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We develop and sell electronic hardware and software to meet the needs
of our customers applications. We have standard off-the-shelf software
and hardware packages, as well as the ability to custom engineer a solu-
tion for your project. With decades of collective experience dealing with
a variety of applications, we understand the needs of customers in our
markets, whether civil engineering, environmental, meteorological or in-
dustrial. From instrumentation selection to system design and fabrication
to the powerful software solution you need to make it all work (and make
sense of it), we have what you need. (SEE LEFT)

We develop all of the software we sell. The foundation of our software is
MultiLogger. This product is designed to manage the data acquisition of
your project, whether comprised of a single system or dozens. It is de-
signed to manage the network of systems, as well as the programming.
Although originally designed to support the Campbell Scientific MCU'’s,

it is being expanded to support data acquisition hardware from other
manufacturers, contact Canary Systems for further information regarding
this feature. It is currently deployed at over 300 projects worldwide and is
available in numerous languages including German, Italian and Russian,
with others in development. Following is brief overview of its features
and functionality.

(SEE FIG 1, next page)

» Easy-to-learn and intuitive graphical interface
» Supports all Campbell communication peripherals
» Uses Windows functionality for modems (TAPI) and network
devices (TCP/IP Winsock)
» Supports other communication peripherals using Generic
Modem device
» Automates collection of data from all systems using a Collection Agent
* Manages Local as well as Remote configurations of data
acquisition hardware
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FIG 1. THIS IS THE NETWORK MANAGEMENT INTERFACE, WHERE YOU GET A COMPLETE OVERVIEW OF THE SYSTEMS, THEIR
CONFIGURATION AND STATUS.
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The basic premise of MultiLogger, as it re-
lates to programming your data acquisition
system, is to provide an advanced graphical
user interface (GUI) consisting of the most
commonly used functions. This includes
configuration of the measurement intervals,
instruments and processing options. Multi-
Logger does the work for you to develop the
needed system programming to make it all
work.

Three different interval types are supported,
a fixed interval of up to 604,800 seconds
(once per week), logarithmic intervals con-
sisting of up to 6 different intervals lengths
and iterations and up to 6 specified times per
day. Start and stop times may also be used
to further define the measurement period.
Other interval types, such as triggered mea-
surements, are also
easily supported. (SEE FIG 2, next page)
Peripheral devices such as instrument
multiplexers are easily configured using the
built-in functionality of MultiLogger. (SEE
FIG 3, next page)

Individual channels are then configured us-
ing the Channel Configuration form. Conver-
sion from raw reading units to engineering
units is by linear or polynomial conversion
(other types are supported as well), addition-
al conversion units may be easily specified,
temperature measurements with automatic
correction may be made and alarms defined
for each channel. (SEE FIG 4.)

For advanced users we provide mechanisms
to customize all of these features, as well

as the ability to add additional functionality.
(SEE FIG 5.)

MultiLogger also includes a program editor,
used to add/delete/modify functionality of
MultiLogger or develop custom data logger
programming. (SEE FIG 6, next page)
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MultiLoggerDB expands the basic functionality of the MultiLogger software by integrating SQL database technology for
storage and retrieval of data. Gone is the onerous burden, particularly for multi-datalogger systems, of data file manage-
ment! Well of course we would be lying if we eliminated all of the work, but suffice to say your job of managing data will
become less tedious and less time consuming!

We utilize an ANSI-92 SQL database called Interbase, originally developed by Interbase Corporation, now developed

and sold by Borland Software Corporation. It is also available as an open-source platform, which MultiloggerDB utilizes.
Numerous capabilities are integrated into our database system, multi-user concurrent data access via LAN/WAN/Internet,
multi-application data sharing through ODBC, ability to run complex filtering or other processing criteria through the use
of ANSI-92 SQL statements, replication of the database in other locations (using IBReplicator), management of data from
multiple systems, user security, and many others. The database system also avoids common mistakes made with the
reduction of data, particularly for large systems, such as duplication of data or delineation of one instrument record from
another.

Database administration tools are also included with MultiLoggerDB which allow you to manage security, back up and
restore the database, perform maintenance, view database statistics, transfer the database from one operating system
to another and validate and repair the database. A host of third-party tools are also available to provide more advanced
database management functions.

