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License for Use

This software is protected by United States copyright law and international
copyright treaty provisions. The installation and use of this software constitutes
an agreement to abide by the provisions of this license agreement.

Campbell Scientific grants you a non-exclusive license to use this software in
accordance with the following:
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The purchase of this software allows you to install and use the software on
one computer only.

This software cannot be loaded on a network server for the purposes of
distribution or for access to the software by multiple operators. If the
software can be used from any computer other than the computer on which
it is installed, you must license a copy of the software for each additional
computer from which the software may be accessed.

If this copy of the software is an upgrade from a previous version, you
must possess a valid license for the earlier version of software. You may
continue to use the earlier copy of software only if the upgrade copy and
earlier version are installed and used on the same computer. The earlier
version of software may not be installed and used on a separate computer
or transferred to another party.

This software package is licensed as a single product. Its component parts
may not be separated for use on more than one computer.

You may make one (1) backup copy of this software onto media similar to
the original distribution, to protect your investment in the software in case
of damage or loss. This backup copy can be used only to replace an
unusable copy of the original installation media.

This software may not be sold, included or redistributed in any other software,
or altered in any way without prior written permission from Campbell
Scientific. All copyright notices and labeling must be left intact.



Limited Warranty

The following warranties are in effect for ninety (90) days from the date of
shipment of the original purchase. These warranties are not extended by the
installation of upgrades or patches offered free of charge.

Campbell Scientific warrants that the installation media on which the software
is recorded and the documentation provided with it are free from physical
defects in materials and workmanship under normal use. The warranty does not
cover any installation media that has been damaged, lost, or abused. You are
urged to make a backup copy (as set forth above) and record the CD key to
protect your investment. Damaged or lost media is the sole responsibility of the
licensee and will not be replaced by Campbell Scientific.

Campbell Scientific warrants that the software itself will perform substantially
in accordance with the specifications set forth in the instruction manual when
properly installed and used in a manner consistent with the published
recommendations, including recommended system requirements. Campbell
Scientific does not warrant that the software will meet licensee’s requirements
for use, or that the software or documentation are error free, or that the
operation of the software will be uninterrupted.

Campbell Scientific will either replace or correct any software that does not
perform substantially according to the specifications set forth in the instruction
manual with a corrected copy of the software or corrective code. In the case of
significant error in the installation media or documentation, Campbell
Scientific will correct errors without charge by providing new media, addenda,
or substitute pages. If Campbell Scientific is unable to replace defective media
or documentation, or if it is unable to provide corrected software or corrected
documentation within a reasonable time, it will either replace the software with
a functionally similar program or refund the purchase price paid for the
software.

All warranties of merchantability and fitness for a particular purpose are
disclaimed and excluded. Campbell Scientific shall not in any case be liable for
special, incidental, consequential, indirect, or other similar damages even if
Campbell Scientific has been advised of the possibility of such damages.
Campbell Scientific is not responsible for any costs incurred as a result of lost
profits or revenue, loss of use of the software, loss of data, cost of re-creating
lost data, the cost of any substitute program, telecommunication access costs,
claims by any party other than licensee, or for other similar costs.

This warranty does not cover any software that has been altered or changed in
any way by anyone other than Campbell Scientific. Campbell Scientific is not
responsible for problems caused by computer hardware, computer operating
systems, or the use of Campbell Scientific’s software with non-Campbell
Scientific software.

Licensee’s sole and exclusive remedy is set forth in this limited warranty.
Campbell Scientific’s aggregate liability arising from or relating to this
agreement or the software or documentation (regardless of the form of action;
e.g., contract, tort, computer malpractice, fraud and/or otherwise) is limited to
the purchase price paid by the licensee.
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Preface — What’s New in LoggerNet 4?

Product History

NOTE

LoggerNet 4 continues the original design of client-server functionality that
first appeared when Version 1.0 was released for Windows to replace Real
Time Monitoring Software (RTMS) that ran on OS/2 operating systems.

Versions in the 1.x series supported only table-based dataloggers and provided
large network users with sophisticated capabilities to develop clients to the
server to move data without having to store it in interim files.

Version 2.0 added support for dataloggers with mixed-array operating systems,
the CRBasic dataloggers, and additional communications devices. It also
supported client applications’ requests for data via TCP/IP, and automatically
created files on the PC for final storage data. Subsequent revisions in the 2.x
series added support for hardware as it was released and refined the client-
server architecture to make it more robust and flexible. Software development
kits and standalone clients were released to provide additional functionality.

One of the main efforts in the development of LoggerNet 3.1 was to
incorporate support for the CR1000 datalogger. This included datalogger
management (connect, collect data, set clock, send program, etc.) in
LoggerNet, as well as programming support in CRBasic and Short Cut. To
help with creating CR1000 programs, a Transformer utility was developed to
convert existing CR10X Edlog programs to CR1000 CRBasic programs.

LoggerNet 3.2 added support for our new CR3000 datalogger. In addition,
LoggerNet Admin and LoggerNet Remote were developed, which provide
tools to support larger networks. These tools include security and remote
management capabilities, and the ability to run LoggerNet as a service.

LoggerNet 3.3 added support for the CR800 datalogger. A new file output
option was also added for table-based dataloggers. This CSV file format
option allows the creation of data files similar to those from mixed array
dataloggers.

LoggerNet 3.4 improved LoggerNet’s performance on Windows Vista. In
addition, changes were made to the user interface of the Numeric Display and
Graphs.

Beginning with LoggerNet 3.4, Windows NT is no longer
supported.

LoggerNet 4.0 introduces a new look and feel to the LoggerNet Toolbar.
Applications are divided into categories to make navigating the Toolbar easier.
You can also organize a Favorites category for the applications that you use
most often. A new file viewing application, View Pro, is introduced which
allows multiple data files to be opened, multiple graphs to be created, and
graphing in a variety of formats (Line Graph, X-Y Plot, Histogram, Rainflow
Histogram, and FFT). Another new application, the Network Planner, is
included. This is a graphical application that assists the user in designing
PakBus datalogger networks. It allows the development of a model of the
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NOTE

PakBus network, proposes and verifies valid connections between devices, and
allows integration of the model directly into LoggerNet 4.0.

See below for more details on what is new in LoggerNet 4.0 and each
individual application.

One of the main efforts in the development of LoggerNet 4.1 was the ability to
use LNDB databases with View Pro. The ability to lock the timestamp column
on the left of the data file has also been added to View Pro. This keeps the
timestamp visible as you scroll through columns of data. The Device
Configuration Utility adds an off-line mode which allows you to look at the
settings for a certain device type without actually being connected to a device.
The CRBasic Editor now has the capability to open a read-only copy of any
file. This gives you the ability to open multiple copies of a program and
examine multiple areas of a very large program at the same time. You can also
now continue an instruction onto multiple lines by placing the line continuation
indicator (a single space followed by an underscore “ ) at the end of the each
line that is to be continued. Also, bookmarks in a CRBasic program are now
persistent from session to session. In the Troubleshooter and the Setup Screen
(Standard View), you can now click on a potential problem to bring up a menu
that allows you to go the Setup Screen or Status Monitor to fix the potential
problem, bring up help describing the problem, or in some cases fix the
problem directly. Campbell Scientific’s new wireless sensors have been added
to the Network Planner. An option to provide feedback on LoggerNet is now
available from the LoggerNet Toolbar’s Help menu.

Beginning with LoggerNet 4.1, Windows 2000 is no longer
supported.

LoggerNet 4.2 adds support for IPv6 addresses. IPv6 addresses are written as
eight two-byte address blocks separated by colons and surrounded by brackets
(e.g., [2620:24:8080:8600:85a1:fcf2:2172:11bf]). Prior to LoggerNet 4.2, only
IPv4 addresses were supported. [Pv4 addresses are written in dotted decimal
notation (e.g., 192.168.11.197). Leading zeroes are stripped for both [Pv4 and
IPv6 addresses. Note that while LoggerNet now supports IPv6 addresses and
they can be used to specify servers, CR1000/CR3000/CR800 series dataloggers
will not support IPv6 until a future OS release. Check the OS revision history
on our website to determine when IPv6 support is added to the OS. (Starting in
LoggerNet 4.2.1, IPv6 connections are disabled by default. They can be
enabled from LoggerNet’s Tools | Options menu item.)

LoggerNet now supports display and input of Unicode characters/strings in
many areas of the product. Unicode is a universal system for encoding
characters. It allows LoggerNet to display characters in the same way across
multiple languages and countries. See Unicode in the LoggerNet help file index
for more information on Unicode and what applications support Unicode
characters. To support Unicode, an Insert Symbol dialog box has been added to
the CRBasic Editor. This allows you to insert Unicode symbols into your
CRBasic program for use in Strings and Units declarations.

The ability to set up subnets of the network map has been added to LoggerNet
Admin. The Setup Screen’s View | Configure Subnets menu item is used to
configure the subnets. Within each subnet, you can also specify groups of
dataloggers. The datalogger groups create folders than can be collapsed or
expanded when viewing the subnet. Once subnets have been configured, you
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NOTE

can choose to view a subnet rather that the entire network in the Setup Screen,
Connect Screen, and Status Monitor.

You can now set up defaults for the Setup Screen’s Schedule, Data Files,
Clock, and File Retrieval tabs that will be used when new stations are added to
the network. There is also the ability to copy these defaults to existing stations.

The ability to use 24:00 (rather than the default of 00:00) for the timestamp at

midnight has been added. (This is accessed from the | button next to the
Output Format field on the datalogger’s Data Files tab in the Setup Screen. It is
also available in the Connect Screen’s Custom Collection options.)

PakBus Encryption is now supported for communication between LoggerNet
and CR1000, CR3000, and CR800 series dataloggers. Note that the datalogger
must be running OS 26 or later in order for PakBus Encryption to be used. A
PakBus Encryption Key must be entered in both the datalogger’s device
settings and LoggerNet’s Setup Screen. AES-128 encryption is used.

Two new root devices, SerialPortPool and TerminalServerPool, have been
added to allow for modem pooling (Pooled Devices may be useful in cases
where LoggerNet is used to call, by phone, multiple remote dataloggers and
there is more than one modem and phone line available to make the
connections.)

You can now access a datalogger’s Settings Editor from the Connect Screen
either by right-clicking on the datalogger or from the Datalogger menu. You
can also manually set the datalogger’s clock from the Connect Screen either by
double-clicking in the Station Date/Time field or from the Datalogger menu.
Boolean values displayed in the Connect Screen’s Numeric Display now have
an LED icon next to them to allow for easy toggle.

You can now view additional statistics in the Status Monitor for table-based
dataloggers including watchdog errors, skipped scans, and battery errors. (Note
that there is a Poll for Statistics check box on the datalogger’s Schedule tab in
the Setup Screen that must be enabled to poll for these statistics.)

The Task Master has been integrated into the LoggerNet server. This allows for
remote administration of the Task Master. (See Section 9.1.3 Remote
Administration of the Task Master for conditions that must be met for remote
administration of the Task Master.)

Integrating the Task Master into the server involved extensive
changes. When upgrading to LoggerNet 4.2 from a previous
version, an attempt will be made to import all previously-
configured tasks. However, imports have only been tested back to
LoggerNet 3.4.1. After upgrading (from any previous version of
LoggerNet), you should verify that all of your tasks have imported
correctly.

Calendar-based scheduling has been added to the Task Master. This allows for
non-interval task execution (including data collection). See Example #3 in
Section 9.1.1.4 Define What the Task Does for an example of calendar-based
data collection.
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A Constant Customization feature has been added to the CRBasic Editor. This
allows you to define values for one or more constants in a program prior to
performing a conditional compile. The constants can be set up with an edit box,
a spin box field for selecting/entering a value, or with a list box. A step
increase/decrease can be defined for the spin box, as well as maximum and
minimum values.

The CRBasic Editor now allows you to Save and Open Display Settings.
Display settings affect the look and feel of the CRBasic Editor. This includes
font and background, as well as syntax highlighting.

View Pro has a new View Record option in the right-click menu that can be
used to view an entire record in a new window.

LoggerNet Products

Campbell Scientific offers four LoggerNet software packages, LoggerNet,
LoggerNetData, LoggerNet Admin, and LoggerNet Remote and several
standalone client products. Each of these packages is purchased separately.
LoggerNet is the main software application and comes with all of the
applications needed to set up and configure a network of dataloggers including
tools to write programs and monitor retrieved data. LoggerNetData is a
complementary product that includes applications that can be used on a remote
computer to monitor data, or retrieve, view, and analyze data that was collected
by LoggerNet into a file. LoggerNet Admin and LoggerNet Remote enhance
the capabilities of LoggerNet by providing management tools for more
complex networks. The difference in the two is that LoggerNet Admin offers a
complete LoggerNet package, while LoggerNet Remote, which was designed
to be run remotely, does not include the LoggerNet server.

New and Improved Applications

Toolbar

Several new applications, as well as improvements to previously available
applications, are included with the release of LoggerNet 4.0.

The LoggerNet 4.0 Toolbar has a completely new look and feel. Applications
are divided into categories to make navigating the Toolbar easier. You can also
organize a Favorites category for the applications that you use most often.
Then, if you prefer a smaller version of the toolbar, you can select Favorites
View from the View menu. This will switch to a small view of the toolbar
containing only icons for applications in the Favorites category.

Additional options are available including the ability to show a LoggerNet
system tray icon (either whenever LoggerNet is running or only when
LoggerNet is minimized), the option of hiding the LoggerNet taskbar button
when LoggerNet is minimized and the system tray icon is showing, the option
of whether or not to minimize clients when the Toolbar is minimized, and the
ability to hide or show the main menu.
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Setup Screen

The Setup Screen now has the option of being used in an EZ View or a
Standard View. The Standard View is similar to the Setup Screen in older
versions of LoggerNet. In the EZ View, the EZ Setup Wizard is used to add
dataloggers and edit their settings.

Standard View Changes

A new menu item has been added to enable a Stations Only view. When this is
enabled, only stations will be shown in the Network Map and they will be
listed in alphabetical order. This can be especially helpful, when working with
a large network.

A Scheduled Backup menu item has also been added. This opens a dialog box
from which you can setup automatic backups of LoggerNet on a user-defined
schedule.

A new root device, the PakBus TcpServer, has been added. This device can
accommodate multiple incoming PakBus/TCP connections to service the
stations attached to it. Therefore, it allows the same IP port to be used to listen
for incoming connections from multiple dataloggers. The device has a Routing
tab that can be used to specify IP addresses and port numbers to be used for
outgoing connections to specific dataloggers attached to the PakBus TcpServer.
The Routing tab can also be used to cause LoggerNet to maintain a connection
with a range of dataloggers, once an incoming connection has been established.

An Image Files tab has been added to the Setup Screen for the CR1000,
CR3000, and CR800 Series dataloggers. This tab provides an easy way to
retrieve image files from the datalogger on a specified interval. (Note this tab
is renamed File Retrieval in LoggerNet 4.1.)

A Notes tab has been added to all devices to allow the user to keep notes about
the device for future reference. This is purely for the user’s convenience. (The
information in a datalogger’s Notes tab is displayed in the Connect Screen,
when that datalogger is selected.)

A new File Output Format option, CSIXML, has been added. When this option
is selected, data is stored in XML format with Campbell Scientific defined
elements and attributes.

Individual devices and/or device branches of the Network Map can be copied
and pasted into the network.

Various other settings have been added including BMP1 Station ID, BMP1
Low Level Delay, PakBus Verify Interval, TCP Password, Enable Automatic
Hole Collection, Stay on Collect Schedule, and Collect At Most. See Section
4.2.4, Device Settings, or LoggerNet’s online help for information about these
settings and what devices they apply to.
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Connect Screen

Status Monitor

Task Master

The Connect Screen has been reorganized with most of the buttons now
residing on a toolbar at the top of the window.

A Table Monitor has been added in the middle of the window that can be used
to monitor the values for one entire table.

A Notes field has been added that displays the information from the Setup
Screen’s Notes tab of the selected datalogger.

A connection made in the Connect Screen is now subject to the Maximum
Time On-Line configured in the Setup Screen. (See the Device Settings help in
Section 4, Setting up Datalogger Networks, for information on how the
Maximum Time On-Line setting will affect a connection made using
LoggerNet Admin or LoggerNet Remote 4.0 to connect to a remote server
running an older version of LoggerNet.)

The Pause Data Displays option has been moved to the Edit menu. (In previous
versions it was available as a check box on the Connect Screen.)

The Update Interval for data displays has been moved from the Options dialog
to the display’s main window.

New options added to the data displays include an Auto Format option (rather
than specifying the number of decimal places to display), the ability to format
the timestamp for numeric displays, and the ability to specify what will happen
when a NAN is encountered in a graph.

The configuration of the data displays can now be saved.

A new File Format option, CSIXML, has been added to Custom Collection.
When this option is selected, data is stored in XML format with Campbell
Scientific defined elements and attributes. For Custom Collection, you also
now have the option of whether or not to include timestamps and/or record
numbers.

Two new statistics are now available to be monitored: Link Time Remaining
(the time remaining, in milliseconds, until Maximum Time On-Line is reached
and the device is automatically disconnected) and RFTD Blacklisted (indicates
that a station has been blacklisted by an RF Base because of a failed
communication attempt).

A new event type, After File Closed, has been added to the Task Master. Using
this event type, a task will be executed anytime a data file being written to is
closed.

Along with the above event type, FTP and SFTP capabilities have been added
which allow the just closed file to be transferred to a designated FTP server.
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Short Cut

CRBasic Editor

Support has been added to Short Cut for the CR9000X datalogger, the ET107
Evapotranspiration Monitoring Station, and the AVW200 Two-Channel
Vibrating Wire Spectrum Analyzer.

New sensor files have been added for the CMP3 Pyranometer, the IRR-P
Precision Infrared Temperature Sensor, the JC Ultrasonic Depth Sensor, the
CNR2 Net Radiometer, the CS106 Barometric Pressure Sensor, the OBS-3+
Turbidity Sensor, the 03002 Wind Speed and Direction Sensor, the 105E
(chromel-constantan) Thermocouple, the WindSonicl (RS-232) Two-
Dimensional Ultrasonic Wind Sensor, the WindSonic4 (SDI-12) Two-
Dimensional Ultrasonic Wind Sensor, the HMP155 Temperature and Relative
Humidity Sensor, the SR50A Sonic Ranging Sensor (SDI-12 Output), the
CS450/455 Pressure Transducer, a Vibrating Wire Sensor (for generic
vibrating wire sensors and the AVW200), and a saturation vapor pressure
calculation

An Advanced tab has been added to the Finish screen for CRBasic dataloggers,
which allows the user to view the CRBasic code and launch the CRBasic
Editor.

There is now an option to send the program to the datalogger from the Results
tab on the Finish screen.

The user now has the ability to create custom sensor files using existing sensor
files as templates.

The user can now manually set advanced outputs to high or low resolution.

The Add Device button has been removed. Peripheral devices are now listed in
and selected directly from the Available Sensors and Devices tree.

The CRBasic Editor now gives you the option to Save and Encrypt a file.
Encrypted files can be compiled in the datalogger but cannot be read by a user.

Dim variables can now be declared within a subroutine or function and are
local to that subroutine or function. The same variable name can be used within
other subroutines or functions or as a global variable without conflict. The F9
and F10 pop-up pick list will include the local variables for a specific
subroutine or function if the cursor is within that subroutine or function.

