérthe software and protects
against the taking of illicit copies of the softwar

Manual Measurement

A Measurement performed by an operator

Master

The original database from which replicas are eckat

Mean value

Calculated value being the arithmetic mean of dediMeasurements.

Measurement

A single Measurement performed on a Sensor forvengiSession and the
additional data related with it (date, time, lightensity,...)
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Navigation

Moving between Agendas, Sensors, Sessions and kégasats

Operator

The person carrying out a Measurement

Optical Switch

An opto-mechanical device used to connect mult§#asors to a single reading
unit

Parasite

A peak that appears in a scan but does not redteetSensor changes

Partial reflectors

Semi-reflective mirrors used to subdivide a mudtilensor in sub-sections

Peak

A "Spike" in a SOFO scan; peaks usually appearainspsymmetrical to the
Central Peak (the highest one).

Peak marker

A label indicating the position of a recognized lp@aa scan

Polarization

The vector state of the light propagating in thas®es. If the polarizations of the
light reflected by the two arms of a Sensor are oalmorthogonal, the
corresponding peak height will be reduced

Primary unit

The unit of the direct Measurement of a Sensor. (g for SOFO Sensor or
[V] for A/ID Sensors)

Object

A Database containing all the information about $snsors installed in a given
structure and the Measurements performed on them

Properties

Information relative to a database Object (Objédenda, Sensor, Session,
Measurement)

Reading unit

A device used to read Sensors

Remote

An operation performed without physical accessh® Measurement PC or to
the reading unit
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Replica

A "copy" of a database that can be re-synchronzi¢td the master (the original
database)

Scan

The process of measuring a SOFO Sensor; from themmovement associated
with SOFO Measurements

Sensor

A physical Sensor and its description in the SDBgpam. It could be a SOFO
Sensor, a Sensor measured by the ADAM module, lueratser selected data
(internal temperature of SOFO, Alphanumeric daia,. §.

Serial port
A RS232 or COM X: port in your Computer

SOFO

"Surveillance d'Ouvrages par Fibres Optiques" auctiral Monitoring with
Fiber Optic Sensors

Structure

A system with load-bearing functions (ex. bridgesams, slabs, tunnels, piles,
anchored walls, dams, buildings, towers,...)

Table

Part of a Database containing information aboutilaimObjects (Agendas,
Sensors, Sessions, Measurements,...)

User Data

A value entered by the user

View

Type of graphical output chosen by the user cormgrishe list of fields to
display as well as the Session interval and thdipheildisplay parameters.

Pre-Warning

The lower Warning state.

Warning

The stronger Warning value.

Warning Value

A Measurement value from Sensor, which alerts & to an eventual problem.
It may be of two types, “Pre-warning” and “Warning”

Wizard

See Assistant.
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A

Access, 2, 11, 113

Agenda item, 20, 57, 67, 68, 73, 74
Agenda Name, 69

Agenda Properties, iii, 14, 67, 68, 99
Agenda toolbar, 74, 75

Allow 2 peaks at the same value, 85
Arrange Icons, 25

Arranging Windows, ii, v, 25

Ask User for Manual Connection, 39, 57
autoexec, 74

B

BAK, 30
Briefcase, 31
bug report, vi, 109

C

calibrated unit, 59

Calibration, i, ii, iv, 16, 17, 29, 30, 35, 36, 395
Cascade, 25

center of gravity, 77

central peak, 38, 59, 76, 77, 80

chain, 45, 88

Change Peak Sign, 78

Channel, ii, 21, 34, 36, 39, 41, 42, 43, 45, 47 598,86
clock, 7

Clone Agenda, 73

Clone Sensor, 52

Clone Session, 55

Compact SDB Database, 30
compatibility, 55

Connection, i, 5, 6, 9, 45, 103, 104, 108
Copy, 64, 65

Create Shortcut file for this Agenda, 74
Creating, ii, iii, vi, 27, 32, 54, 67, 113
Creating a new Sensor, ii, 32

creation date, 13, 15, 29

Current Expiry Date, 90, 91, 92

Current Licence Number, 91, 92
Current Licence Type, 91, 92

Cycle, 71,73, 74

Cycle every X minutes, 71, 73, 74

D

Database Organization, i, 11

Date, i, 7, 9, 29, 55, 61, 70, 94, 95, 110
Default, 32, 51, 54, 67, 71, 78, 114
Delete Agenda, 73

Delete Measurement, 62

Delete Peak Pointer, 78

Delete Sensor, 52

Delete Session, 56

Dial up Networking, 103

Duplicating a SDB file structure, ii, 30

E

End at Measurement, 85

error, 57, 58, 72, 73, 75, 84, 88, 108, 109, 110
Excel, 2, 11, 65, 114

Execution, iii, 74

Exit SDB after finish, 73, 74

Expiry Date, 91, 92

export, iii, 1, 2, 29, 30, 64, 65

Export SDB Structure, 30

F

File, ii, iv, 27, 28, 29, 30, 50, 64, 99
Forget, 55, 56, 61, 62, 78, 85, 114
Forget Measurement, 61, 62
Forget Peak, 78, 85

G

Global parasite Peaks, 9
Global Parasites, i, 9, 79
Go to Agenda, 22
Go to Measurement, 22
Go to Sensor, 21
Go to Session, 22

H

Hard Disk, 2
Hardware requirements, i, 2
Help, vi, 106

History plot, 24, 63, 64
History Plot window, 20, 24, 64
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History Table, ii, 20, 24, 64, 65
History Table window, 20, 24, 65

Include Columns Labels on Copy, 66

Include Forgotten Peaks, Measurements and Sesé®ns,
internal switch, 7, 39, 41, 43
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Single Generic SOFO Sensor, 50

Single SOFO Displacement/Crack Sensor, 49
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Single SOFO Standard Deformation Sensor, 49
SMARTEC, i, 1, 2, 30, 75, 104, 105, 109
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SOFO Reading unit, 5, 9
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Unforget Measurement, 62

update display, 72

Upgraded, 107

Use High Sensitivity, 38

Use low sensitivity on all Sensors, 73
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Windows 95, 2
Windows 98, 2
Windows NT, 2

Z
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