The database console allows you to manage your project, you will NOT need to have detailed knowledge of SQL to effec-
tively use our database system! Using the database console, data may be loaded, viewed, edited, added and/or deleted.
Data from other systems may be imported using the manual data import function, the MultiLoggerDB User’s Guide pro-
vides details regarding the required supporting files which must be created for import of such data. Project, instrument
and data records may be created and populated manually; this proves very useful when entering other types of site data
such as barometric readings or survey data. When importing data from systems programmed by MultiLogger, no addi-
tional configuration of the database is required to manually or automatically import data! The required information about
the data is derived from the system configuration as managed by MultiLogger.

The database console also provides an easy-to-use interface for backing up and restoring the database file. Various views
of the database console are shown, illustrating the types of records managed by the database console. (SEE FIG 7 & 8,

see next page)
Borland® Other InterBasa® User Web Java™
Applications Vendors Tools Created Applications § Applications

+ Dalphi™ + Visual Basic® # [BConsale™ Embadded (wsing JOBC)®
- + Kylin™ * Arcess + GSEC applicatines
‘LQ # Ca+Buikler= * 'Prm*rE_ulrd&r' + CRAK processad
. ‘v : k.v' + JBuilder™ + 501 Objects + GFIX I1|r|:ug|| E:RI::
=) %u + MIDAS + e, + GSTAT and comglle

. " Barland®
The Open Source Database

Database Engine




(cANARv

(& MultiLogger Database Console =1O] x|
File Wiew Record Database Help

7 7 7 - = 55 = s 8 ok ?

Add Project Add Data Element  Add Diata Delete Save Carce| Refresh “iew Log Config Backup Restare Help

Project Data Element Fecorded - P o
Battery_Waltage ‘
-101 Battery_Volage 1/26/2002 4:00:00 &M KA |101—
--101 Battery_Voltage 14272002 4:00:00 &k
101 Batterny_Woltage 1/28/2002 4:00:00 &M Deseription: [Land Wall - Lagger #1
~-101 Battery_“oltage 1/29/2002 4:00:00 Ak
101 Battery_Woltage 143042002 4:00:00 &M Column Name: [Land Wl - Looger #1
101 Battery_Voltage 1/31/2002 4:00:00 &M Fiow Nae: [Lard wal - Logger #1
--101 Battery_“oltage 2/1/2002 4:00:00 AM
- 101 Battery_“aoltage 2/2/2002 4:00:00 Ak [ata Acquizition Unit: |1 m
~-101 Battery_“oltage 2/6/2002 4:00:00 A
101 Battery Wollage 2/8/2002 4:00:00 AM activel]v ]
- 101 Battery_“aoltage 21172002 4:00:00 Ak e
~101 Battery_\oltage 2/13/2002 4:00:00 Ak -
101 Battery_Woltage 21542002 4:00:00 &M Added: 8/23/2002 1:28:07 Pt
~101 Batteny_“oltage 272002 4:00:00 Ak
~-101 Battery_Voltage 2/20/2002 4:00:00 Akd
~-101 Battery_“olage 24242002 4:000:00 &b
-101 Batteny_“oltage 34372002 4:00:00 A
~-101 Battery_Voltage 3/5/2002 4:00:00 A
- 101 Battery_Volage 3A7/2002 4:00:00 A
-101 Batten_“oltage 312002 4:00:00 Akd
~-101 Battery_“oltage 341372002 4:00:00 Ak
- 101 Battery_Volage 3A15/2002 4:000:00 &k
-101 Batten_“oltage 372002 4:00:00 Akd
--101 Battery_“oltage 3/23/2002 4:00:00 Ak
- 101 Battery_Voltage 3/25/2002 4:00:00 &k
--101 Batteny_“aoltage 342772002 4:00:00 Ak
101 Battery Yoltage 3/28/2002 4:00:00 AM _ILI
4 »

FIG 7. VIEW OF DATABASE CONSOLE SHOWING PROJECT RECORD
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Client Data Access

We have developed Insite, the client software you will need to access and distribute data when using our MultiLoggerDB
system. It is designed to connect to the Interbase database across a variety of network connection types, whether over a
Local Area Network (LAN), Wide Area Network (WAN) or the Internet.  (SEE FIG 9.)

Insite can also be hosted on the database server directly if remote data access is not required. Insite provides an intuitive
graphical interface to the project, designed to present the project as a series of images, usually engineering drawings
extracted from a CAD system (bitmaps, jpegs, or metafiles may be used, contact Canary Systems regarding conversion of
Autocad™ drawings), with locations of instruments indicated by icons.  (SEE FIG 10.)