F11 can now be used to bring up a pop-up pick list that contains all user-
defined functions found in the program.

A new button has been added to the toolbar (blue arrow) which takes the cursor
to user-defined functions and subroutines.

A new shortcut, CTRL-Y, has been added that will delete the current line.

Several options have been added to the Editor Preferences dialog box
including:

XXi



Preface — What's New in LoggerNet 4?

RTMC

Variable Name Matching — When enabled variable names will be
capitalized based on how they are declared in the program, regardless of
how the user may have typed them.

Create .TDF File at Compile — The user can then associate a .TDF file
with a datalogger. This can be useful if communication is taking place
over a slow or unreliable communication link where the attempt to receive
table definitions back from the datalogger fails.

Clear Undo/Redo List on File Save — Clears the change tracking in the
program when the file is saved. Otherwise change tracking is kept until
the file is closed.

Syntax Highlighting for Variables and Local Variables — Variables and
Local Variables can now be given their own syntax highlighting to make
them easier to identify.

You can now drag and drop a file onto the CRBasic Editor workspace to open
the file. Also, multiple files can be selected from the File | Open dialog box.
All selected files will be opened.

Support has been added for custom voice files for the VoiceSpeak instruction.
When inserting a VoiceSpeak instruction, the user then has the option of
choosing words from the standard Voice.txt file or from a user-created custom
voice file.

The CRBasic Editor now has alternate language support, if a separate
LoggerNet language package has been installed.

Many new functions have been added that may be used when building
expressions in RTMC. These include string functions, time functions, start
option functions, and function with state. The ability to declare aliases for data
values used in expressions has also been added. See Section 5.2.1.4,
Expressions, or the Expressions topic in RTMC’s online help for more
information.

RTMC has a new Layout Toolbar which gives quick access to the Align, Space
Evenly, Make Same Size, Center, and Order menu items from RTMC’s
Component menu.

Graphics Options have been added to the Edit | Preferences menu item that
allow you to choose the maximum number of frames per second, whether
animation is enabled, and whether high quality or high speed is more
important. From this menu item, you can also choose the visual theme for
RTMC. This determines the look and feel of the application (i.e. colors, button
appearance, etc.). These options are available in both RTMC Development and
RTMC Run-Time.

An Edit | Customize menu item has been added which allows you to customize
RTMC’s toolbars and menus. This menu item is available in both RTMC
Development and RTMC Run-Time.

Panning functionality has been added to charts in RTMC Run-Time.
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View Pro

Split

In RTMC Run-Time, all alarms on a screen can be acknowledged by right-
clicking on the screen and then choosing “Acknowledge All On-Screen
Alarms”.

Miscellaneous other changes have been made to the settings for specific
components.

View Pro is included for the first time in LoggerNet 4.0. It maintains the ease
of use of our former data file viewer with greatly enhanced capabilities.

Large files can be loaded more quickly. Scrolling is more responsive for large
files.

View Pro allows you to have multiple data files opened at one time. Multiple
graphs can be created from the same file or from multiple files. There is no
limit to the number of traces per graph. Data can be graphed in a variety of
formats including a Line Graph, X-Y Plot, Histogram, Rainflow Histogram, or
FFT (2D or 3D).

You have the ability to create a Line Graph containing multiple strip charts.
This allows you to simultaneously display data from multiple files (one strip
chart per file) to compare data from multiple stations. The X-axes (timestamps)
of the strip charts can be synchronized to facilitate cross file comparisons.

A Line Graph can use record numbers rather than timestamps on the X-Axis.
This allows you to display data files containing gaps in the timestamps.

From the toolbar of a Line Graph, you can bring up a Statistics box which
shows the average, standard deviation, minimum, and maximum of the
displayed points. From the toolbar you can also add a graph cursor to a Line
Graph. The cursor can be scrolled across the graph and the data values and
timestamp at the current cursor position will be shown.

View Pro has zoom capability to allow you to zoom in on a certain area of a
graph. You can also scroll a graph either from the graph itself or from the
opened data file.

You can print a graph either from a preview screen or directly from the graph
toolbar. The graph can also be saved in a variety of formats (BMP, JPEG,
WMEF, EMF, or PCX).

Binary files (TOB1, TOB2, TOB3) can be opened directly in View Pro.

A Time Offset option has been added. This allows the user to specify a time
offset that will be applied to each item on the Select line that uses the Date or
Edate function to output a date. This may be useful when adjusting for different
time zones.

Split now maintains a log file, splitr.log, each time Splitr is run. The main

purpose of this log file is to enable users running Splitr in command line mode
to identify what happened with each execution of Splitr. If a second instance of
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CardConvert

Troubleshooter

Splitr is started when one is already running, another log file, splitrunning.log,
will be written. This file simply identifies the time that the second instance of
Splitr was started and that Splitr was already running.

A new File Format option, CSIXML, has been added to the Destination File
Options. When this option is selected, data is stored in XML format with
Campbell Scientific defined elements and attributes.

The Troubleshooter now allows the user to customize the possible problems for
which warnings will be given. In addition, you can click on any highlighted
warning to bring up additional information about the warning.

For array-based dataloggers, you now have the option to do a full hardware
reset. You can also now bring up Station Status information for array-based
dataloggers. (Previously this was only available for table-based dataloggers.)

Capability has been added to the Comm Test to report Invalid Datalogger
Security and Invalid LoggerNet Security.

Network Planner

Data Filer

The Network Planner, a graphical application that assists the user in designing
PakBus datalogger networks, is introduced for the first time in LoggerNet 4.0.
The Network Planner allows the development of a model of the PakBus
network, proposes and verifies valid connections between devices, and allows
integration of the model directly into LoggerNet 4.0.

A new File Format option, CSIXML, has been added. When this option is
selected, data is stored in XML format with Campbell Scientific defined
elements and attributes.

You now have the option of whether or not to include timestamps and/or
record numbers in the data file.

RWIS Administrator

RWIS Administrator is a new application that has been added to LoggerNet
which provides support for communication with RWIS (Road Weather
Information Systems) weather stations.

Alternate Language Support

Certain LoggerNet clients can display the user interface component text (for
buttons, dialog boxes, etc.) in a language other than English if a separate
LoggerNet language package has been installed. If a language package is
installed on your machine, you will see the language in the list for the
Languages menu (Options | Languages).

In LoggerNet 4.0, additional applications now have alternate language support.
The applications that now support alternate languages are Setup, Connect,

XXiv



Preface — What's New in LoggerNet 4?

NOTE

Status Monitor, Task Master, Short Cut, CRBasic Editor, View Pro, Card
Convert, TroubleShooter, Network Planner, PakBus Graph, LogTool, the
Device Configuration Utility, Data Export, and the RWIS Administrator.

Available alternate language packages are provided by Campbell
Scientific’s international representatives or on the CSI website.
They are not included in a standard LoggerNet installation.
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Section 1. System Requirements

1.1 Hardware and Software

NOTE

LoggerNet is a collection of 32-bit programs designed to run on Intel-based
computers running Microsoft Windows operating systems. The recommended
minimum computer configuration for running LoggerNet is Windows XP,
Windows Vista, or Windows 7 because they offer the most stable operating
environment.

PROTECT YOUR INVESTMENT. Make a back-up copy of your
LoggerNet software and record your CD key. Campbell Scientific
does not replace lost or damaged software. The CD key will be
required for any future installation of the software.

1.2 Configuration of TCP/IP Service

NOTE

TCP/IP service must be installed and enabled on the computer for LoggerNet
to run. To determine if this service is installed and enabled, access the
Windows Control Panel (Start | Control Panel). From the Control Panel, open
Administrative Tools and choose Services. The list of installed services is
typically displayed in alphabetical order. Review the list for an entry titled
TCP/IP.

The Startup Type for this service should be listed as “Automatic” or “Manual”.
If this service is installed but listed as “Disabled”, right click the service to
bring up a floating menu. Select Properties, and on the General tab, change the
Startup Type to Automatic or Manual. If the service is not installed refer to the
Windows operating system help for installation information. In Windows XP,
the Help & Support Center can be opened by selecting the My Computer icon
on the desktop and pressing F1. Typing in TCP/IP Service in the Search field
will display a link to “Install Simple TCP/IP Services”.

You may need to contact your IT department for complete
information for configuring this service.
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Section 2. Installation, Operation and
Backup Procedures

2.1 CD-ROM Installation

Place the installation disk in your computer’s CD-ROM drive. If autorun is
enabled for the drive, the LoggerNet installation will start automatically. If the
installation does not start automatically, select Start | Run from the Windows’
Start menu. Type D:\Setup.exe (assuming D is your CD-ROM drive letter) in
the Open field. Alternately, use the Browse button to access the CD-ROM
drive and select the Setup.exe file from the disk.

The first screen displayed by the installation is a Welcome screen. Click Next
to proceed to the licensing agreement. After reading the licensing agreement,
select the “I Accept...” option and select Next to proceed to the User
Information screen. At the bottom of the User Information screen is a field for
entering the CD key for the software. The CD key is found on the back of the
CD case in which LoggerNet is shipped. Use the drop-down list box for the
first part of the CD key to select the software being installed: LGRNET
(LoggerNet), LGNADM (LoggerNet Admin), or LGNRMT (LoggerNet
Remote). Note that you must select the correct LoggerNet version for your CD
key or you cannot proceed further in the installation. After entering the CD
key, select Next and continue through the remaining screens, following the on-
screen prompts to complete the installation.

Items are added to your computer’s Start menu under Programs | Campbell
Scientific | LoggerNet that start the Toolbar and some other selected utilities.
At the end of installation you also have the option to add a desktop shortcut to
LoggerNet.

By default, the installation copies the LoggerNet program files to the
C:\Program Files\CampbellSci\LoggerNet directory. Many operating system
configurations will require the user name under which the software is installed
to have administrative privileges to the computer. After the software is
installed, administrative privileges are not required by the user to run the
software.

In addition to placing files in the Program Files directory of your computer, the
installation also creates working directories for the LoggerNet server and the
individual LoggerNet applications under C:\CampbellSci. Section 2.3.1,
LoggerNet Directory Structure and File Descriptions, provides more detail on
the directories that are created.

If you are installing the trial version of LoggerNet, you will have 30 days to
use this fully functional trial version. Each time you run LoggerNet, you will
be advised as to how many days are remaining on your trial version. At the end
of the 30 days, the trial version of LoggerNet will no longer function.

If you choose to purchase LoggerNet, you will need to run the install program

on the LoggerNet CD and input the CD Key from the back of your CD case.
This can be done either before or after the 30-day trial period has expired.
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Note that the trial version will install some applications in the C:\Program
Files\Campbellsci\Demo directory. When the purchased version of LoggerNet
is installed, these applications will each be installed in their own directory
under C:\Program Files\Campbellsci. The versions in the Demo directory will
no longer be used. Therefore, to avoid having these unused versions remain on
your computer, you may wish to uninstall the trial version before installing the
purchased version of LoggerNet.

2.2 Upgrade Notes

If you have any version of LoggerNet 3 installed on your computer, when you
run the installation the existing version will be updated with the new files. If
you have any version of LoggerNet 2 installed, you can choose to upgrade that
installation, or install LoggerNet 4.x separately while leaving the previous
version intact.

When you upgrade an existing installation, LoggerNet will continue to use the
network map, data collection schedules, data file locations, etc., of the existing
installation. Essentially, you will be able to “pick up where you left off” the
last time you used LoggerNet.

LoggerNet 4.x can readily use the network map from LoggerNet 2.x or 3.x.
However, network maps are not backwards compatible. If you upgrade your
existing version, once LoggerNet 4.x is opened, the network map will no
longer be compatible with LoggerNet 2.x or 3.x. For this reason the upgrade
installation will automatically make a copy of the
<WorkingDirectory>\LoggerNet\sys directory and all of its contents. The copy
will reside in <WorkingDirectory>\LoggerNet\
NetworkMapBackup\<version>\sys. If it then becomes necessary to revert
back to a previous version of LoggerNet, you will need to remove the
<WorkingDirectory>\LoggerNet\sys directory and replace it with the
<WorkingDirectory>\LoggerNet\NetworkMapBackup\<version>\sys directory.

If it does become necessary to revert back to an older version of LoggerNet,
you must first uninstall LoggerNet 4.x and follow all prompts given while
uninstalling, including rebooting your computer. You can then install the
previous version of LoggerNet. Note that you cannot expect a backup made in
LoggerNet 4.x to restore properly in an older version of LoggerNet. Also, as
noted above, network maps are not backwards compatible. Trying to use a 4.x
network map in an older version of LoggerNet may corrupt the network map
such that it can no longer be used in LoggerNet 4.x.

2.3 LoggerNet Operations and Backup Procedures

This section describes some of the concepts and procedures recommended for
routine operation and security of the LoggerNet software. If software and
computer systems were perfect this section would not be necessary. However,
since this software is required to run with predictable results in the real world
on real computers, the following guidelines and procedures will be helpful in
minimizing possible problems that may occur.
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2.3.1 LoggerNet Directory Structure and File Descriptions
2.3.1.1 Program Directory

As described in the installation procedures, all of the files for program
execution are stored in the C:\Program Files\Campbellsci\LoggerNet directory.
This includes the executables, DLLs, and most of the application help files.
This directory does not need to be included in back up efforts. LoggerNet and
its applications rely on registry entries to run correctly; therefore, any
restoration of the program should be done by reinstalling the software from the
original CD.

2.3.1.2 Working Directories

In this version of LoggerNet, each major application keeps its own working
directory. The working directory holds the user files created by the
application, as well as configuration and initialization (*.INI) files. Because of
this working directory scheme (implemented in version 3.0), when you use File
| Open in Edlog, CRBasic Editor, Split, etc., you may find yourself in an
unfamiliar directory and may have to navigate to a different directory to find
existing data files, datalogger programs, etc.

This scheme was implemented because we use the underlying tools and many
of the applications (the server itself, library files, datalogger program editors,
etc.) in a number of different products. By providing a common working
directory for each major application, we hope to make it easier to keep track of
files and information as you move from one product to another.

The following figure shows the typical working directories for LoggerNet if
the default options were selected during installation.
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By default, the files that you create in each of the applications will be stored in
their respective folders in the working directory. You can override that default
and store the files in a different location. Each application “remembers” the
last directory in which a file was saved and will default to that directory until a
different directory is selected.

Note that most all applications have one or more subdirectories in which
configuration files are saved.

Lib directory — The Lib directory is a library directory for several of the
LoggerNet applications. The Compilers folder holds all of the compilers for
the CRBasic Editor, except for the CR200 compilers, which are stored in the
CR200Compilers directory. The CRBasicDefFiles folder holds the definition
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files and help files for all dataloggers supported by the CRBasic Editor. The
definition files are the files which provide the unique instructions and
parameters for each datalogger. The RTMCMediaLib directory contains all of
the media files that can be used by RTMC to provide graphics and sound for
your RTMC projects. Any custom graphics or sounds that you create and wish
to use in your project should be stored in one of these directories.

DevConfig and DevConfigLib directories — These directories contain the
files for each datalogger that will be used by the Device Configuration Utility.

LoggerNet directory — The ASCII data files that are saved to disk as a result
of data collection from the dataloggers are stored to the LoggerNet directory
with a *.dat extension. The Logs directory holds the logs that are created when
communication takes place between the LoggerNet server and client
applications, and the LoggerNet server and the dataloggers. These logs are
used to help troubleshoot communication problems.

The Sys directory holds the network map description (CsiLgrNet.xml) and the
binary data cache. (The data cache is a repository for the data which is
collected from the dataloggers by the LoggerNet server, and which each client
application accesses when processing that data. In the example above, folders
20, 28, and 33 represent the data caches for different dataloggers. See
Appendix D, Software Organization, for additional information.)

2.3.2 Backing up the Network Map and Data Files

As with any computer system that contains important information, the data
stored in the LoggerNet working directory should be backed up to a secure
archive on a regular basis. This is a prudent measure in case the hard disk
crashes or the computer suffers some other hardware failure that prevents
access to the stored data on the disk.

The maximum interval for backing up data files depends primarily on the
amount of data maintained in the datalogger memory. The datalogger’s final
storage is configured as ring memory that will overwrite itself once the storage
area or table is full. If the data is backed up more often than the oldest records
in the datalogger are overwritten, a complete data record can still be maintained
by restoring the data from the backup and then re-collecting the newest records
from the datalogger.

2.3.2.1 Performing a Manual Backup

LoggerNet provides a simple way to back up the network map, the LoggerNet
data cache, and user created files such as program files (CSI, DLD, or CR¥*),
Split report files (PAR), or ASCII data files (DAT). From the Setup Screen’s
menu, choose Network | Manual Backup. This opens the Backup wizard that
steps you through the process of creating the backup file.

You can choose to back up only the network map, or to back up the network
map and data cache. The network map will restore all settings and data
collection pointers for the dataloggers and other devices in the network. The
data cache is the binary database which contains the collected data from the
datalogger. Other files can be added as well.
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The backup file is named LoggerNet.bkp and is stored in the
C:\CampbellSci\LoggerNet directory (if you installed LoggerNet using the
default directory structure). You can, however, provide a different file name if
desired.

2.3.2.2 Performing Scheduled Backups

LoggerNet also provides a simple way of backing up your network on a
specified interval. From the Setup Screen’s menu, choose Network | Scheduled
Backup. When this menu item is chosen, the subsequent dialog box allows you
to specify the backup base date and time, the backup interval, any files to be
backed up in addition to the network map, whether the backup includes the
LoggerNet cache, the name of the backup file, and the number of backup files
that will be kept before the oldest is overwritten

2.3.2.3 Performing Backups from the Task Master

A backup can be performed automatically by setting up a task in LoggerNet’s
Task Master. This can be useful to perform a backup every time a certain
event type occurs. It may also be used to perform a scheduled backup, but that
function is performed more easily from the Setup Screen’s Scheduled Backup
function as described above.

The files included in the backup will be based on a saved backup configuration
file. To save a backup configuration, choose Network | Manual Backup from
the Setup Screen’s menu. Proceed through the Backup wizard. At the last step,
choose Save Configuration For Later. The configuration will be saved to
C:\Campbellsci\LoggerNet\Backup.Configuration.

To set up the task, open the Task Master and add a task. For an “Add After”
task, choose the event type that will trigger the backup. For a scheduled task,
enter the interval on which you want the backup to be performed. Press the
Configure Task button and enable the Execute File check box. In the File
Name field, type (or browse for) the file LNBackup.exe. Make sure to include
the path (if LoggerNet was installed with the default directory structure, this
will be C:\Program Files\CampbellSci\LoggerNet\LNBackup.exe). Once the
changes have been applied, the backup will be performed based on the defined
event or schedule.

To create a unique filename based on date and time each time the task is run,
enter —AppendTime in the Command Line options field.

If you are running LoggerNet Admin and have security enabled, the command
line options must also include the username and password as shown below:

-username="username” —password="password”

If you have used a LoggerNet command line argument (see Section 3.2.1.4,
Command Line Arguments) to change LoggerNet’s default port number, the
command line options must also include the server address and port number as

shown below:

-server=server_address:port (e.g. LocalHost:6700 or 192.168.7.123:6700)
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2.3.2.4 Restoring the Network from a Backup File

To restore a network from a backup file, choose Network | Restore Network.
Select the *.bkp file that contains the network configuration you want to
restore. Note that this process DOES NOT append to the existing network —
the existing network will be overwritten when the restore is performed.

2.3.3 Loss of Computer Power

The LoggerNet communications server writes to several files in the \SYS
directory during normal operations. The most critical files are the data cache
table files and the network configuration files. The data cache files contain all
of the data that has been collected from the dataloggers by the LoggerNet
server. These files are kept open (or active) as long as data is being stored to
the file.

The configuration files contain information about each device in the datalogger
network, including collection schedules, device settings, and other parameters.
These files are written to frequently to make sure that they reflect the current
state and configuration of each device. The configuration files are only opened
as needed.
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If computer system power is lost while the LoggerNet server is writing data to
the active files, the files can become corrupted, making the files inaccessible to
the server.

While loss of power won’t always cause a file problem, having files backed up
as described above will allow you to recover if a problem occurs. If a file does
get corrupted, all of the server’s working files need to be restored from backup
to maintain the synchronization in the server state.

2.3.4 Program Crashes

If the communication server crashes, there is a possibility that files can be
corrupted (note, however, that corruption is much less likely with a program
crash than during a power loss, since the computer operating system remains in
control and can close the files left open by the failed program). If, after a
program crash, the server does not run properly, you may need to restore the
data from backup.

If you have problems restarting the LoggerNet server after a program crash or
it crashes as soon as it starts, make sure that the LoggerNet server has not left a
process running. You can check this by going to the Windows Task Manager
and selecting the Process tab. In the list of processes look for the Toolbar or
one of the client applications. If one of these processes exists but the Toolbar
is not running, select this process and click “End Process”; you will be asked to
confirm the end process.

2.4 Installing/Running LoggerNet as a Service
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If you have LoggerNet Admin, you can install and run LoggerNet as a service.
The advantage of running a software application as a service is that the
software will run even when no user is logged in to the computer system. Some
users may desire to run LoggerNet as a service, so that in the event of a loss of
computer system power LoggerNet will resume data collection and scheduled
task activities when power is restored to the computer and it “boots up”.

LoggerNet Admin includes LoggerNet Service Manager, which is used to
install and control LoggerNet when running as a service. The LoggerNet
Service Manager is opened from the Windows Start menu (Start | Programs |
Campbell Scientific | LoggerNet | LoggerNet Service Manager). The
LoggerNet Service Status box at the top of the LoggerNet Service Manager
window indicates whether or not LoggerNet is installed as a service and
whether or not the service is running. When you first open the LoggerNet
Service Manager, if LoggerNet has not been installed as a service you will
need to select the Install button. Note that LoggerNet must be closed to install
it as a service. If it is opened, you will be prompted to close it before you can
continue.

Once LoggerNet is installed as a service, you can use LoggerNet Service
Manager to Start the service (or Stop it if it is enabled). The LoggerNet service
can be uninstalled by selecting the Uninstall button.

One caveat to running LoggerNet as a service is if LoggerNet uses system
resources (such as a COM port that is continuously open waiting for datalogger
call-back attempts) these resources will be unavailable to other applications
until the service is stopped.



Section 2. Installation, Operation and Backup Procedures

Note that when running LoggerNet as a service, tasks being run by the Task
Master cannot interact with the desktop. Therefore, any tasks set up in the
Task Master should not require any user interaction.

If LoggerNet is installed as a service, the service must be running for
LoggerNet to run (either automatically or manually). You will be prompted to
start the service if you try to launch LoggerNet manually when the service is
installed but not running.

The first time LoggerNet is installed as a service, a LoggerNet user account is
created. The LoggerNet service is run under this LoggerNet user account. This
allows the LoggerNet Service to always run in the same environment with
known user rights. You will be asked to enter and confirm a password for the
LoggerNet user account. The password you enter can later be used to log in to
the computer as the LoggerNet user. The password can be changed by pressing
the Options button and then pressing Change Password.

NOTE If the machine has a preexisting LoggerNet user account created
from LoggerNet 3.4, it will be necessary to stop, uninstall the
service, then reinstall the service in order to setup the password.

NOTE The LoggerNet user account will not show up in your list of users
when logging on to your computer. It can be viewed from the
Windows Control Panel. (In Windows 7, for example, from the
Control Panel, click User Accounts | Manage User Accounts |
Advanced tab | Advanced button, and then select Users from the
list of Local Users and Groups.) Although it is not available in the
drop-down list when logging on to your computer, you can
manually enter the user name (LoggerNet), enter the password,
and then select your local machine. (In Windows 7, the local
machine name 1is entered with the wuser name, i.e.,
machine_name\LoggerNet.)

2.41 Issues with Running LoggerNet as a Service

By default, the LoggerNet service is run under the LoggerNet user account.
This may cause some issues with write access and network drives. The issues,
along with their solutions, are described below:

2.4.1.1 Write Access

The LoggerNet user has write access only to the CampbellSci directories.
Therefore, if a task requires something to be written or done in a different
directory or on the desktop, the LoggerNet user does not have sufficient access
and the process will end in an error. This can be solved by giving the
LoggerNet user write access to the necessary directories.



Section 2. Installation, Operation and Backup Procedures

Giving the LoggerNet user write access

This is the process for giving the LoggerNet user write access to a designated
directory in Windows XP. The process in other operating systems is similar.

e Right-click on the directory in Windows Explorer and choose
Properties.

¢  Go to the Security tab of the Properties dialog box and select Add. This
will open the Select Users, Computers, or Groups dialog box.

e  From the Select Users, Computers, or Groups dialog box press the
Locations button. This will open the Locations dialog box.

e In the Locations dialog box, select the computer name and press OK.

e From the Select Users, Computers, or Groups dialog box press the
Advanced button. Then press the Find Now button. Select LoggerNet in
the list of names that appears at the bottom of the dialog box and press
OK. Note that <COMPUTER-NAME>/LoggerNet has been added to the
Object Names on the Select Users, Computers, or Groups dialog box.
Press the OK button to close the Select Users, Computers, or Groups
dialog box.

e The LoggerNet user should now be highlighted on the Properties dialog
box. Select the Full Control Allow check box to give LoggerNet full
permissions for the directory. Press the Apply button to apply the changes.
Press OK to close the dialog box.

e The LoggerNet user should now have full access to the designated
directory.

2.4.1.2 Network Drives

Network drive mappings are associated with individual user accounts.
Therefore, they cannot be used when running LoggerNet as a service. To use
network drives when running LoggerNet as a service, you must use the full
UNC path (e.g., \\computer name\directory\filename). Note that the ability to
write to the network drives will be governed by Windows security. It will be
necessary to configure the LoggerNet service to run under an account that has
network privileges. This requires changes to the properties of the LoggerNet
service in Windows. Contact your network administrator for assistance.

2.5 Special Note on Windows XP Service Pack 2
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With Service Pack 2, Microsoft has automatically enabled a firewall
application on each individual PC. This was done to protect PCs from invasion
by outside, unauthorized programs that may try to connect via a socket using
TCP/IP.

Remember, however, that LoggerNet is a client-server application that uses
TCP/IP as the link between clients and the server. This means that windows
such as Setup, Connect, Status Monitor, RTMC, etc., get their access to devices
and data only through the LoggerNet server. While, in the basic LoggerNet
installation most of these clients typically access the server on the same PC
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(which will already be “behind” the PC’s local firewall), the server is capable
of distributing the same information to similar clients connected via TCP/IP
from anywhere in the world, revealing the true power of the client-server
design. If, for example, you want others to use RTMC or Data Filer to get data
from your LoggerNet PC, you can enable this remote connection by selecting
the Allow Remote Connections check box on the dialog box opened from
LoggerNet’s Tools | Options menu item. This causes the server to open a
socket on a specific port (default is port 6789) to listen for requests for data
from its clients. This is usually quite safe since: 1) no other application should
be trying to use this port, and 2) the server will only respond to LoggerNet-
specific messages on this port (it will not run viruses or other unauthorized bits
of code). If you allow remote connections, however, the firewall in Windows
XP SP2 will put up a window telling you that it has blocked “Toolbar” and
asking if you wish to unblock Toolbar from Campbell Scientific. At this point,
if you click “Unblock”, Windows XP will make an exception for LoggerNet
and you should not have to unblock it each time you start it. You can reverse
this decision by opening the Windows Control Panel, selecting Windows
Firewall, and deleting Toolbar from the list of exceptions.

2-1
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3.1 What is LoggerNet?

LoggerNet is a software application that enables users to set up, configure, and
retrieve data from a network of Campbell Scientific dataloggers and share this
data over an Ethernet communications network. This software application is
designed to run under Windows XP, Windows Vista, and Windows 7.

LoggerNet software supports communication and data collection for Edlog
dataloggers including the CR500, CR510, CR10, CR10X, 21X, CR23X, and
CR7 in any of their mixed-array, table data, or PakBus operating systems, and
the CRBasic dataloggers including the CR200 Series, CR1000, CR3000,
CR800 Series, CR5000, CR9000, and CR9000X.

The LoggerNet software is written using advanced “client-server” architecture.
The server software engine runs in the background handling all of the
datalogger communications. The server also takes care of storing the data and
providing information to manage the datalogger network. In turn, the client
applications connect to the server to access the information collected from the
dataloggers.

One significant benefit of the software design is that some of the client
applications (RTMC, for instance) can be run on any computer that connects to
the main computer by a TCP/IP network connection. Some examples of these
networks are Local Area Network (LAN), Wide Area Network (WAN), or the
Internet. If you have LoggerNet Admin or LoggerNet Remote, any of the
client applications can log on to a remote LoggerNet server. Another benefit is
the efficiency that is gained, since several client applications can
simultaneously request and receive information from the software server.

LoggerNet is an ideal solution for users wanting a reliable data collection
system that is also flexible enough to meet a variety of needs.

3.1.1 What Next?

The ultimate goal with most datalogging applications is to retrieve data to a
computer for further analysis and manipulation. Now that you have installed
LoggerNet on your computer, how do you reach that goal?

The first step is to set up a communication link between your computer and the
datalogger station. This step may also include the configuration of peripheral
communication devices. Next you’ll need to develop a program for the
datalogger, and then send the program to the datalogger and ensure that
measurement results are viable. Once the datalogger has been storing data for
a period of time, you will want to collect that data and store it to a file on your
computer for further analysis.

LoggerNet provides the tools to accomplish these steps, as well as tools to
resolve problems along the way if they should arise. The remainder of this
section briefly reviews the steps and the various tools that can be used to
accomplish them. More detailed information is provided in the subsequent
sections of this manual.

3-1
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3.2 Overview of Major LoggerNet Functions and
Associated Software Applications

3.2.1 The Heart of it All — LoggerNet Toolbar

The LoggerNet Toolbar has several functions. The most important is starting
the server that handles all communications with the dataloggers in the network.
As long as the Toolbar is running, either visible or minimized, the server is
working and able to communicate with the dataloggers. Shutting down the
Toolbar also shuts down the server and suspends all communications with the
dataloggers in the network.

When you run LoggerNet from the Window’s Program menu or from a desktop
shortcut, you are launching the LoggerNet Toolbar. Some options on the
Toolbar launch applications that connect to the server and allow you to set up
the network or view the collected data. Other options launch stand-alone
applications to perform other functions, such as program editing. As you hover
over a category in the list on the left side of the toolbar, applications related to
that category will be shown on the right. Selecting an application in the right-
hand list will launch the application.

LoggerNet’s client-server design allows client applications to be run on the
same computer as LoggerNet, or on remote computers running LoggerNetData,
LoggerNet Admin, or LoggerNet Remote. Note that the LoggerNet Toolbar
must be up and running (or LoggerNet must be running as a service) and
Remote Connections must be enabled for remote computers to access a
LoggerNet server. For additional information on Remote Connections, refer to
Section 12.1, Allowing Remote Connections to the LoggerNet Server.

3.2.1.1 Toolbar Views

When first opened, LoggerNet displays a full view of the Toolbar.

Main

Program

Data
Tools
Utilities
Favorites

CAMPBELL SCIENTIFIC, ING.

If you prefer a smaller version of the toolbar, you can select Favorites View
from the View menu. This will switch to a small view of the toolbar containing
only icons for applications in the Favorites category. (For additional
information on the Favorites category, refer to the following section.)
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By default, the LoggerNet menus are not shown on the toolbar. Press the arrow
button in the upper right corner to view the LoggerNet menus as shown below.
The arrow button will change direction and can then be used to hide the menus.

¥ LoggerNet 4.0

File  Wiew Tools Launch  Help

Main

Program

Data
Tools
Utilities

Favorites

3.2.1.2 Favorites Category

The Favorites category can be configured to display as many or as few
applications as desired by selecting the Tools | Options menu item and then
using the Favorites tab.

LoggerNet Options E|

i General | Favarites |

Available Applications Favorites

-em
E- - Setup

Connect

u Status Monitor

Setup

Conneck

Status Monitor

Troubleshooter

oo
AEoe>0NR

Task Master Shart Cut
CRBasic Editar
RTMC Development

Wiew Pro

4
o
o
i

The Available Applications column shows all applications that are available in
LoggerNet. (Press the + sign next to a category to show the applications in that
category.) An application can be added to the Favorites category by selecting it
in the Available Applications column and pressing the right arrow key. An
application can be removed from the Favorites category by selecting it in the
Favorites column and pressing the left arrow key.

The applications will appear on the Toolbar’s Favorites category in the same
order as they appear in the Favorites column. The up and down arrow keys can
be used to rearrange the order of applications in the Favorites column. To move



Section 3. Introduction

an application up in the Favorites column, select the application and press the
up arrow until the application is in the desired location. Use the down arrow
key in a similar manner to move the application down in the Favorites column.

3.2.1.3 Toolbar Menus

The following options are available from LoggerNet’s menu:
File Menu

Exit — Closes the LoggerNet application.

View Menu

Full View — This option is only available when in Favorites View and brings
up the full view of the Toolbar.

Favorites View — This option is only available when in Full View. It switches
from a full view of the Toolbar to a smaller view which shows icons for only
the Favorites category.

Hide Main Menu — Hides LoggerNet’s main menu. The main menu can be
displayed again by pressing the arrow key in the upper right-hand corner of the
Toolbar.

Tools Menu

Options — This option bring up the LoggerNet Options dialog box. From this
dialog box you can specify various options such as whether the toolbar always
stays on top, the behavior of the system tray icon, language, whether remote
connections are allowed, and whether IPv6 connections are allowed. You are
also able to specify which applications are included in the Favorites category.

Launch Menu
Provides a drop-down list of all the categories on the LoggerNet toolbar.
Hovering over a category will display a list of applications related to that

category. When an application is selected from this list, it will be started.

Help Menu

LoggerNet Help — Opens the LoggerNet on-line help file.

Check for Updates — Opens Campbell Scientific’s website to check for updates
to LoggerNet.

Give Feedback on LoggerNet — Opens a form on our website which allows you
to provide feedback on LoggerNet to Campbell Scientific.

About LoggerNet — Displays version and copyright information for LoggerNet.

3.2.1.4 Command Line Arguments

Command line arguments allow you to change LoggerNet’s default behavior
when it is started from a shortcut.
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NOTE

NOTE

Currently, there are three command line arguments:

/WorkDir Sets the working directory to something other than the default.
Usage:

“C:\Program Files\CampbellSci\LoggerNet\ToolBar.exe”
/WorkDir=C:\CampbellSci\test

where “C:\Program Files\CampbellSci\LoggerNet\ToolBar.exe”
is the directory and filename for the LoggerNet Toolbar (which
essentially is the LoggerNet server) and C:\CampbellSci\test is the
working directory to be used.
™M Launches LoggerNet in a minimized state. Usage:
“C:\Program Files\CampbellSci\LoggerNet\ToolBar.exe” /m
/MTPPORT=XXXXX Causes the server to use port XXXXX for TCP/IP
communications with clients. Handy if some other software is

using the default port of 6789. Usage:

“C:\Program Files\CampbellSci\LoggerNet\ToolBar.exe” /ipport=12345

If you are running LoggerNet Admin, which requires that you log
in to a particular sever with each client, you must specify this
alternate port number when entering the server address in the login
window (e.g., LocalHost:6700 or 192.168.7.123:6700).

If LoggerNet is being run as a service (available in LoggerNet
Admin), you use LoggerNet Service Manager to specify an
alternate working directory or IP port.

3.2.1.5 Alternate Language Support

NOTE

Certain LoggerNet clients can display the user interface component text (for
buttons, dialog boxes, etc.) in a language other than English if a separate
LoggerNet language package has been installed. If a language package is
installed on your machine, you will see the language in the list at Tools |
Options | Languages. When a new language is chosen, the Toolbar will
immediately reflect the change. Opened clients will not reflect the change until
they are closed and reopened.

Applications that support alternate languages are Setup, Connect, Status
Monitor, Task Master, Short Cut, CRBasic Editor, View Pro, CardConvert,
TroubleShooter, Network Planner, PakBus Graph, LogTool, the Device
Configuration Utility, Data Export, and the RWIS Administrator.

Available alternate language packages are provided by Campbell
Scientific’s international representatives or on the CSI website.
They are not included in a standard LoggerNet installation.

3-5
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3.2.2 LoggerNet Admin/LoggerNet Remote

LoggerNet Admin and LoggerNet Remote add functionality to aid in the
management of networks. One of these additions is the ability to access a
LoggerNet server from a remote computer. To do this, you need to “log in” to
the remote server. All of the standard LoggerNet clients that are capable of
accessing remote servers (such as Setup, Connect, or Status) include a Select
Server dialog box under the application’s File menu. This allows the user to
specify the TCP/IP address, as well as a user name and password if security is
enabled, for the remote server.

LoggerNet Admin and LoggerNet Remote also have the ability to launch more
than one of the same client screens. In LoggerNet, you can open only one client
window at a time. In LoggerNet Admin/LoggerNet Remote, if Launch Multiple
Clients is selected on the Toolbar’s Option menu, you can open two or more of
the same window. For instance, you can open one Connect Screen and connect
to datalogger A, and open a second Connect Screen and connect to datalogger
B.

3.2.3 Setting Up Datalogger Communication Networks

Network setup tools allow you to define and configure the dataloggers in the
network, how they are connected to the computer, and what data should be
collected.

The most basic tool in setting up your network is the Setup Screen. The Setup
Screen can be used in either an EZ View or a Standard View. (For simplicity,
in this manual, references to the Setup Screen that do not specify EZ View or
Standard View, will refer to the Standard View of the Setup Screen.)

The EZ View of the Setup Screen uses the EZSetup Wizard which provides a
simple step-by-step sequence of screens, with on-screen help and many pre-set
values that make it easy to add a new datalogger and communications devices
to your LoggerNet network. You start with the type of datalogger you wish to
add, and then enter the settings for the communications devices used to reach
it, ending with a communications test and an opportunity to set the clock, send
a program, and set up an automatic data collection schedule.

The Standard View of the Setup Screen accomplishes the same tasks, but
allows you a bit more control when setting up your network, and allows for
more complex network configurations.

The Device Configuration Utility, or DevConfig, uses a direct serial port or IP
connection to set the settings in a device (such as the PakBus address or routing
information for a datalogger, or RF400 radio information) so that LoggerNet
can communicate with it. It can also be used to send a new operating system to
devices that accept a downloadable OS. DevConfig supports all CSI
dataloggers, as well as configurable communication devices such as RF400
radios, MD485s, and NL100s.