Various actions can be performed on the icons directly, display of various parameters related to the instrument, such as
the current reading, units, date/time of reading, alarm configuration and values is possible, in addition double-clicking on
an icon creates a Quick Chart of the last Quick Select data points.

The various project images are easily selected by using the thumbnail viewer (SEE FIG 11.) and display of selected instru-
ments is easily controlled using the Legend Box. (SEE FIG 12.)

In addition to providing up-to-the-minute views of the data in the database Insite can generate notification events to sig-
nal alarm conditions. Numerous alarm types are supported, contact Canary Systems for more information regarding this
functionality.

Insite also provides comprehensive data output capabilities, these include reports, charts and spreadsheets (using Micro-
soft Excel™). Output definitions may be saved as a parameter file, to re-create a certain output at a later time the param-
eter file can be simply loaded and

executed. (SEE FIG 13.)

o FIG 9. CLIENT DATA ACCESS TOPOLOGY
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Insite provides extensive data processing and output capabilities. Complex calculations may be created and stored in the
database using Insite. For example, a single barometer measurement may be used to automatically correct multiple water
level measurements, spanning multiple systems. Complex equations may be entered, for example converting 3 measure-
ments from a stress cell to stress in psi (or other units). Calculations may be built referencing multiple data elements
(multiple instruments) as well as other calculations. (SEE FIG 15.)

In addition, these calculated values may then be associated with icons, in the same manner that data elements are sup-
ported, and alarms and notification can be configured. Data may then be selected based on defined filtering criteria.
These criteria include the Last day, week, month, etc. of data, a specified date range or using more advanced criteria, such
as certain values or other conditions of the data being met. (SEE FIG 14.)

Essentially there are 3 types of outputs that may be created by Insite, tabular reports, charts, and spreadsheets. Each
output option is highly configurable, and includes a variety of types. For example there are 2 types of Quick Reports that
can be created, standard tabular reports of instrument data and instrument reports. Instrument reports output data from
selected instruments over the selected time period in tabular form. The instrument report generates a tabular listing of
useful statistics regarding instruments, including such items as the number of readings for selected instruments, valid
readings vs. invalid readings, date/time of last valid or invalid readings, among others. (SEE FIG 16, see next page)

There are over 20 chart types currently supported by Insite, including specialized charting such as Time Series (where
measurements are averaged over a selected period of time and then output vs. fixed datum, for example calculating aver-
age values of water levels over time and then plotting vs. instrument elevations) or Inclinometer (where measurements
are plotted vs. depth). Standard chart types include line, area, pointer, pie, contour, among others. Chart definitions are
saved in a template file for recall when re-creating the chart at another time. (SEE FIG 16, see next page)

The spreadsheet export will populate an Excel worksheet with selected data, this may be instrument data or calculated
data. Additionally macros may be specified to run in conjunction with the spreadsheet generation to perform further pro-
cessing or other Excel based tasks. The Excel export options may be automatically invoked to generate files representing
instrument data, various text and worksheet file formats are supported, including .html file generation. (SEE FIG 17, see
next page)
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We design and fabricate the hardware systems to meet your project requirements. We also sell components for those
customers wishing to assemble their own systems.

At the heart of most of our systems is a field proven Campbell Scientific controller. With over 100,000 units deployed in
the harshest of field environments these MCU’s have proven their reliability and durability. It is our hardware of choice.

A basic system includes a Campbell Scientific MCU, a CR10X, CR510 or CR23X, with appropriate wiring panel. A re-
chargeable lead-acid battery provides power, sized according to the demands of the system. Solar panels or AC adaptors
are used to provide charging for the battery system. Sensor interface products or other interface devices, including the
communication products are also built-in. We support all Campbell communication peripherals, as well as other peripher-
als such as the various Synchronous Device Modules (SDM’s), which provide expanded control and measurement capa-
bilities. (SEE FIG 19.)