The Network Planner is a graphical application that assists the user in
designing a datalogger network. The user interacts with a drawing canvas on
which he places his stations and adds peripheral devices to those stations. He
then creates links between stations and specifies the nature of those links.
Finally, he specifies the activities that will take place between various devices
within the network. As the user does these things, the Network Planner
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automatically specifies many individual device settings such as PakBus
address, neighbor lists, verify intervals, network parameters, etc. The Network
Planner also provides an interface to allow the user to actually configure the
dataloggers and peripheral devices in his network as well as the LoggerNet
server.

LoggerNet also ships with a command line scripting tool, CoraScript, which
can be used to configure the datalogger network from a command prompt.

LoggerNet’s Scheduled Backup, Manual Backup, and Restore Network tools
are useful for backing up the entire datalogger network (refer to Section 2.3.2,
Back up the Network Map and Data Files).

3.2.4 Real Time Tools

LoggerNet’s real-time tools are used to connect to a datalogger, set the clock
and send a program to the datalogger, and view the data being collected from
the datalogger by the LoggerNet server. These tools include the Connect
Screen and RTMC.

The Connect Screen is used primarily for initializing or checking operation of a
datalogger and manually collecting data. This screen provides near real-time
communication with a datalogger. Ultilities are available for sending programs
to or retrieving programs from a datalogger, checking or setting a datalogger
clock, and getting status information from the datalogger. There are windows
for displaying data either graphically or in numeric format, as well as setting
input locations, ports, and flags. You can also manually retrieve data in
various formats, and communicate with a datalogger in terminal emulation
mode.

RTMC is used to for real-time data displays of the data collected by the
LoggerNet server. You can create customized graphic displays that include
graphs, tables, dials, alarms, digital values and other graphic elements. These
displays automatically update when LoggerNet collects new data. Graphical
elements are also available for toggling ports or flags, or setting variables (or
input locations) in a datalogger. The displays created in RTMC can be
distributed to other users who have licenses to run RTMC Run-time software
(purchased separately). This allows a remote computer, accessible via TCP/IP,
to connect to the LoggerNet server and display the real-time data.

3.2.5 Network Status and Problem Solving

Since communications invariably fail at some point, LoggerNet includes
several tools to pinpoint where the problem lies.

The Status Monitor is used to monitor the health of datalogger network
communications. The integrity of the communications link can be verified
quickly from the color of the status icon for each device. A Communications
History graphic shows the success of communications over the last 24 hours.
Columns can be set up to display detailed statistics on communications quality
and data collection. For troubleshooting purposes, The LogTool application is
available to view operational log messages for the server as well as the low-
level communication between the datalogger and the server. A Comm Test
window can also be launched from the Status Monitor.
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Troubleshooter is used to identify possible problems disrupting
communications or data collection. You can narrow the display to show only
the dataloggers in the network, or expand it to view the entire network.
Problems are highlighted in different colors to indicate levels of severity. You
can click on a potential problem to bring up a menu that allows you to go to the
Setup Screen or Status Monitor to fix the problem, bring up help on the
problem, or in some cases fix the problem directly. Finding a problem, you
can launch a separate Communications Test utility or open the server logs.

PakBus Graph provides a graphical display of a PakBus network, and quick
access to the PakBus settings in LoggerNet and other PakBus devices. PakBus
is a packet-switched protocol developed by Campbell Scientific that facilitates
communications between PakBus-capable devices, including dataloggers, some
communications peripherals (NL100s, RF400s, etc.), and LoggerNet itself.
Among the advantages of PakBus are: more robust communications due to
packet-based communications, multi-threading of communications (e.g., you
can use a keyboard/display at the same time as a PC is collecting data via
telecommunications; or two PCs can request data from a datalogger at the same
time), peer-to-peer communications (PakBus dataloggers can send to or request
data from other PakBus dataloggers without a PC involved), and dynamic
routing (PakBus devices can be configured as “routers” and learn about the
presence of other PakBus devices or alternative routes to those devices as they
come on line or routes change).

In addition to these tools, a Troubleshooting guide is provided in this manual.
Refer to Section 14, Troubleshooting Guide.

3.2.6 Network Management Tools

LoggerNet Admin includes some tools which are useful when managing large
networks, or when you need to manage networks with several users.

The LoggerNet Service Manager is a utility that allows you to install and run
LoggerNet as a service. Refer to Section 2.4, Installing/Running LoggerNet as
a Service, for additional information.

The Security Manager allows a LoggerNet network administrator to set up
accounts for each user on a system, and then allow each user access rights to
LoggerNet under one of five levels of security. The Security Manager is
available only with LoggerNet Admin or LoggerNet Remote. Refer to Section
11, Utilities Installed with LoggerNet Admin and LoggerNet Remote, for
details.

The Hole Monitor utility is used to monitor the hole collection activity in
LoggerNet. Holes are instances in the data cache where records are missing.
Holes are most often seen in large RF networks where data is being collected
via a data advise operation.

3.2.7 Creating and Editing Datalogger Programs
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LoggerNet offers two programs editors (one for CRBasic datalogger programs
and one for Edlog datalogger programs), and a program generator (which
supports both programming language types).
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For straightforward “measurement/control/data storage” datalogger programs,
the Short Cut program generator is an excellent choice for datalogger program
creation. Short Cut prompts you for the type of datalogger, scan interval,
sensors to be measured (including those on multiplexers and other peripherals),
and desired final storage output. It then creates the program for you, along
with a wiring diagram showing how each of the sensors should be connected to
the datalogger. Short Cut’s resulting programs can even be imported into
Edlog or CRBasic Editor when you want to get a head start on more elaborate
programs. Short Cut is also available from the Campbell Scientific website
(www.campbellsci.com) so you can update it with newer sensor files as they
become available.

NOTE While Short Cut programs can be imported into Edlog or the
CRBasic Editor, once they have been edited in one of these
programs, the modified program cannot be imported back into
Short Cut.

The CRBasic Editor is a program editor for the CR200 Series, CR1000,
CR3000, CR800 Series, CR5000, and CR9000 dataloggers. Instructions are
included for sensor measurement, program and peripheral control, data storage,
and peer-to-peer data transfer. The editor checks for program validity and
offers many user-configurable options to make editing long programs easier.

Edlog is the tool to create and edit datalogger programs for all Campbell
Scientific dataloggers except the CR200 Series, CR1000, CR3000, CR5000,
CR800 Series, and CR9000. Instructions are available for sensor
measurement, intermediate processing, program and peripheral control, and
data storage. The built-in precompiler provides error checking and warns of
potential problems in the program. For Edlog dataloggers with PakBus
operating systems, you can include settings for PakBus routing in the
datalogger program itself.

For those users of CR10X or CR510 dataloggers and Edlog programming who
are switching to CR1000 dataloggers (or CR23X users switching to CR3000
dataloggers), a Transformer utility has been developed. The Transformer reads
in an Edlog CSI or DLD file and generates a CRBasic program file. The two
files are displayed side-by-side for comparison purposes; double-click an
instruction in the Edlog program, and the associated instruction is highlighted
in the CRBasic program. Edlog program instructions that cannot be converted
directly to a CRBasic program instruction are listed in a Messages window and
are included as commented text in the CR* file. After conversion, the newly
created CR* file can be opened in the CRBasic Editor for further editing.

3.2.8 Working with Data Files

LoggerNet includes applications that allow you to view and process the data
collected from the dataloggers. These include the file viewer, View Pro, a
report generation tool, Split, and CardConvert (a binary data file file
converter).

View Pro is used to inspect data files, from either mixed-array or table data
dataloggers. You can also view data from an LNDB database. The data is
displayed in a tabular format by record or array. Data values can then be

chosen to display graphically on a line graph, histogram, XY plot, rainflow
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histogram, or FFT as appropriate for the data type. You can also print graphs
or save them to disk in a variety of formats.

Split is used to post process and generate reports from collected data files from
either mixed-array or table-based dataloggers. Traditionally it has been used to
separate mixed-array data files into individual files based on the array ID, but it
can also create files in custom formats for use in reports or as input to other
data applications, including converting mixed-array datalogger time stamps
(year, Julian day, Hour/Minute) to more conventional date/time stamp formats.
Split includes time series function, which can be used to provide summary
information from more frequent data (e.g., hourly summaries from one-minute
data).

The CardConvert file converter is used to convert TOB1, TOB2, and TOB3
files to TOAS, Array Compatible CSV, or CSIXML format (TOB2/TOB3 files
can also be converted to TOB1 format). TOB files are binary files that are
either created by LoggerNet during collection or are collected directly from a
compact flash or PCMCIA card installed in a CRX000 datalogger. A
command line file converter, toA_to tobl, is also included in LoggerNet.
(Refer to Appendix B, Campbell Scientific File Formats, for additional
information on File Formats.)

3.2.9 Automating Tasks with Task Master

The Task Master is used to set up a Task that can be triggered on a defined
schedule or upon a data collection event from a datalogger. A Task can be data
collection from another datalogger, the transfer of a just collected data file to a
designated FTP directory, or anything that can be executed in a computing
environment (i.e., a command line operation, a program executable, a batch
file, or a script).

3.2.10 Managing External Data Storage Devices

CardConvert is used to retrieve binary data from a compact flash or PCMCIA
card, convert it to an ASCII or binary file, and save it to disk. CardConvert
supports binary data generated by CRX000 dataloggers.

The File Control functionality, accessed from the Connect Screen, can be used
to manage files created by CRX000 dataloggers on other, non proprietary
formatted, PC cards.

3.2.11 Optional Client Products Compatible with LoggerNet
3.2.11.1 LoggerNetData
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LoggerNetData consists of client applications that can be installed and run
from a remote computer connected by TCP/IP to the computer running
LoggerNet. This connection could be a local area network (LAN) or the
Internet. LoggerNetData provides you with tools to remotely monitor collected
data, retrieve data, and view or process it on the remote PC.

The applications included with LoggerNetData are RTMC, View, Split, and
Data Filer. RTMC, View, and Split are described above. Data Filer is an
application used to manually collect data from LoggerNet’s data cache, and
store the collected data to a file on a remote computer. Data Filer does not
collect data from a datalogger directly, but from the data cache. Therefore,
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data collection must occur in LoggerNet (either by a scheduled or manual data
collection), for the data to be available to the Data Filer.

3.2.11.2 Data Display Clients

RTMC Run-Time is available separately from LoggerNet. It allows you to run
forms created in RTMC so that data can be displayed on a remote computer.

The CSI Web Server is used to display RTMC projects using a web browser.
Once the web server is in place, the only thing required to view the data is a
browser such as Internet Explorer or Firefox.

3.2.11.3 Baler

The Baler is another remote data retrieval client that creates “bales” of files
based on the date and time stamp of the collected data, and stores those files on
the remote PC. The individual baled files are saved to disk using part of this
date and time stamp for the name.

3.2.11.4 CSIOPC Server (PC-OPC)

CSIOPC is a client that can be run on a remote PC or the same PC as
LoggerNet. It makes data available from the LoggerNet server in an OPC
format. This allows use of the data by third party software applications that
communicate using the OPC protocol.

3.2.11.5 Software Development Kit

LoggerNet SDK, the LoggerNet Software Development kit, allows developers
to create custom applications to communicate with the LoggerNet server. The
kit includes ActiveX controls, along with a beginner’s guide, programmer’s
reference, and examples. Note that the SDK includes the development tools
only; LoggerNet must be purchased separately.

NOTE Access to the LoggerNet server by remote clients requires that
Remote Connections be enabled in LoggerNet. See Section 12.1,
Allowing Remote Connections to the LoggerNet Server.

3.3 Getting Help for LoggerNet Applications

Detailed information on each application is included in subsequent sections of
this manual. Each application also has an on-line help system. On-line help
can be accessed by pressing the F1 key or by selecting Help from the
application’s menu. Additionally, Edlog and CRBasic program editors have
context sensitive help that can be displayed by right-clicking an instruction or
parameter.

Popup hints are available for many of the on-screen controls. Let the mouse
pointer hover over the control, text box or other screen feature; the hint will
appear automatically and remain visible for a few seconds. These hints will
often explain the purpose of a control or a suggested action. For text boxes

where some of the text is hidden, the full text will appear in the hint.
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Section 4. Setting up Datalogger
Networks

The EZ and Standard Views of the Setup Screen provide ways to create and maintain the
communications link and data collection schedules for a network of dataloggers. The EZ
View uses the EZSetup Wizard which walks you through the setup step-by-step. In the
Standard View, you add devices and configure their settings on your own. Either method
will result in a network map with all of the devices and communications links to reach the
datalogger stations.

The Network Planner is a graphical application that assists the user in designing a PakBus
datalogger network.

The Device Configuration Utility, or DevConfig, is a stand-alone tool that can be used to
configure settings in the dataloggers themselves, as well as in communication devices such
as RF400 radios or NL100s.

4.1 Setup Screen — EZ View (EZSetup Wizard)

The EZ View of the Setup Screen uses the EZSetup Wizard. The wizard was
designed to walk you through the setup and configuration of your datalogger
network. As you work through the steps for the Wizard, each screen has fields
that are completed with the pertinent information about your station. In
addition to setting up a new station, the EZSetup Wizard can be used to edit an
existing station.

Open the wizard by pressing the Add button. The EZSetup Wizard starts with
the page shown below.

EZSetup Wizard - CR1000 { CR1000 )

Progress Introduction
% Introduction

The EZ5etup wizard will guide vou
through the process of setting up
your datalogger. Follow the
ingtructions given and uze the
Previous and Mext buttons below to
nawvigate through the wizard.

Communication Setup
D atalogger Settings
Setup Summary

Communication Test Click Mext to continue.

D atalogger Clack
Send Program

Data Files
Scheduled Collection

"Wizard Complete

Cancel ] [ WWizard Help
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Subsequent pages are similar. Previous and Next buttons are provided to move
through each step of the wizard. Progress is shown by the blue arrow next to
each step displayed at the left. Field descriptions and helpful tips are displayed
on the wizard page. If additional help is needed, the on-line help can be
opened by pressing F1 or the Help button on the bottom right of each page.

In the Communication Setup step you first select the datalogger type and give
it a name. (This name will also become the default file name for data files
collected from that datalogger.) Next you choose the connection type from the
possible communications methods supported for that datalogger. EZSetup
Wizard fills in as many communications settings as possible; in many cases
you can use the default settings. It also provides fields for user-entered
communications settings such as phone numbers and RF radio addresses.

The Datalogger Settings step is provided for fine tuning the connection to the
datalogger. The baud rate offered is typically the maximum baud rate
supported by that datalogger and communications medium; lower rates may be
required for cell phones or noisy telephone links. Enter a Security Code only if
the datalogger is configured — via the keyboard/display or settings in the
datalogger program — to use it. Note that the default Max Time On-Line
setting for most communications links is zero (“0 d 00 h 00 m”), which means
that LoggerNet will never hang up until you click Disconnect. For telephone
links, the default Max Time On-Line setting is 10 minutes in order to reduce
the possibility of inadvertent and expensive long distance or cellular telephone
charges. There are, however, other links that can result in expensive
connection charges, such as digital cellular links using TCP/IP that charge by
the byte. Leaving the datalogger connected also uses battery power, so if the
datalogger power supply is not recharged from a reliable source, it may
discharge its battery below safe levels. Be sure, therefore, that you do not
leave the datalogger connected beyond the time necessary to do the tasks you
need to do.

The Setup Summary step provides a list of the settings entered. You can use
the Previous button to return to a page and change these settings if necessary.

The Communications Test step allows you to test the communications link
before going any further. If the datalogger is not installed, you can skip this
and the next two steps.

If communication succeeds, you can move to the Datalogger Clock step where
you can check or set the datalogger’s clock to match the PC’s system time. If
the datalogger is in a different time zone, you can enter an offset in hours and
minutes.

The Send Program step allows you to send a program to the datalogger. This
may be a program you created with Short Cut, Edlog or the CRBasic Editor or
a program supplied by someone else. If it is a mixed-array datalogger, and the
datalogger is already running a program, you should associate the .DLD file so
that LoggerNet will use the labels for input locations and final storage.
Dataloggers with table-based operating systems (TD, PakBus, and CRx000)
will know their program if one is running and will provide table definitions that
contain the labels. If you don’t have a program for the datalogger you can skip
this step and send a program later from the Setup Screen or Connect Screen.

The Data Files step is where you define what data tables, or final storage areas,
should be collected by LoggerNet and saved to disk. If you used the EZSetup
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Wizard to send a program to a table-based datalogger, the software will already
be aware of the data tables that exist in the datalogger. If the program was
already loaded, or for some reason no tables are displayed, press the Get Tables
Definition button to retrieve the table names.

The Data Files step also has a Table Collected During Data Collection (or
Enabled for Scheduled Collection) field. When enabled, LoggerNet will
collect that table or final storage area from the datalogger on a manual or
scheduled data collection attempt.

The Scheduled Collection step is where you can define a schedule on which
LoggerNet will automatically call the datalogger and collect data.

Once a datalogger station has been configured, it can be edited by pressing the
Edit button to open the EZSetup Wizard. When editing in the EZSetup
Wizard, click a step in the Progress column to go directly to that step, or walk
through each wizard page using the Next button.

A datalogger can be deleted or renamed by highlighting the station and
pressing the Rename or Delete button.

4.2 Setup Screen — Standard View

The Standard View of the Setup Screen is divided into two parts: the Network
Map (left side of the screen) and the set up tabs (right side of the screen).

[X] Setup Screen E“E|g|

File Wiew Backup Tools Help

9w B B BV H C 2

Diizplay ki Aol Root e Delete Rename Ik chi EZ “iewy
Entire Metwark
.88 IFPort CRI000: CR1000

| =% PakBusPort

| Hardware | Sehedule | Data Fiies | Clock

=-E8- IPPort_2 BT
2 & 4,:‘1” Pa;BusF'on 2 [¥] communications Enabled

== CR1000_2 Call-Back Enabled

| Program | File Retrisval ".Notes._

PakBuz Address 2

Acvanced

haximum Packet Size 1000

Security Code a

4

Delay Hangup 00 = 000 m=

PakBus Encryption Key

| |Scheduled Data Collection is disabled.

P e ———
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The number of tabs will vary, based upon the type of device that is selected.
Some devices may have only hardware and notes tabs, while other devices,
such as dataloggers, have several tabs.

4.2.1 Adding Devices to the Network

Devices are added to the device map in the order that they appear in your
communications link. Let’s assume that your server computer is connected to
the datalogger via a telephone modem. You would first add a ComPort, then
the telephone modem, the remote phone modem, and the datalogger.

To add a ComPort to the network map either right click in the blank area of the
network map or click the Add Root button. Once the ComPort is in place you
can click the Add button to bring up the Add window. If you used the Add
Root button to add the ComPort, the Add window will automatically be
displayed.

Select a device to add to

ComPart_2 @

PakBuzPort [FakBus Loggers]...
Other Loggers. ..
Cormriunications. ..

Cloze

Select Communications to see all communication devices that can be added to
a ComPort.
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Select a device to add to

ComPart @

Generc
MO9S aze
PakBusPart
PhoneB aze
RF400
FRFBaze
RFBaze-TD

Cloze

The contents of the Add Device window will change as each device is added to
the network map. Only those devices that are valid components to add to the
last device added will be shown. Continue to add devices in this manner until
your network map is complete.

An alternative to the Add Device window is to press the right mouse button
while your cursor is on a device within the main device map window. A
shortcut menu like the one shown below will appear that will provide a list of
valid devices for connection to the device you have right clicked. For instance,
if you right click within the white space of the device map, the list will present
options for root devices such as ComPorts or [PPorts. When you right click a
ComPort, only valid connections for ComPorts will be presented.
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[X/ Sptup Screen
File Wiew Backup Tools Help

EE T S = T <

Dizplay = Add Root Aol Delete Renatme Unclo
Entire MNetwork |
=28 |PPar ComPort : ComPort
=%y PakBusPort 5 ——
Hardware |
=5 CR1000 | i |
= B& IPPort_2 Standard
& %5 PakBusPort_2 [#] Communications Enabled
BE= CR1000_2

ComPort Connection

PakBusPort (PakBus Loggersy ¥ e

Other Loggers e

Communications Generic

Edri MDYBase
PakBusPort

PhoneBase
RF400
Com RFEase Celay

RFBase-TD

To delete a device from the network map select the device and click the Delete
button. This will delete the device and any devices that were connected below
it. A keyboard shortcut Ctrl+D will also delete the selected device.

4.2.2 Applying Changes, Undo and Redo

The device map is not saved or entered in LoggerNet until you click the Apply
button at the bottom of the screen. You can build a complete network and set
up the configurations for all of the devices without applying. However, it is a
good idea to build the network map in stages and periodically apply changes.
If there is a problem with the computer, any changes that have been applied
have been saved and will not have to be entered again.

Changing the network map or any of the device settings enables the Undo
button. Clicking the Undo button will roll back each change in reverse order to
the originally saved network and settings. If you undo a change and really
wanted to keep it, you can click the Redo button and restore the change.

Once the changes to the network map and device settings have been applied,
they can no longer be rolled back or restored using the Undo or Redo button.

Clicking the Cancel button before changes are applied will undo all of the
changes to the network map and settings, and restore the saved configuration.
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4.2.3 Renaming Network Devices

The names of all of the devices can be changed as desired. Rename a device
by selecting the device and either clicking again with the left mouse button on
the selected device or clicking the Rename button. The name of the selected
device will change to a text edit box and the new device name can be entered.
Valid names consist of letters, numbers and the underscore (_). The device
name must be unique in the network and the first character must be a letter.

Device names can reflect a location, layout, or physical location of network
devices. Think carefully when naming the devices since these names are used
throughout LoggerNet to refer to the devices.

4.2.4 Device Settings

4.2.41 ComPort

When you highlight any device on the network shown on the left side of the
Setup Screen, configuration tabs appear on the right side with the relevant
settings. These settings are different for different devices and are described in
detail below. Some of the tabs have a Standard section and an Advanced
section. The Standard section contains information that must be reviewed to
ensure it matches the settings for the device. The Advanced section contains
settings that can be left at the default for most applications.

All devices have a Notes tab which is only for the user’s convenience. It may
be used to keep notes about the device for future reference.

As with changes to the network map, the changes made to the device settings
are not used until they have been applied.

The ComPort (or serial port) has only Hardware and Notes tabs. Following is
an explanation of each of the fields on the Hardware tab.

Standard

Communications Enabled — Before communications can take place, all
devices in the communications chain must be enabled. The default setting for
this check box is Enabled.

ComPort Connection — This field designates the communications port
through which you will be connecting to the datalogger. Select the arrow to
the right of the field with a mouse to display a list containing the ComPorts that
are set up on your computer.

Advanced

Call-Back Enabled — Enabling call-back tells LoggerNet to watch for a call-
back from the datalogger on this port. If there is a phone modem attached it
will be set to accept incoming calls.

Dataloggers depicted in the Setup Screen must be configured for call-back as
well. For mixed array dataloggers, set the Call-Back ID to some value other
than 0 to accomplish this. For CRBasic dataloggers, enable the Call-Back
Enabled check box for those dataloggers which should be enabled for call-
back.
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NOTE

Extra Response Time — LoggerNet is preconfigured to allow time for
responses based on type of device and baud rates. In this field, specify only the
additional time that LoggerNet should delay before terminating the
communications link if there is no response from the serial port. Additional
time may be needed in instances where the communications link is noisy or
network traffic is heavy. If extra response time is needed, it is typically set to 1
or 2 seconds.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

COM Port Communication Delay — The amount of time, in milliseconds,
that LoggerNet will wait after opening a communication port and before
sending data to the device. This can be useful when addressing drivers that
require a short delay before accepting data (such as an IRDA port driver).

LoggerNet waits a certain amount of time for a response from each
device in a communications path. The extra response times
defined for the communications link are cumulative. Therefore,
the amount of time spent waiting for a device to respond is the
sum of all Extra Response Times defined, plus the default
response time for each device in the link. Add only the minimum
time necessary since very long response times can delay other
scheduled events while waiting for a device that is not responding.

4.2.4.2 IPPort (Internet Protocol Serial Port)

NOTE

Like the standard serial port, configuration for the IPPort has only Hardware
and Notes tabs. Following is an explanation of each of the fields on the
Hardware tab.

Standard

Communications Enabled — Before communication can take place, all
devices in the chain must be enabled. When this box is selected, the Internet
protocol serial port is enabled for communication.

Internet IP Address — In this field, enter the TCP/IP address and port through
which LoggerNet will communicate with the datalogger network. The address
is entered in the form ### ### ## ### for an [Pv4 address or

[XXXXXXXK XX XK XX XK XX XK XX XX XX XX XXXX] for an [Pv6
address. (Alternately, a valid machine name can be entered.) The port is in the
form of :####. A typical IPv4 entry might be 123.123.123.123:1024. A
typical IPv6 entry might be [2620:24:8080:8600:85a1:fcf2:2172:11bf]:1024.

By default, IPv6 connections are not allowed. They can be
enabled from LoggerNet’s Tools | Options menu item.
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Advanced

Call-back Enabled — Enabling call-back tells LoggerNet to watch for a call-
back from the datalogger on this port.

Dataloggers depicted in the Setup Screen must be configured for call-back as
well. For mixed array dataloggers, set the Call-Back ID to some value other
than 0 to accomplish this. For CRBasic dataloggers, enable the Call-Back
Enabled check box for those dataloggers which should be enabled for call-
back.

TCP Listen Only — When selected, LoggerNet will never attempt to make an
outgoing TCP Link on this IPPort. It will only listen for an incoming TCP call-
back. This option is useful for a datalogger doing TCP call-back from behind a
firewall. In this case, it is not possible to create a TCP connection from
LoggerNet to the datalogger and any time spent attempting to do so will be
wasted and may result in missing incoming connection attempts.

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the IPPort. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

IP Port Used for Call-back — If call-back is enabled for the IP port, enter the
port number that LoggerNet should open and monitor for incoming call-back
messages.

AirLink Modem Name — If an AirLink modem is being used, enter the Device
ID set in it. By default, this is the 11-digit Electronic Serial Number of the
device.

NOTES When entering the IP address, do not use leading zeros for the
address numbers. For example use 123.123.2.34 instead of
123.123.002.034.

LoggerNet waits a certain amount of time for a response from each
device in a communications path. The extra response times
defined for the communications link are cumulative. Therefore,
the amount of time spent waiting for a device to respond is the
sum of all Extra Response Times defined, plus the default
response time for each device in the link. Add the minimum time
necessary since very long response times can delay other
scheduled events while waiting for a device that is not responding.

4.2.4.3 TAPIPort (Telephony API)

The TAPI port uses the phone modems that have been installed and configured
in Windows. This eliminates the need for LoggerNet to specify the modem
type or work with initialization strings. Like the standard serial port,
configuration for the TAPI port has only Hardware and Notes tabs. Following
is an explanation of each of the fields on the Hardware tab.
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NOTES

Standard

Communications Enabled — Before communication can take place, all
devices in the chain must be enabled. When this box is selected, the Internet
protocol serial port is enabled for communication.

TAPI Line — Select the modem you want to use for communication. The
modems listed are defined by Windows as part of the computer’s Modem
Setup. All of the parameters for the modem, including the baud rate have to be
set using the Windows Modem Setup dialog. If you are using the same modem
for dialup access you may have to change the settings for the different
applications.

Advanced

Call-back Enabled — Enabling call-back tells LoggerNet to watch for a call-
back from the datalogger on this port. If there is a phone modem attached it
will be set to monitor for incoming calls.

Dataloggers depicted in the Setup Screen must be configured for call-back as
well. For mixed array dataloggers, set the Call-Back ID to some value other
than 0 to accomplish this. For CRBasic dataloggers, enable the Call-Back
Enabled check box for those dataloggers which should be enabled for call-
back.

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the IPPort. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

To communicate with dataloggers using the TAPI modem you
have to set the baud rate to match the communication capability
of the devices in the link. If you are using COM200 modems, the
baud rate must be set to 9600 on the TAPI modem. For use over
cell phone modems 1200 or 4800 baud may be required.

LoggerNet waits a certain amount of time for a response from each
device in a communications path. The extra response times
defined for the communications link are cumulative. Therefore,
the amount of time spent waiting for a device to respond is the
sum of all Extra Response Times defined, plus the default
response time for each device in the link. Add the minimum time
necessary since very long response times can delay other
scheduled events while waiting for a device that is not responding.
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4.2.4.4 Datalogger

Dataloggers have several different tabs. Similar to the serial port, a hardware
tab is completed to specify communications settings. There are also tabs to
define the data to be collected, how often data should be collected, whether to
automatically update the datalogger’s clock, and a tab to send a program. Note
that not all dataloggers will have all the settings described below.

4.2.4.4.1 Hardware Tab
Standard

Communications Enabled — Before communication can take place, all
devices in the chain must be enabled. When this box is selected, the datalogger
is enabled for communication.

Call-back Enabled — Enabling call-back tells LoggerNet to watch for a call-
back from this datalogger. The parent PakBus port will be set up to receive
incoming calls.

The communication port (i.e., the root device) must be configured for call-back
as well. Enable the root device’s Call-Back Enabled check box to accomplish
this.

Maximum Time On-Line — This ficld is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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NOTE

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this datalogger. Note that the
actual rate of communication may be limited by the capability of other devices
in the communications chain.

PakBus Address — Each device in a PakBus network has a unique address.
Valid addresses are 1 through 4094. 4094 is a broadcast address, and is
therefore reserved for the LoggerNet PC.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the datalogger. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

Security Code — A datalogger can have a security code to restrict access to the
datalogger. This helps prevent inadvertent changes to the datalogger’s program
or memory. A valid security code is any four digit, non-zero number. The
security code is set by the datalogger program, through a keyboard display, or
the remote keyboard utility. If a datalogger program that sets or changes
security is loaded into the datalogger, the Security Code in LoggerNet must be
changed to match so that the server can access the datalogger. (Security is not
available in the CR5000, CR9000, and CR200 Series dataloggers.)

Call-back ID — Call-back is a mode supported by some dataloggers where an
instruction in the datalogger program can initiate a call to the computer. The
call-back ID is sent by the datalogger to identify itself when contacting the host
computer. LoggerNet uses this value to know which datalogger initiated the
call-back.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.
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BMP1 Station ID — The address that will be used for the device in the BMP1
network. When adding a new device to the network, this field will not show up
until after the Apply button has been pressed. The ID will be assigned
automatically by LoggerNet, but can be changed by the user. This allows the
user to designate unique addresses for all BMP1 devices across multiple
LoggerNet networks.

BMP1 Low Level Delay — the amount of time, in milliseconds, that LoggerNet
should delay after receiving a valid low level serial acknowledgement package
before sending out the next low level serial query packet. If the value is zero,
the query packet will be sent immediately.

This setting is useful in high-latency networks such as those involving the
RF95T. It can reduce the network bandwidth consumed by low level
exchanges which do not result in any new data.

PakBus Encryption Key — This setting specifies text that will be used to
generate the key for encrypting PakBus messages sent to or received from this
device. The key entered here must match the PakBus Encryption Key setting
in the device. (The device setting is entered using DevConfig, PakBus Graph,
Network Planner, or a CR1000KD.)

The PakBus Encryption Key can be up to 63 bytes long and can include any
character with the exception of the Null character. Note that if Unicode
characters are included in the key, those characters may take up to three bytes
each.

If the PakBus Encryption Key device setting is specified as an empty string, the
device will not use PakBus encryption. If the PakBus Encryption Key device
setting is specified as a non-empty string, however, the device will not respond
to any PakBus message unless that message has been encrypted. AES-128
encryption is used.

NOTES LoggerNet waits a certain amount of time for a response from each
device in a communications path. The extra response times
defined for the communications link are cumulative. Therefore,
the amount of time spent waiting for a device to respond is the
sum of all Extra Response Times defined, plus the default
response time for each device in the link. Add the minimum time
necessary since very long response times can delay other
scheduled events while waiting for a device that is not responding.

Refer to your datalogger operator’s manual for complete
information on its security functions.

4.2.4.4.2 Schedule Tab

The Schedule tab defines when LoggerNet will automatically check the
datalogger for new data.

Scheduled Collection Enabled — This check box activates the data collection
schedule defined on this tab. No data will be automatically collected if the
schedule is disabled.
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CAUTION

Apply to Other Stations — This button allows the schedule setup for this
datalogger to be copied to other stations in the network. Clicking the button
brings up a window that lists all of the dataloggers in the network. You can
select one or more dataloggers and then press OK to use the entered schedule.
To select more than one datalogger, hold down the Ctrl key while clicking the
dataloggers to select.

Base Date — The base date field is used to define the first date for scheduled
data retrieval. If the date entered in this field has already passed, a data
collection attempt will be made when the schedule is enabled and applied.

Base Time — This field is used to define the first time for scheduled data
retrieval. As with the Base Date field, if the time has already passed, a data
collection attempt will be made when the schedule is enabled and applied.
This setting is also used with the Collection Interval to determine the time data
collection will be performed.

Entering a zero for any of the intervals below will cause
LoggerNet to try and collect as fast as possible.

Collection Interval — This is the interval at which the datalogger will be
checked for new data. If this interval is set at 1 hour, new data will be
collected from the datalogger every hour.

Example: If the Base Date and Time are 1/1/99, 12:15 p.m., with an
interval of one hour, data collection attempts will be made at 15 minutes
past the hour, each hour.

Primary Retry Interval — If a data collection attempt is made but fails, you
can specify an interval on which another attempt will be made. This primary
retry interval starts at the time of failure, not on the original calling time and
interval. “Failures” may be caused by busy phone lines, noisy RF
environments, low batteries, damaged hardware, etc.

Number of Primary Retries — The number entered into this field is the
number of times the server will attempt to contact the datalogger on the
Primary Retry Interval. If all the collection attempts fail, then the server will
commence calling on the Secondary Retry Interval if it is enabled.

Secondary Retry Interval — If the secondary retry interval box is checked, the
specified interval is a calling interval that will be followed if all Primary
Retries fail. Data collection attempts will continue on the Secondary Interval
until a data collection attempt is successful, at which time, all retry statistics
are reset. The Secondary Retry Interval is based on the initial date and time
settings, not the time of the last failure. If the box is not checked the collection
schedule will return to the normal collection schedule and continue through the
primary retry schedule until communications are restored.

Typical use is to set the Primary Retries fairly close together, and the
Secondary Retry at a longer interval. For instance, if you are calling on an
hourly basis, the Primary Retries might be set to three tries, spaced five
minutes apart. The Secondary Interval then might be set at 2 hours.
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Stay On Collect Schedule — By default, when LoggerNet has missed a
scheduled collection because of some condition (i.e. LoggerNet was closed,
scheduled collection was disabled, the schedule was paused from the Status
Monitor, etc.), once the condition that prevented collection is no longer true, if
an entire collection interval has elapsed since the last collection attempt,
LoggerNet will immediately try to perform a collection. In some cases, this
may not be the desired behavior. Selecting the Stay On Collect Schedule check
box will cause LoggerNet to always wait until the next even Collection Interval
to perform a collection.

Reschedule On Data — When this box is selected, each time that data is
received for a station, the data collection schedule will be reset using the
current system time as the base time.

Poll for statistics — The Status Monitor displays information about datalogger
data collection and communication status. There are some potential useful
statistics (columns) that are available for some dataloggers that are not
available for other datalogger types. Sometimes there are statistics obtained
automatically as part of data collection for some dataloggers but can be only
obtained with additional communication commands for other dataloggers. In
this latter case, these statistics are not retrieved by default as users with slow or
expensive communication may not wish to incur the additional cost or time
associated with the extra commands. In cases where the user does want to
retrieve the additional statistics, the Poll for Statistics setting can be enabled to
request that the statistics are retrieved. The statistics will be retrieved during
scheduled or manual data collection.

The LoggerNet server maps Status Table values to server statistics as follows:

Status Table Values
Server Statistic CR1000 CR10XPB
(displayed in Status | CR800 CR23XPB
Monitor) CR3000 CR200 CR510PB | CRS000 CR9000X
WatchDog Err WatchDogErrors | WatchDogCnt | WatchDog | WatchDogErrors
Prog Overrun SkippedScan SkipScan Overruns SkippedScan SkippedScan
Low Volt Stopped Low12VCount
Low 5V Low5VCount
Lith Batt Volt LithiumBattery LithBat LithiumBattery | Battery

Collect Ports and Flags — If this box is checked, the current state of the ports
and flags is collected and stored in LoggerNet’s internal data cache. This
allows functions such as the Numeric Display and view ports and flags to get

updated data with scheduled data collection.

When the Server’s Table Definitions are Invalid — This option determines
what action should be taken in the data cache during scheduled data collection
(or upon the arrival of a One Way Data or Data Advise record) when
LoggerNet determines that the table definitions it has stored for a table-based
datalogger and the table definitions actually in the datalogger do not match.
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NOTE

e Automatically Reset Changed Tables — LoggerNet will reset (delete and
recreate) any tables that have changed. Unchanged tables will not be reset.
Scheduled data collection will continue without action from the user.

e  Stop Collection Until Manually Updated — Scheduled data collection will
be halted until the user manually updates the table definitions (Setup
Screen, Data Files tab, Get Table Definitions button). At that time, the
user will be prompted to Merge or Reset the table definitions.

Data Advise/One Way Data Hole Collection — A discontinuity in collected
data is referred to as a hole. Data Advise or One Way Data hole collection does
not apply to holes collected during manual data collection or scheduled data
collection since the default behavior of those collection methods will always
retrieve the records needed from the datalogger and store them in the data
cache in sequential order. However, there are settings in LoggerNet and other
data collection methods that can produce missing records in the data cache.

One Way Data and Data Advise are two collection methods that can produce
holes. These collection methods both rely on the datalogger to send records to
LoggerNet. Since the transmission of these records is unacknowledged, there is
a possibility that the data will be lost. If LoggerNet doesn’t receive a record for
any reason, a hole is created. If the Data Advise or One Way Data hole
collection check box is selected, LoggerNet will attempt to contact the
datalogger and request the missing records. Otherwise, LoggerNet will not
attempt to collect records missing from the data cache.

Please note that LoggerNet puts records from Data Advise or One Way Data
hole collection in the .dat files as they are received. If there are holes in the
data that are retrieved later, the records will not be in sequential order in the
.dat file created by LoggerNet.

Data Advise or One Way Data hole collection will not occur at a
time when doing so would force the communication link to be
dialed.

Additional Field Available in LoggerNet Admin/LoggerNet Remote

Collect Via Data Advise — When this option is enabled, an agreement is
established between the LoggerNet server and the datalogger. As part of the
Data Advise agreement, LoggerNet reports the tables that are marked for
collection and the datalogger stores that information in memory. When the
datalogger receives a communication packet of any kind, it checks for new
records in the tables marked for collection. If a new record exists, it is sent by
the datalogger to the LoggerNet server.