The systems are housed in rugged, industrial NEMA 4X/IP 65 rated enclosures, designed to withstand the harshest en-

vironments. The measurement capabilities of our systems range from 1 to 256 channels, sized according to the project

requirements. We also have standard off-the-shelf systems that offer standard packaged functionality at a cost-effective
price. (SEE FIG 20, see next page)
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FIG 19. SYSTEM DIAGRAM ILLUSTRATING TYPICAL HARDWARE SYSTEM COMPONENTS
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FIG 20. SYSTEM FABRICATED BY CANARY SYSTEMS
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Canary Systems designs, builds and sells a variety of data acquisition peripherals, these include multiplexers, sensor
interface products, and communication products. Canary Systems peripherals are designed to operate in harsh environ-
ments and with low-power operation.

MultiMux

The MultiMux expands the number of instruments that can be read by the data acquisition system to 16, 32 or 48 instru-
ments. The multiplexer consists of a terminal board for making the instrument connections and a multiplexer board
(installed underneath) to switch through the channels all housed in a rugged weather resistant NEMA 4X fiberglass-poly-
ester enclosure (other types available). Numerous switching modes are supported including 16CH x 4 or 6-wire, 32CH x
2-wire, or 48CH x 2-wire. Multiplexers may be “daisy-chained”, i.e. sharing common enable and clock lines by configura-
tion of DIP switch settings. Up to 8 multiplexers may be connected together in “daisy-chain” fashion. The MultiMux also
includes lightning protection on each channel, in the form of tri-polar and bi-polar plasma surge arrestors, and has other
options available such as manual switch panels. It is compatible with all Campbell Scientific control modules. (SEE FIG
21.)

MiniMux

The MiniMux expands the number of instruments that can be read by the data acquisition system to 16 or 32 instruments.
The MiniMux is housed in a rugged weather resistant NEMA 4X fiberglass-polyester enclosure (other types available). It
offers lower cost than the MultiMux but does not have provision for installing lightning protection components, 6-wire
switching or manual switching. It is compatible with all Campbell Scientific control modules. (SEE FIG 22.)

MultiSensor Interface

The MultiSensor Interface is designed to provide various types of signal conditioning and other circuitry to support read-
ing a variety of instruments using multiplexers. With the MultiSensor Interface every multiplexer channel can be config-
ured for the type of instrument connected, whether vibrating wire, thermistor, RTD, linear potentiometer, 4-20mA, resis-
tance strain gage, etc. Programming is done automatically by the MultiLogger software. It also includes battery charging
circuitry and expands the number of multiplexers that may be enabled to 8. The MultiSensor Interface is compatible with
the Campbell Scientific CR10, CR10X and CR23X control modules. (SEE FIG 23.)

VWDSP Interface

The VWDSP Interface is designed to provide highly reliable vibrating wire gage measurement. It consists of a precision
differential amplifier front-end and analog filter in addition to digital signal processing techniques to effectively ensure
that a proper measurement is obtained. A TTL or RS-232 level interface is used for connecting to the host device. It is
designed to be connected directly to the serial port of a standard PC, or connected to an RS-232 port equipped data
acquisition system. It also includes multiplexer expansion capabilities, it can control up to 8 multiplexers using a 3-wire
serial communication interface. The VWDSP is compatible with the Campbell Scientific CR10, CR10X and CR23X control
modules. (SEE FIG 24.)
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FIG 21. MULTIMUX INSTRUMENT MULTIPLEXER FIG 22. MINIMUX INSTRUMENT MULTIPLEXER
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FIG 23. MULTISENSOR INTERFACE

FIG 24. VWDSP VIBRATING WIRE INTERFACE
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Canary Systems Services

Canary Systems offers a range of services to meet the needs
of our customers.
These services include:

« Instrumentation Selection
» System Design
« System Fabrication (((CANARYN

» System Installation

HOME | ABOUT | SYSTEMS | PROJECTS | SUPPORT | CONTACT US

* Product Training

* Commissioning and Troubleshooting
* Electronic Product Development

» Software Product Development

» Database Development

» Database Hosting

* Web Interface Development

We may be contacted at:

Data Acquisition Systems
For Demanding Environments

Canary Systems, Inc.

276 Newport Road, Suite 215, New London, NH 03257 USA
Phone: 603.526.9800  Fax: 603.526.9004

Email: info@canarysystems.com

Check out our website at Wwww.CanarySystems.com

More detailed information about us and our products is found
at our website. Check out our comprehensive support directo-
ry, listing answers to commonly asked application questions,
and current versions of all of our software (to access some of
the downloads you will be required to purchase and register
your software).

Contact us for pricelists, project references and data sheets.

We look forward to hearing from you soon!
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