Data Advise is used within RF telemetry networks to increase the speed of data
collection. The RF polling process using the TD-RF (“Time-division polling”)
PROM or OS can take advantage of the Data Advise agreement to collect data
very quickly by broadcasting a communication packet to all dataloggers in the
RFBase-TD network concurrently. This broadcast packet triggers all
dataloggers to check for and send any new records at once. The records are
simultaneously stored in the individual RF remote modems (RFRemote-TD)
until retrieved through the RF polling process (initiated by the RFBase-TD).



Section 4. Setting up Datalogger Networks

4.2.4.4.3 Final Storage Area 1 and 2 Tab (Edlog Dataloggers with Mixed-array Operating

System)

Mixed-array dataloggers include the 21X, CR500, CR510, CR10, CR10X,
21X, CR23X, and CR7. When the datalogger program stores data in a mixed-
array datalogger, the data arrays are stored in a final storage area. Some
dataloggers, such as the CR10X, have two final storage areas while others,
such as the 21X, have only one. This tab is used to define the output file name
and location, the data file format and other output options for the data stored in
the final storage area.

Enabled for Collection — The specified final storage area will be included in
the collected data if this box is checked.

Output File Name — This is the name and directory path for the output file
where the final storage data will be saved after being collected from the
datalogger during manual data collection from the Connect Screen or during
scheduled data collection.

Use Default File Name — Checking this box will set the collected data file
name to the default value, which consists of the name of the station and
number of the final storage area.

File Output Option — This option allows you to choose whether new data
collected from the station is appended to the data file, overwrites the old data in
the data file, or is not stored to a data file. The default option is to append to
the data file so the old data is not lost. If the data file is used only for a real-
time display or such that only the last data collected is needed, overwrite can
be used to replace the old data with the new collected data. If the data is only
going to be used within LoggerNet for display on the Connect Screen graph or
numeric display, or for RTMC, you can choose no output file and a limited
amount of data will be kept in LoggerNet’s internal data cache.

Output Format — Select the format for the output file.

— ASCII, Comma separated writes data to the file in ASCII text format one
record per line with commas between the data values. This file can be
opened in LoggerNet View, a text editor, processed using Split, or brought
into a spreadsheet application.

— ASCII, Printable writes data to the file in ASCII text format separated
into columns separated by tabs. The column number precedes each data
value in the record. Only 80 characters will be placed on each line,
columns that don’t fit the 80 characters are placed on the next line. This
file format can be opened in LoggerNet View, a text editor, or processed
using Split. See the example data file below.
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01+0109. 02+2002. 03+0038. 04+1639. 05+15.00 06+13.20 07+24.79 08+073.9
09+269.0 10-1.000

01+0109. 02+2002. 03+0038. 04+1639. 05+25.00 06+13.20 07+24.79 08+073.9
09+279.0 10-.988

01+0109. 02+2002. 03+0038. 04+1639. 05+35.00 06+13.20 07+24.79 08+074.0
09+289.0 10-.946

01+0109. 02+2002. 03+0038. 04+1639. 05+45.00 06+13.20 07+24.79 08+074.0
09+299.0 10-.875

01+0109. 024+2002. 03+0038. 04+1639. 05+55.00 06+13.20 07+24.79 08+074.0
09+309.0 10-.777

01+0112. 024+2002. 03+0038. 04+1640. 05+0.000 06+13.20 07+24.79 08+074.0
09+074.1 10+1638. 11+18.00 12+13.19

01+0109. 02+2002. 03+0038. 04+1640. 05+5.000 06+13.20 07+24.78 08+074.0
09+319.0 10-.656

—  Binary writes the data to a file in a binary format. The advantage of the
binary format is that it is more compact so the size of the file is much
smaller than for the ASCII based files. The disadvantage is that it’s
unreadable except using View or by post-processing with Split.

Collect Mode — The collect mode allows you to choose how much data to
collect when getting data from the datalogger.

e Data Logged Since Last Collection — When LoggerNet calls the
datalogger to collect data, it will try to get all of the data stored by the
datalogger since the previous call. If this is the first call to a datalogger
there might be a lot of historical data stored. When Collect All on First
Collection is checked, LoggerNet will collect all data in the datalogger the
first time data is collected. If Collect All on First Collection is not
checked, the first call to the datalogger will collect the number of arrays
specified in the Arrays to Collect on First Collection field. This allows
you to avoid keeping communications tied up while all the historical data
is collected.

e Most Recently Logged Arrays — This option is used when you are
interested in only the most recently stored data. When this option is
selected you can specify how many arrays back from the most recent array
should be included when data is collected from the datalogger.

4.2.4.4.4 Data Files Tab (CRBasic Dataloggers, and Edlog Dataloggers with Table Data
and PakBus Operating systems)

Table-based dataloggers include the CR10T, CR510TD, CR10X-TD,
CR23X-TD, CR1000, CR800 Series, CR3000, CR5000, CR9000, and CR200
Series. Data output to final storage is stored as records in tables. The Data
Files tab is used to define what data tables will be collected from the
datalogger, along with the output file name and format.

Tables to be Collected — All of the available tables in the datalogger are listed
in the column on the left. If no tables are listed, click the Get Table Definitions
button. The tables selected for collection are shown with a green check mark
and the excluded tables are shown with a red ‘X’. Data from the selected
tables will be collected from the datalogger during scheduled data collection.
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The individual tables can be highlighted by clicking the table name. The
settings on the right side of the window apply to the highlighted table. The
name of the highlighted table appears at the top of the settings. Double
clicking a table name will toggle collection of that table on or off.

Included for Scheduled Collection — If this box is checked the specified table
is included in data collection. This can be changed either by clicking the check
box or double clicking the name of the table in the list.

Output File Name — This setting defines the file name and path for the output
data file that contains the data collected from the datalogger. Clicking the
browse button ( ... ) at the right of the box will allow you to choose another
directory or file name for the collected data. The data from each table is stored
in a separate output file.

Use Default File Name — Checking this box will set the collected data file
name to the default value, which consists of the name of the station and the
name of the table.

File Output Option — This option allows you to choose whether new data
collected from the station is appended to the data file, overwrites the old data in
the data file, creates a new data file with a unique name, or is not stored to a
data file. The default option is to append to the data file so the old data is not
lost.

If the data file is used only for a real-time display or such that only the last data
collected is needed, overwrite will replace the old data with the newly collected
data.

If the data is only going to be used within LoggerNet for display on the
Connect Screen graph or Numeric Display, or for RTMC, you can choose no
output file and the data will only be kept in LoggerNet’s internal data cache
(see Appendix D.2, LoggerNet Server Data Cache, for more about the data
cache).

Output Format — Select the format for the output file.

ASCII, table data, no header — The data is output with timestamp
and data values separated by commas with no header. When this
option is selected, the Browse button to the right of the Output
Format field becomes available. It launches a dialog box from
which to specify if a timestamp and record number should be
included, if strings should be surrounded by quotation marks,
and whether midnight is specified as 2400 or 0000.

ASCII table data, short header (TOACI1) — The data is output in
Table Oriented ASCII format type 1 which has a two line header
and data formatted the same as the ASCII table format.

ASCII table data, long header (TOAS) — The data is output in
Table Oriented ASCII format type 5 which has a multi-line
header and data values separated by commas. When this option
is selected, the Browse button to the right of the Output Format
field becomes available. It launches a dialog box from which to

4-19



Section 4. Setting up Datalogger Networks

4-20

specify if a timestamp and record number should be included,
and whether midnight is specified as 2400 or 0000.

Binary table data (TOB1) — The data is stored in Table Oriented
Binary format type 1. When this option is selected, the Browse
button to the right of the Output Format field becomes available.
It launches a dialog box from which to specify if a timestamp
and record number should be included.

Array Compatible CSV — This option allows for the
customization of the output file. It is used most often to produce
files compatible with our mixed array datalogger types. When
this option is selected the Browse button to the right of the
Output Format field becomes available. It launches a dialog box
from which to select the custom output options.

CSIXML — The data is stored in XML format with Campbell
Scientific defined elements and attributes. Refer to Appendix B,
Campbell Scientific File Formats, for more information. When
this option is selected, the Browse button to the right of the
Output Format field becomes available. It launches a dialog box
from which to specify if a timestamp and record number should
be included, and whether midnight is specified as 2400 or 0000.

Collect Mode — The collect mode allows you to choose how much data to
collect when getting data from the datalogger.

e Data Logged Since Last Collection — When LoggerNet calls the
datalogger to collect data, it will try to get all of the data stored by the
datalogger since the previous call. If this is the first call to a datalogger
there might be a lot of historical data stored. When Collect All on First
Collection is checked, LoggerNet will collect all data in the datalogger the
first time data is collected. If Collect All on First Collection is not
checked, the first call to the datalogger will collect the number of records
specified in the Records to Collect on First Collection field. This allows
you to avoid keeping communications tied up while all the historical data
is collected.

e  Most Recently Logged Records — This option is used when you are
interested in only the most recently stored data. During each data
collection, the number of records specified in the Records to Collect field
will be collected.

o Collect At Most — During each data collection, LoggerNet will collect up
to the number of records specified in the Records to Collect field. In
contrast to the Most Recently Logged Records mode, the Collect At Most
mode will not duplicate records previously collected. Therefore, fewer
records than the number specified may be collected.

Get Table Definitions — When this button is pressed, LoggerNet will query the
datalogger for its table definitions. This should only be needed the first time
connecting to a station or when the datalogger program has changed. New
table definitions will cause the previous output data file to be saved with a
different name and a new data file will be created to save the data.
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NOTE

4.2.4.4.5 Clock Tab

Use Reported Station Name — Enabling this check box will cause the station
name from the Status Table to be used in the header of the data files. If this
check box is not enabled, the network map station name will be used.

This check box affects only the header of the data files. It has no
effect on the filenames.

Time Zone Offset — A value can be entered into this field to set an offset for
the datalogger’s clock from the server’s clock, any time a clock set is
performed (manual or automatic). A positive value sets the datalogger’s clock
ahead of the PC’s clock; a negative value sets the datalogger’s clock behind the
PC’s clock. This may be useful if the server and the datalogger are in different
time zones.

Enabled — Select this box to automatically compare the datalogger’s clock to
the LoggerNet server PC’s clock based on the schedule defined by the other
parameters on this tab. If the datalogger’s time differs from the server’s time
by more than a specified amount, the datalogger’s clock will be set to the
server’s time.

A separate call to the datalogger will not be made exclusively to process a
clock check. A clock check will be made when the server contacts the
datalogger for some other function.

Setting up a clock check may not be desirable. It is possible to end up with
missing data or duplicate data if the datalogger’s clock is set forward or
backward enough to skip or duplicate a data storage event. Special
consideration should be given if the PC clock automatically adjusts for
Daylight Savings Time.

Refer to Section 4.2.6, Setting the Clock, for additional information on setting
and checking the clock.

Initial Date — The initial date field is used to define the date on which the first
clock check will occur. If the date entered in this field has already passed, the
datalogger’s clock will be checked at the next scheduled data collection.

Initial Time — This field is used to define the time at which the first clock
check will occur. As with the Initial Date field, if the time has already passed,
the clock will be checked at the next scheduled data collection.

Interval — The interval at which a clock check should be performed is
specified in the Interval field. If this interval is set at 1 day, the datalogger’s
clock will be checked daily, based on the initial date and time.

Allowed Clock Deviation — The Allowed Clock Deviation field is used to
specify the number of seconds the datalogger’s clock can differ from the
server’s before the server resets the datalogger’s clock.

Check Clocks — Press this button to manually initiate a clock check of the

LoggerNet server and datalogger clocks. The two values are displayed in the
Adjusted Server Date/Time and Station Date/Time fields, respectively.
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NOTE

Set Station Clock — Press this button to manually set the clock to that of the
LoggerNet server.

The Allowed Clock Deviation setting will prevent a manual clock
set from being carried out if the difference between the
datalogger’s and server’s clocks is less than the specified
deviation.

4.2.4.4.6 Program Tab

The program tab displays the name of the program currently running in the
datalogger, if it is known by the LoggerNet server. Table-based dataloggers
store program information in the table definitions. If the table definitions have
been retrieved from the datalogger, LoggerNet should know the name of the
running program. However, mixed-array dataloggers do not store the program
name internally. LoggerNet is made aware of the program name and output
table information when a new program is sent, or when a DLD file that
contains this information is associated with the datalogger. To send a new
program to the datalogger, press the Send button. To associate a program
name with the datalogger, press the Associate button. See Section 5.1.6,
Program Association, for more information.

4.2.4.4.7 File Retrieval Tab (CR1000, CR3000, CR800 Series, and Edlog Dataloggers with
PakBus Operating Systems)

Retrieval Mode — This option determines the schedule for file retrieval.
Disabled — No files are retrieved.

Follow Scheduled Data Collection — Files will be retrieved on the same
schedule that has been set up for scheduled data collection on the
Schedule tab. An attempt to retrieve the files will be made at the
scheduled time, only if scheduled collection is enabled. However,
regardless of whether or not scheduled collection is enabled, an attempt to
retrieve the files will take place when a manual poll is performed using a
Collect Now button, when a call-back occurs, or when a task calls the
station.

New Schedule — Files will be retrieved based on the Base Date and Time
and Collection Interval defined below. Only the new schedule will
trigger file retrieval. Attempts to retrieve files will be made following the
new schedule, whether or not scheduled collection is enabled.

Base Date/Time — Enter a date and a time that the first file retrieval attempt for
the device should occur. If the date and time reflected by these fields has
already passed, retrieval will be attempted immediately when the schedule is
enabled.

Retrieval Interval — Enter the interval on which files should be retrieved from
the device. The retrieval interval is relative to the Base Date and Time entries.
For instance, if the Base Time is set at 12:15 and the interval is set for 1 hour,
file retrieval will be attempted at 12:15, 1:15, 2:15, etc. The format for this
field is 00 d(ays) 00 h(ours) 00 m(inutes) 00 s(econds) 00 m(illi)s(econds).
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Delete Files After Retrieval — When this box is selected, the files will be
deleted from the datalogger after they are retrieved.

Add New — When this button is pressed, a new pattern is added to the list of
files to be retrieved. The user must then designate the File Pattern, Output
Directory, Max Files, Force Retrieval, and Record If Skipped ficlds for this
pattern.

Delete — When this button is pressed, the selected pattern is deleted from the
list of files to be retrieved.

Edit File Pattern — Specifies a file pattern that will select the files that will be
retrieved. Select an option from the drop-down list or type it in directly. This
can be an exact filename or it can contain the wildcard characters “*” or “?”.
The asterisk is able to replace zero or more characters while the question mark
replaces exactly one character. The file pattern can also have a prefix indicating
the drive from which to retrieve the files. For example, USR:* jpg will select
all .jpg files on the USR drive. Note that the file pattern is case insensitive.

Output Directory — Enter the directory to store the retrieved files. It can be
entered into the field directly, or you can press the browse button to the right of
the field to select a path from the Explorer window.

Max Files — Specifies the maximum number of files that can be retrieved on
each retrieval. The newest files will be retrieved.

Force Retrieval — When this box is selected, a file that matches the file pattern
will be retrieved regardless of the file’s timestamp or whether the file has
already been retrieved.

Record If Skipped — When this box is selected, the names and dates of any
files that are not retrieved because of the Max Files parameter will be recorded
and they will not be retrieved later. If this box is not selected, the skipped files
can be retrieved in a later attempt.

4.2.4.5 PhoneBase

The PhoneBase is a telephone modem connected to one of the server’s
ComPorts to provide access to other devices in the datalogger network. The
PhoneBase has only Hardware and Notes tabs. This device must be properly
installed and configured in the operating system to use one of the computer’s
ComPorts before it can be used by LoggerNet.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communications to the phone modem are enabled.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.

Edit Modem Database — The modem connected to the server computer may
not be listed in the database, or the user may desire to change the modem
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NOTE

configurations. When the Edit Modem Database button is selected, the reset
and initialization strings for the selected modem are displayed. You can
change these settings or add a custom modem to the list. If you change the
settings for one of the standard modems you will have to save it to a new name
to use it. The only modems that can be deleted from the list are modems that
have been added by the user.

Modem Type — Use the drop down list box to select the type of modem that is
attached to the server computer’s communications port. In most instances, the
<default modem> should work.

Advanced

Extra Response Time — In this field, specify the additional time that the
LoggerNet server should delay before terminating the communications link if
there is no response from the phone modem. Additional time may be needed in
instances where the communications link is noisy or network traffic is heavy.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

LoggerNet waits a certain amount of time for a response from each
device in a communications path. The extra response times
defined for the communications link are cumulative. Therefore,
the amount of time spent waiting for a device to respond is the
sum of all Extra Response Times defined, plus the default
response time for each device in the link. Add the minimum time
necessary since very long response times can delay other
scheduled events while waiting for a device that is not responding.

4.2.4.6 PhoneRemote

The Hardware tab of the remote phone modem is used to set up the dialing
string for the attached remote device. It has the following controls:

Communications Enabled — Before communication can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communication to the remote phone modem is
enabled.

Phone Number/Delay Field — This field is used to enter the telephone
numbers or dialing strings for the remote modem. To add a number to the list
simply click the <add phone number> field and type in the number. Spaces,
dashes and parentheses are usually ignored by the modem. To remove or
change a number, highlight the number and delete or click the number and use
backspace.

Multiple phone numbers are allowed to accommodate entry of access codes,
credit card numbers, or other numbers that may be needed for communication
to the remote modem and its attached device. As an entry is created a new line
is added for additional entries as needed. The first phone number will be
dialed following the specified delay. The next number will then be dialed after



Section 4. Setting up Datalogger Networks

NOTES

4.2.4.7 RFBase

the delay specified. The amount of time to delay is in milliseconds so a 5-
second delay would be entered as 5000 milliseconds.

If the answering phone is a voice modem, a code must be entered
at the end of the dial string to put the modem into data mode. Use
*9 for a VS1 or 9 fora COM300/310/320. The code should be sent
after the modem has answered and the communication link has
been negotiated. Use the Delay field or insert one or more commas
(resulting in a 2 second delay for each comma) to pause before
sending the code. A typical dial string in this instance might be 1-
435-555-1212,,,,,9. The COM320 may require an additional 9 to
ensure that the 9 is received, e.g., 1-435-555-1212,,,,,,9,9.

Precede the phone number with a P to change from Tone to Pulse
dialing.

The RF base modem acts as a gateway device that provides RF communication
with the remote RF modems connected to dataloggers at the field site.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communication to the RF base is enabled.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

‘When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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NOTE

4.2.4.8 RFRemote

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the RFBase. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

The RFBase device is not used for RF400 radios.

The RF remote has only Hardware and Notes tabs.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communication to the RF modem is enabled.

Address — The hardware for each RF modem is configured for a certain
address with internal switches. This address acts as an identification for the
device in an RF network. Each RF modem in the network must have a unique
address; this number is entered in the Address field. Each RF modem used as a
repeater only site still needs its own unique Address.
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Advanced

Use F Command — The “F” command forces the baud rate to 9600. In the
modem enabled (ME) state, the serial I/O port of the end-of-link modem will
communicate with the datalogger at 9600 baud with the “F” command. In the
synchronous device communication (SDC) state, the baud rate from the
computer to the start-of-link modem will be 9600.

Use U Command — The “U” command will force RF communication between
radios to 2400 baud rather than 3000 baud. DC95s purchased before February
1989 can only be used at 2400 baud. For further information see Appendix F
in the Radiotelemetry Network Instruction Manual.

Use W Command — The “W” command will force the RF modem to wait until
there is no carrier detect before transmitting. This option is used when the
computer is connected to more than one RF base.

Custom Dial String — The custom dial string is specifically used to send
commands to an RF95 modem. The values entered into this field will be
inserted between the S command and the string of switch identifiers sent when
the modem is dialed.

4.2.4.9 RFBase-TD

The RFBase-TD device is used to represent a radio base-station modem which
uses the Time Division Polling (TDP) protocol to act as a communications link
between LoggerNet and remote-telemetry radio-datalogger stations. The base
modem hardware must run the Time Division Polling protocol via a TD PROM
or TD-enabled operating system. Hardware that can act as an RFBase-TD
includes the RF500M, RF500B, RF310M, RF310B, and RF315M. The
standard use of the Time Division Polling protocol is to communicate with
PakBus dataloggers using the OneWayData record output method or with table
data dataloggers (CR10X-TD, CR23X-TD, CR510-TD, CR10T) using the Data
Advise record output method.

The child devices of an RFBase-TD are remote radio modems. A child device
can be an RFRemote-TD (table data) or RFRemote-PB (PakBus) depending
upon the type of datalogger connected to the remote radio station’s modem.

When collecting data via radio using the TDP protocol, an RF Polling Interval
is used in conjunction with an RF Poll Offset and a Computer Offset. The
remote radio modems (RFRemote-TD or RFRemote-PB) query the dataloggers
on a time slot given to them by the base modem (RFBase-TD). The base
modem queries the remote modems for data on the specified RF Polling
Interval, factoring in the RF Poll Offset. The base modem buffers this data
until it is queried by the LoggerNet communications server. LoggerNet uses
the RF Polling Interval plus the Computer Offset when collecting the data from
the base modem.

If it is desired to have LoggerNet poll the RFBase-TD for data more frequently
than the interval established by the RF Polling Interval and Computer Offset
settings, the Computer Poll Interval should be set to a non-zero value. In this
case, how often LoggerNet polls the RFBase-TD for data will be determined
by the setting of the Computer Poll Interval, but when LoggerNet polls the RF
Base will be based on the Computer Offset setting.
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For Example:

If:

RF Polling Interval = 5 minutes

RF Poll Offset =X

Computer Offset = 4 minutes 47 seconds

Computer Poll Interval = 0
LoggerNet will query the RF Base 12 times per hour at:
XX:04:47, XX:09:47, XX:14:47, XX:19:47, XX:24:47, XX:29:47,
XX:34:47, XX:39:47, XX:44:47, XX:49:47, XX:54:47, XX:59:47
If:

RF Polling Interval = 5 minutes

RF Poll Offset =X

Computer Offset = 4 minutes 47 seconds

Computer Poll Interval =3
LoggerNet will query the RF Base 20 times per hour at:

XX:01:47, XX:04:47, XX:07:47, XX:10:47, XX:13:47, XX:16:47,
XX:19:47, XX:22:47, XX:25:47, XX:28:47, XX:31:47, XX:34:47,
XX:37:47, XX:40:47, XX:43:47, XX:46:47, XX:49:47, XX:52:47,
XX:55:47, XX:58:47

Neither the Computer Offset nor the Computer Poll Interval has
any effect on when, or how often, the RF Base polls the RF
Remotes for data. The polling of the RF Remotes is determined
solely by the settings of the RF Polling Interval and RF Poll Offset.

Hardware Tab
Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communication to the RF modem is enabled.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.
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NOTE

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the RF95T. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

RF Polling Interval — The time interval on which the RF network should be
queried for data. The interval cannot be greater than 20 minutes.

RF Poll Offset —The time into the Polling Interval that the RFBase should
query the RFRemotes for new data. The data is held in the RFBase’s buffer
until it is queried by LoggerNet for the data.

Computer Offset — The time into the Polling Interval that LoggerNet should
query the RFBase for data.

Computer Poll Interval — The time interval on which LoggerNet will contact
the RFBase-TD for data. When this setting is at its default value of 0,
LoggerNet will contact the RFBase-TD at the RF Polling Interval plus the
Computer Offset. If this setting is changed to a non-zero value, LoggerNet will
query the RFBase-TD for data at this interval. The timing of the queries will
be based on the Computer Offset.
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Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

BMP1 Station ID — The address that will be used for the device in the BMP1
network. When adding a new device to the network, this field will not show up
until after the Apply button has been pressed. The ID will be assigned
automatically by LoggerNet, but can be changed by the user. This allows the
user to designate unique addresses for all BMP1 devices across multiple
LoggerNet networks.

Clock Tab

Time Zone Offset — Enter an amount of time to offset the RFBase’s clock
from the PC’s clock when it is set. This feature is useful if the RFBase is
located in a different time zone than the PC, and you want the datalogger to
reflect the local time when the clock is set.

Automated Clock Check — A schedule can be set up to compare the
computer’s clock with the RFBase’s clock, and automatically set the RFBase’s
clock if it varies by a certain amount. This option should be used with caution
since the change could result in data with missing or duplicate time stamps.

Enabled — This check box is used to turn the clock check schedule on or off.

Initial Date/Initial Time — These fields are used to specify when the first
scheduled clock check should occur. If the time reflected by these fields has
already occurred, a clock check will be performed during the next data
collection attempt with the network.

Interval — Enter an interval for how often a clock check should be performed.

Allowed Clock Deviation — Enter the amount of time, in seconds, that the
RFBase’s clock can differ from the computer’s clock before the RFBase’s
clock is corrected. If 0 is entered, the clock will be checked but not set. The
Last Clk Chk and Last Clk Diff statistics can be viewed in the Status monitor
to determine the time of the last clock check and the amount of deviation when
this value is set to 0.

If your computer automatically adjusts for daylight savings
time, then your RFBase’s clock will be adjusted accordingly
if the Automated Clock Check is enabled.

A device will not be contacted by LoggerNet only for a clock
check. If a clock check interval occurs outside of a scheduled data
collection interval, the clock check will be executed the next time
data collection is attempted.
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Adjusted Server Date/Time — Displays the date and time for the computer on
which the LoggerNet server is running. This value will be displayed/updated
only when the Check Clocks button is pressed.

Station Date/Time — Displays the date and time for the RFBase. This value
will be displayed/updated only when the Check Clocks button is pressed.

The RFBase’s clock can be set to that of the PC’s by pressing the Set Station
Clock button.

4.2.4.10 RF RemoteTD

This device is used to configure the remote modem in an RF-TD network.
This option is used when the datalogger attached to the remote modem has a
table-data operating system.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
‘When this box is selected, communication to the RF modem is enabled.

Address — The hardware for each RF modem is configured for a certain
address with internal switches. This address acts as an identification for the
device in an RF network. Each RF modem in the network must have a unique
address; this number is entered in the Address field. Each RF modem used as a
repeater only site still needs its own unique Address.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the RF95T remote. Additional time may be needed in
instances where the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

4.2.4.11 RFRemote-PB

This device is used to configure the remote modem in an RFBase-TD network
when the datalogger attached to the remote has a PakBus operating system.

Standard

Communications Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the RF modem.

Address — Enter the unique address for the RF radio.
PakBus Verify Interval — The amount of time that will be used as the link
verification interval in the PakBus hello transaction messages. If no

communication has taken place during the specified interval, LoggerNet will
initiate a hello exchange with the datalogger. A verify interval of zero causes
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LoggerNet to use a default verify interval of 2.5 times the beacon interval. If
the beacon interval is also zero, the default verify interval is 5 minutes.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

Advanced

Extra Response Time — The amount of additional time, in seconds, that
LoggerNet should wait for this device to respond. Note that Extra Response
Time is cumulative for all devices in the network.

PakBus Address — This field reflects the address of the LoggerNet server.

BMP1 Station ID — The address that will be used for the device in the BMP1
network. When adding a new device to the network, this field will not show up
until after the Apply button has been pressed. The ID will be assigned
automatically by LoggerNet, but can be changed by the user. This allows the
user to designate unique addresses for all BMP1 devices across multiple
LoggerNet networks.

4.2.4.12 MD9 Base

NOTE

NOTE

The MD9 base modem has only Hardware and Notes tabs.

LoggerNet assumes an MD9 base modem address of 255.
Therefore, the MD9 base modem must have the hardware switch
ID set to 255 for communication to work.

A PakBus datalogger is added to an MD9 network by attaching a
PakBusPortHD to an MD9 Remote. The PakBus datalogger is
then attached to the PakBusPortHD. Note that this communication
link may be slow. It may take several minutes for the link to be
dropped, once communication is complete. Therefore, you will
not be able to make fast transitions between communication links.
Also, the Status Monitor will reflect this communication link as
marginal.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communication to the MD9 base is enabled.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.
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NOTE

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the MD9. Additional time may be needed in instances where
the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.
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4.2.4.13 MD9 Remote

NOTE

The MD9 remote is the MD9 modem device that is connected to the datalogger
at the field site. It has Hardware and Notes tabs only.

A PakBus datalogger is added to an MD9 network by attaching a
PakBusPortHD to an MD9 Remote. The PakBus datalogger is
then attached to the PakBusPortHD. Note that this communication
link may be slow. It may take several minutes for the link to be
dropped, once communication is complete. Therefore, you will
not be able to make fast transitions between communication links.
Also, the Status Monitor will reflect this communication link as
marginal.

Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communications to the MD9 modem are enabled.

Address — The hardware for each MD9 modem is configured for a certain
address using internal hardware switches. This address acts as an identification
for the device in an MD9 network. Each MD9 modem in the network must
have a unique address; this number is entered in the Address field.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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NOTE

4.2.4.14 RF400

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.

Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the MD9. Additional time may be needed in instances where
the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

If the RF400 is being used in a point-to-point network (one base radio to one
remote radio) or in a PakBus network, where all of the settings in the radios are
identical, then the communications link can be depicted on the device map as a
direct connection (COM Port with datalogger or PakBus routing device
attached — no RF400s shown in the device map). However, in a point-to-
multipoint network where all remote radios have a separate address, the
RF400s are depicted on the device map. Refer to the RF400 Users Manual for
complete information on RF400 radio setup.

The RF400 has only Hardware and Notes tabs.

Standard

Communication Enabled — Before communication can take place, all devices
in the chain must be enabled. When this box is selected, the RF400 radio is
enabled for communication.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.
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NOTE

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Attention Character — Enter the character that will be used to reset the RF400
modem. By default, the radios are programmed to use the + character as the
Attention Character. However, if the RF400 is being used in a
communications link that includes a phone modem, you will most likely need
to change this character in the RF400 radio setup and on LoggerNet’s Setup
Screen. Most phone modems use + as the reset character, and sending this
character unexpectedly will reset the modem and terminate the
communications link.

Advanced

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

4.2.4.15 RF400 Remote

This device is used to set up the RF remote in a point-to-multipoint RF
communication network containing CSI’s RF400 modems. It has only
Hardware and Notes tabs.

Standard

Communication Enabled — Before communication can take place, all devices
in the chain must be enabled. When this box is selected, the RF400 radio is
enabled for communication.
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NOTE

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Network Address — Enter the network address that is set up in the RF400
radio. A unique network address is required only if there is more than one
network of dataloggers within the communication range of the network you are
configuring; otherwise, the default of 0 can be used. All devices in a network
must have the same radio network address. Valid Radio Net Addresses are 0
through 63.

Radio Address — This is the unique radio address for the RF400 remote. Valid
addresses are 0 through 65,535.

Advanced

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.
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4.2.4.16 Generic Modem

NOTE

The Generic Modem is used to set up any device in the communications
network whose behavior is controlled by scripts. No default strings (such as
reset and initialization strings) are sent; therefore, all commands must be
entered by the user.

Hardware Tab, Standard

Communications Enabled — Before communications can take place, all
devices in the chain must have the Communications Enabled box checked.
When this box is selected, communications to the generic modem are enabled.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

‘When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this device. Note that the actual
rate of communication may be limited by the capability of other devices in the
communications chain.
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Hardware Tab, Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before terminating the communications link if there is
no response from the generic modem. Additional time may be needed in
instances where the communications link is noisy or network traffic is heavy.

Maximum Packet Size — Data is transferred in “chunks” called packets. For
most devices the default value is 2048 byes. The value entered in this field can
be changed in 32 byte increments. If a communications link is marginal,
reducing the packet size may improve reliability.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

Modem Tab

Dial script — Enter the complete ASCII text string (initialization commands,
telephone number, etc.) that is required to set up the device for communication.

End script — Enter the reset string that should be sent at the end of
communication with this device. Care should be taken to ensure that the script
puts the device in an off-line state.

Half Duplex — Select this check box to enable half-duplex communication.
This means that communication will take place in one direction at a time;
therefore, it will significantly slow the communication speed.

Raise DTR — Select this check box to set the DTR (data terminal ready) line
high. This tells the remote device that the computer is ready to receive data.

RTS CTS use — Determines what mode to use for Request to Send/Clear to
Send functions:

e Hardware handshaking will be enabled — The computer uses the RTS and
CTS hardware lines to control the flow of data between the computer and
the remote device. Most newer modems support hardware flow control.

e The RTS line will be raised — Sets the RTS (ready to send) line high. This
tells the remote device that the computer is ready to send data.

e The RTS line will be lowered — Sets the RTS line low.

4.2.4.17 PakBusPort

A PakBusPort must be added to the network map if you want to add a
datalogger capable of PakBus communication (CR510-PB, CR10X-PB,
CR23X-PB, CR1000, CR3000, CR800, or CR200 Series). PakBus is a packet-
based communications protocol developed by CSI for its dataloggers and some
communications peripherals. PakBus offers a robust, efficient means of
communication within larger datalogger networks, and allows routing of data
from one datalogger (or other PakBus device) to another within the network.
All PakBus devices within the network are assigned a unique address.
Transmissions within the network can be broadcast to all devices or to only one
device using the unique address.
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PakBus Graph can be used to visually monitor and retrieve settings from
devices in a PakBus network.

Refer to Campbell Scientific’s PakBus Networking Guide for more
information about setting up PakBus networks.

Hardware Tab, Standard

Communications Enabled — Before communication can take place, all
devices in the chain must be enabled. When this box is selected, the PakBus
port is enabled for communication.

PakBus Port Always Open — The computer running the LoggerNet server is
included as a PakBus device in the network. Because of the nature of
broadcast messages within the Pakbus network, the computer can keep the
PakBus port open, and therefore, can “listen” for transmissions from other
PakBus devices. In most instances, keeping this port open is not an issue.
However, if there are other hardware or software components on your
computer that must have access to the physical port to which the PakBus port is
attached, you will want to clear the PakBusPort Always Open box so that
LoggerNet opens the port only when communication is initiated as part of
scheduled data collection or manually by the user. This way, the port remains
available for other uses, except when it is in use by LoggerNet.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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NOTE

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — Select the arrow to the right of this field to choose a
maximum baud rate for communication with this datalogger. Note that the
actual rate of communication may be limited by the capability of other devices
in the communications chain.

Beacon Interval — Routing devices in a PakBus network are capable of
“learning” about other devices in the network. To learn about other devices in
the network the router can be configured to send out a beacon, and any devices
in the PakBus network that can “hear” the broadcast will respond with an
identification message. The beacon interval is how often the computer will
send out a beacon to the PakBus network. If the PakBus Port is Dialed check
box is enabled, the beacon will not be transmitted at the specified interval
unless LoggerNet is actively communicating over the PakBus Port.

PakBus Verify Interval — The amount of time, in seconds, that will be used as
the link verification interval in the PakBus hello transaction messages. If no
communication has taken place during the specified interval, LoggerNet will
initiate a hello exchange with the datalogger. A verify interval of zero causes
LoggerNet to use a default verify interval of 2.5 times the beacon interval. If
the beacon interval is also zero, the default verify interval is 5 minutes.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

Hardware Tab, Advanced

Extra Response Time — In this field, specify the additional time that
LoggerNet should delay before breaking the communications link if there is no
response from the datalogger. Additional time may be needed in instances
where the communications link is noisy or network traffic is heavy.

PakBus Address — This read-only field displays the address that has been
assigned to the PakBus port. In most instances, the LoggerNet server has only
one PakBus address that is used for all PakBus ports; however, if you want to
have multiple independent PakBus networks, you can set the PakBus address
for each port separately. Multiple PakBus ports can be assigned individual
addresses using the Options | LoggerNet PakBus Settings menu option.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.
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TCP Password — This is a password that is used to control IP access to a
datalogger. Passwords are assigned through the Device Configuration Utility
or through the datalogger’s settings which can be edited through PakBus Graph
or the Device Configuration Utility.

New PakBus Nodes Tab

The New PakBus Nodes tab displays the address and device type of PakBus
devices that LoggerNet has discovered (from direct communication or from the
routing table of another device), but are not yet added to the network map.

Select a PakBus port in the device map and press Start Search to have
LoggerNet query the network for devices. When a device is found, its PakBus
address will be added to the Node PakBus ID column. When Get Device Type
is pressed, the type of device (e.g., CR1000, CR10X-PB) will be displayed in
the Device Type column. To automatically add a device to the network map,
highlight it and press Add To Network Map. The datalogger will be added to
the network as the correct device type and PakBus ID.

4.2.4.18 PakBus Router

A PakBus Router can be another datalogger, an NL100, or any other device
that can be assigned a PakBus address and handle PakBus communication in a
datalogger network.

Standard

Communication Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the PakBus router.

PakBus Address — The address of the device in the PakBus network. Valid
ranges are 1 through 4093.

Advanced

Maximum Packet Size — Data is transferred in “chunks” called packets. The
default value is 1000 bytes; however, the value entered in this field can be
between 32 and 2048 bytes, in 32 byte increments. If a communication link is
marginal, reducing the packet size may improve the success rate.

PakBus Encryption Key — This setting specifies text that will be used to
generate the key for encrypting PakBus messages sent to or received from this
device. The key entered here must match the PakBus Encryption Key setting in
the device. (The device setting is entered using DevConfig, PakBus Graph,
Network Planner, or a CR1000KD.)

The PakBus Encryption Key can be up to 63 bytes long and can include any
character with the exception of the Null character. Note that if Unicode
characters are included in the key, those characters may take up to three bytes
each.

If the PakBus Encryption Key device setting is specified as an empty string, the
device will not use PakBus encryption. If the PakBus Encryption Key device
setting is specified as a non-empty string, however, the device will not respond
to any PakBus message unless that message has been encrypted. AES-128
encryption is used.
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4.2.4.19 PakBusPort HD

NOTE

This virtual device is used to facilitate communication with a PakBus
datalogger in an RF95 or RF232 radio network or in an MD9 network.

Standard

Communications Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the PakBus node.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

‘When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — The maximum baud rate at which communication
will take place with this device.

PakBus Verify Interval — The amount of time, in seconds, that will be used as
the link verification interval in the PakBus hello transaction messages. If no
communication has taken place during the specified interval, LoggerNet will
initiate a hello exchange with the datalogger. A verify interval of zero causes
LoggerNet to use a default verify interval of 2.5 times the beacon interval. If
the beacon interval is also zero, the default verify interval is 5 minutes.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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Advanced

Extra Response Time — The amount of additional time, in seconds, that
LoggerNet should wait for this device to respond. Note that Extra Response
Time is cumulative for all devices in the network.

PakBus Address — This field is for display only. It shows the PakBus address
that has been set up for the PakBus Port. This address can be changed by going
to the Setup Screen’s Options | LoggerNet PakBus Settings menu item.

4.2.4.20 PakBusTcpServer

The PakBus TcpServer can accommodate multiple incoming PakBus/TCP
connections to service the stations attached to it. Therefore, the same IP port
can be used to listen for incoming connections from multiple dataloggers.

The Outbound PakBus Connections portion of the Routing tab can be used to
specify IP addresses and port numbers to be used for outgoing connections to
specific dataloggers attached to the PakBus TcpServer. The Maintained Nodes
portion of the Routing tab can be used to cause LoggerNet to maintain a
connection with a range of these dataloggers, once an incoming connection has
been established.

Hardware Tab, Standard

Communications Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the PakBus TcpServer.

PakBus Port Always Open — By default, a port is only active when
communication is taking place with a device. Selecting this option will keep
the port always open for each datalogger attached to the PakBus TcpServer.

Maximum Time On-Line — This field is used to define a time limit for
maintaining a connection to the device. (This may be useful in avoiding costly
communication costs, in the event that a connection to a station is inadvertently
maintained for a long period of time.) Maximum Time On-Line applies to both
scheduled connections and manual connections. However, for manual
connections from the Connect Screen, it is always best to manually disconnect
rather than relying on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t Reset
buttons. If the Reset Max Time button is pressed, the Max Time On-Line
counter will be reset. If the Don’t Reset button is pressed or if no button is
pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).
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NOTE

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Beacon Interval — The time interval on which the PakBus node should
transmit its routing table information in the PakBus network.

PakBus Verify Interval — The amount of time, in seconds, that will be used as
the link verification interval in the PakBus hello transaction messages. If no
communication has taken place during the specified interval, LoggerNet will
initiate a hello exchange with the datalogger. A verify interval of zero causes
LoggerNet to use a default verify interval of 2.5 times the beacon interval. If
the beacon interval is also zero, the default verify interval is 5 minutes.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

Hardware Tab, Advanced

Extra Response Time — The amount of additional time, in seconds, that
LoggerNet should wait for this device to respond. Note that Extra Response
Time is cumulative for all devices in the network.

PakBus Address — This field is for display only. It shows the PakBus address
that has been set up for the PakBus TcpServer. This address can be changed by
going to the Setup Screen’s Options | LoggerNet PakBus Settings menu item.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

IP Port Used for Call-Back — Enter the port number that LoggerNet should
open and monitor for incoming call-back messages. If a value of zero is
entered, LoggerNet will make an outbound TCP connection and then listen on
that connection until validated data is received.

TCP Password — This is a password that is used to control IP access to a
datalogger. Passwords are assigned through the Device Configuration Utility or
through the datalogger’s settings which can be edited through PakBus Graph or
the Device Configuration Utility.
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Routing Tab
Outbound PakBus Connections

This box is used to specify IP addresses and port numbers for outbound
connections to any of the dataloggers attached to the PakBus TcpServer.

To add a connection, enter the PakBus Address and IP Address in the fields
below the Outbound PakBus Connections box. Then press the Add
Connection button. To remove a connection, highlight the connection to
remove in the Outbound PakBus Connections box and press the Remove
Connection button.

PakBus Address — The address of the device in the PakBus network. This
must match the PakBus address specified on the Hardware tab of the
datalogger.

IP Address — Enter the IP address and port number that is assigned to the
device to which you will be connecting. The address and port are entered in
decimal form in the format XXX. XXX . XXX:YYYY, where the Xs represent
the IP network number and the Y's represent the port number. Leading Os
should not be entered (e.g., 123.45.6.789:6789; note that 45 was entered
instead of 045, and 6 instead of 006).

Maintained Nodes

This box is used to cause LoggerNet to maintain a connection with a range of
dataloggers attached to the PakBus TcpServer. LoggerNet waits for an
incoming connection from a datalogger in the range. Once an incoming
connection has been established with a datalogger in the range, the connection
is maintained. Multiple ranges can be specified.

To add a range, enter the Range Begin and Range End in the fields below the
Maintained Nodes box. Then press the Add Range button. To remove a
range, highlight the range to remove in the Maintained Nodes box and press the
Remove Range button.

Range Begin — The beginning of the range of PakBus addresses for which a
connection should be maintained.

Range End — The ending of the range of PakBus address for which a
connection should be maintained.

4.2.4.21 SerialPortPool

The SerialPortPool is used to allow LoggerNet to call, by phone, multiple
remote dataloggers, when there is more than one phone line and modem
available to make the connections. With pooled devices, multiple com
port/phone modem combinations can be specified for each datalogger. That
way, LoggerNet is not restricted to the use of a single base modem when
calling a particular station. When calling a station, LoggerNet will decide
which modem from a group (pool) of modems to use. Preference will be given
to a modem based on availability and past performance.

Each remote phone modem and datalogger has its own SerialPortPool device.
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When configuring a SerialPortPool, use the Serial Ports tab to add all the serial
ports that are connected to base modems that can be used to call this site. The
dialing string entered in the phone remote must work in conjunction with any
of the modems connected to the serial ports added to the pool for this
datalogger.

For more information on modem pooling, refer to LoggerNet’s online help.

NOTE When using pooled modems, the modems should all be such that
any of the modems/phone lines could be used in conjunction with
any device that has it as part of its modem pool. Using the same
type — brand of modem is suggested. Also ensure that there is no
preference for phone lines that may be used (e.g., long distance
rates).

Hardware Tab
Standard

Communications Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the SerialPortPool.
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NOTE

Maximum Time On-Line — Enter a time limit for maintaining a connection to
the device. (This may be useful in avoiding costly communication costs, in the
event that a connection to a station is inadvertently maintained for a long
period of time.) Maximum Time On-Line applies to both scheduled
connections and manual connections. However, for manual connections from
the Connect Screen, it is always best to manually disconnect rather than relying
on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t
Reset buttons. If the Reset Max Time button is pressed, the Max Time On-
Line counter will be reset. If the Don’t Reset button is pressed or if no button
is pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — The maximum baud rate at which communication
will take place with this device.

Advanced

Extra Response Time — The amount of additional time, in seconds, that
LoggerNet should wait for this device to respond. Note that Extra Response
Time is cumulative for all devices in the network.

Delay Hangup — The amount of time, in seconds and milliseconds, that
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

Serial Ports

The Serial Ports tab is used to add all of the serial ports that are connected to
base modems that can be used to call this site. The dialing string entered in the
phone remote under the SerialPortPool must work in conjunction with any of
the modems connected to the serial ports added to the pool.
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NOTE

All of the COM ports which are set up and recognized by Windows will be
shown in the Available Ports list. Select a COM port from the list and press
Add Port to add the port to the modem pool. To delete a COM port from the
pool, select it in the Serial Port Pool box and press Remove Port.

When a SerialPortPool is added, LoggerNet will search for other
SerialPortPools in the network map and add all of the serial ports
specified in the existing SerialPortPools to the new
SerialPortPool.

4.2.4.22 TerminalPortPool

NOTE

The TerminalServerPool is used to allow LoggerNet to call, by phone, multiple
remote dataloggers, when there is more than one phone line and modem
available to make the connections.

The TerminalServerPool uses an IP connection to reach a modem. This type of
modem pooling is generally accomplished using devices known as terminal
servers. Examples of this kind of device include the following:

e Lantronix EDS8PR
e Cisco 2500 Series
e PC Micro Net Modem Software

When these products are used, software is often installed on the
host computer (LoggerNet PC) that will define a local serial port
(virtual serial port) that redirects to the IP-based service provided
by the terminal server. Serial Port Pooling is used when virtual
serial ports are installed.

Terminal Server Pooling is an alternative to using redirected serial ports. In
Terminal Server Pooling, TCP/IP is used to communicate with one or more
terminal servers. In this case, the LoggerNet server makes TCP connections to
the terminal server and sends commands to the modem. If the terminal server
supports the serial port protocol RFC 2217, select the check box. This allows
LoggerNet to use additional commands to control serial port characteristics
such as baud rate, word length, stop bits, and handshaking. Using the terminal
servers directly may simplify the use of the system in that it would eliminate
the driver that would otherwise be used to redirect a serial port. Since
implementations of terminal servers (including those that support RFC 2217)
can vary, it may make sense to verify compatibility before purchasing
hardware.

With pooled devices, multiple terminal server/phone modem combinations can
be specified for each datalogger. That way, LoggerNet is not restricted to the
use of a single base modem when calling a particular station. When calling a
station, LoggerNet will decide which modem from a group (pool) of modems
to use. Preference will be given to a modem based on availability and past
performance.

Each remote phone modem and datalogger has its own TerminalServerPool
device.
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NOTE

When configuring a TerminalServerPool, use the Terminal Servers tab to add
all the terminal servers that are connected to base modems that can be used to
call this site. The dialing string entered in the phone remote must work in
conjunction with any of the modems connected to the terminal servers added to
the pool for this datalogger.

For more information on modem pooling, refer to LoggerNet’s online help.

When using pooled modems, the modems should all be such that
any of the modems/phone lines could be used in conjunction with
any device that has it as part of its modem pool. Using the same
type — brand of modem is suggested. Also ensure that there is no
preference for phone lines that may be used (e.g. long distance
rates).

Hardware Tab
Standard

Communications Enabled — This check box is used to turn communication on
or off. This check box must be enabled for any communication to take place
over the TerminalServerPool.

Maximum Time On-Line — Enter a time limit for maintaining a connection to
the device. (This may be useful in avoiding costly communication costs, in the
event that a connection to a station is inadvertently maintained for a long
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NOTE

period of time.) Maximum Time On-Line applies to both scheduled
connections and manual connections. However, for manual connections from
the Connect Screen, it is always best to manually disconnect rather than relying
on LoggerNet to disconnect for you.

When the device is contacted on a schedule, communication with the device
will be terminated once this time limit is exceeded. A value of 0 in this field
indicates that there is no time limit on maintaining a connection to the device.

When the device is connected in the Connect Screen and the time limit
approaches, a dialog box is displayed warning the user that Max Time On-Line
is about to be exceeded. The dialog box has Reset Max Time and Don’t
Reset buttons. If the Reset Max Time button is pressed, the Max Time On-
Line counter will be reset. If the Don’t Reset button is pressed or if no button
is pressed, the connection will be terminated when Max Time On-Line is
reached.

The format for this field is 00 h(ours) 00 m(inutes) 00 s(econds).

If you are using LoggerNet Admin or LoggerNet Remote 4.0 and
using the Connect Screen to connect to a remote server that is
running an older version of LoggerNet, the behavior will be
different than described above. When connecting to a LoggerNet
3.4.1 server, you will be disconnected with no advanced warning
when Max Time On-Line is reached. A message will be displayed
indicating that Max Time On-Line has been reached. When
connecting to servers older than LoggerNet 3.4.1, the behavior
will be variable. Generally, you will be disconnected at some
point, but the timing of the disconnect will not be predictable.

Maximum Baud Rate — The maximum baud rate at which communication
will take place with this device.

Advanced

Extra Response Time — The amount of additional time, in seconds, that
LoggerNet should wait for this device to respond. Note that Extra Response
Time is cumulative for all devices in the network.

Delay Hangup — The amount of time, in seconds and milliseconds, which
LoggerNet should delay before hanging up the link to the device. If a new
command to the device is issued before the delay has expired, communication
will not be terminated.

Terminal Servers

The Terminal Servers tab is used to add all of the terminal servers that are
connected to base modems that can be used to call this site. The dialing string
entered in the phone remote under the TerminalServerPool must work in
conjunction with any of the modems connected to the terminal servers added to
the pool.
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To add a terminal server to the pool, type in the address of the terminal server
port in the Terminal Server ficld and press the Add button. The address
consists of an IP or DNS address followed by a colon followed by the TCP port
number (e.g., 192.168.7.14:10001 or
[2620:24:8080:8600:85a1:fcf2:2172:11bf]:10001). After the terminal server
has been added to the pool, there will be check box next to it in the Terminal
Server Pool box. Select this check box to use serial control protocol (RFC
2217).

To delete a terminal server from the pool, select it in the Terminal Server Pool
box and press Remove.

NOTE When a TerminalServerPool is added, LoggerNet will search for
other TerminalServerPools in the network map and add all of the
terminal servers specified in the existing TerminalServerPools to
the new TerminalServerPool.

4.2.5 Setting Up Scheduled Data Collection
4.2.5.1 Data Collection Scheduling Considerations

One of the goals in datalogging applications is to retrieve the data from the
datalogger’s memory to a computer so that it can be analyzed further.
LoggerNet can be used to retrieve the data from the datalogger manually, on
demand, or you can set up an automatic data collection schedule. When the
schedule is enabled and LoggerNet is up and running, the LoggerNet server
will initiate calls to the datalogger on the defined schedule and collect its data.
Remember that what data is collected, and how it is stored, is configured on the
datalogger’s Data Files or Final Storage Area tab. When the data is collected,
it is stored to a file (unless the No File option is chosen when setting up what
data to collect), and it is also stored in LoggerNet’s data cache. LoggerNet
client applications, such as the Numeric and Graphical Displays or RTMC,
retrieve their information from this data cache.

In some cases, LoggerNet client applications display only data that has been
collected. In other cases, LoggerNet initiates the retrieval of data to display.
These cases are described below:

Numeric Displays and Graphs (opened from the Connect Screen)
Mixed Array Dataloggers

Final storage data from mixed array dataloggers is retrieved only when
data collection from the datalogger occurs (initiated manually from the
Connect Screen or based on a schedule). Therefore, the final storage
information on the data displays will be updated only as often as data
collection is performed for these dataloggers. Input locations do not have
to be scheduled for collection to be displayed. When connected, these
values are updated based on the update interval of the display (but limited
by how fast measurements are actually being made in the datalogger).
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4.2.5.2 Intervals

Table Data Dataloggers

When connected, data from table data dataloggers is updated based on the
Update Interval. (This is referred to as real time monitoring.) Note that
data can be updated no faster than the data values are being generated by
the datalogger. When not connected, data from table data dataloggers is
updated only as often as data collection is performed. (This is referred to
as passive monitoring.) Therefore, for input locations or public variables
to be updated when not connected, they must be included for scheduled
collection.

RTMC

In RTMC, data displays will be updated no more frequently than data is being
collected from the datalogger, either manually or on a schedule.

One of the most significant considerations for setting up data collection is all of
the intervals associated with reading, storing, and retrieving data. The intervals
and their significance for data handling are described below.

4.2.5.2.1 Datalogger Program Intervals

There are two types of intervals written into the datalogger program which
affect the availability and collection of data:

e Program Execution Interval — The execution, or scan, interval
determines how often the datalogger carries out the instructions in the
datalogger program. It is specified in seconds and determines the
fundamental rate at which data is available. In typical programs the sensor
readings are taken at this rate and the values are stored in corresponding
Input Locations or variables. This execution interval is the fastest that data
measurements can be updated and data stored. (Depending on how the
program is written, sensor readings may occur at specified intervals and
not on every program execution.)

e Table Storage Interval or Qutput Data Interval — Most data tables or
final storage arrays are set up to store data records at regular intervals.
The data record consists of a record number and time stamp, followed by
the output processing (i.e., sample, average, min, max, etc.) of the input
location or variable values. This interval must be a multiple of the
program execution interval or storage intervals will be skipped. For
example, if the program execution interval is 5 seconds and the table
interval is set to 3 seconds, there will only be an entry in the table every 15
seconds. The interval specified determines the fastest rate the server can
collect new data that is stored to the datalogger’s final storage memory.

4.2.5.2.2 Data Collection Setting Intervals

The collection interval at which the LoggerNet server requests new data from
the datalogger is set up on the Schedule tab for that datalogger in the Setup
Screen. If the collection interval is faster than the rate at which data is being
stored to a data table by the datalogger program, data will not be collected
every call, but only at intervals when new data is available.
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If data collection is enabled for input location data (Inlocs) on the
CR10X-TD/PB family dataloggers or Public tables on CR1000, CR3000,
CR800, CR5000 or CR9000 dataloggers, the current values will be collected
every time a scheduled collection occurs, whether or not the values have been
updated. Therefore if your scan interval were one minute in the datalogger
program, and the data collection interval were 30 seconds, you would get two
identical records in the Public table for each one minute scan.

4.2.5.2.3 Communications Path Considerations

When setting up data collection intervals for the dataloggers you should
consider the communications path to the datalogger, and its affect on how often
you can retrieve data.

Phone modems require anywhere from 10 — 30 seconds or more to establish
communication, negotiate baud rate, and start transferring data. Therefore, it is
not a good idea to schedule collection by phone modem more often than once
every two minutes. The time to make a call and start communications should
be considered when you are collecting from multiple stations by phone.
Sufficient time should be allowed for the server to dial the station, retrieve the
data, and then contact the next station. There should be enough time between
calls to the first station that the calls to the other stations using the same
modem can be completed. Otherwise the collection schedule will be delayed
waiting for the previous stations to finish.

RF networks with repeaters also add time delays since each modem must be
contacted and then pass the message on to the next RF modem and so on. Each
of these operations takes time so the time schedule for RF networks with
repeaters should allow enough time for the link to be established with the
datalogger and collect the data.

Consideration should also be given to other operations such as clock sets,
program downloads, or manual data requests to the datalogger. These require
significantly more time and can affect RF network responsiveness.

Any network setup using a phone to RF should be reviewed for collection
scheduling issues due to the combinations of time delays associated with RF
data collection.

4.2.5.3 Setting Up Scheduled Data Collection

The data to be collected and the output file locations and format are specified
on the datalogger’s Data File or Final Storage tab. The Schedule tab is used to
define the interval on which the LoggerNet server will check the datalogger for
new data. If new data exists, it will be stored in the data files and the
LoggerNet data cache.

To set up a data collection schedule for a datalogger, first ensure that your
device map has been configured with all of the devices listed as they actually
exist. Next, determine which tables or final storage areas should be collected
from the datalogger each time a data collection attempt is made. If no tables
are selected on the Data Files tab or the Final Storage Area is not enabled for
collection, no data will be collected from the datalogger.
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NOTE

You should check the directory path and the data file options to make sure the
files are where you want them and in the right format. Note that for table-
based dataloggers, each table must be configured separately (i.e., selected for
collection, file name provided, file format specified, etc.).

For table-based dataloggers, if no table names appear on the Data
Files Tab, click the Get Table Definitions button.

The data collection schedule should be set up next. Set the initial date and time
to when you would like the first data collection attempt to occur and set the
interval at which subsequent data collection attempts should occur. Make sure
that communications are enabled for all devices in the communications path,
and that scheduled collection is enabled. If the initial date and time is set to a
time that has already passed, data collection will begin immediately.

The Status Monitor screen (Section 6, Network Status and Resolving
Communication Problems) can be used to ensure that data collection is
occurring on the defined schedule. Some issues will also be identified by the
Troubleshooter (Section 6, Network Status and Resolving Communication
Problems). If data is not being collected, check the following:

e  The Scheduled Collection Enabled box on the Schedule tab for the
datalogger must be selected. This turns the schedule “on”. You can
temporarily disable data collection by clearing this check box and applying
the change.

e The tables or final storage areas from which you desire data should be
enabled for collection in the Data Files or Final Storage Area tab of the
Setup Screen.

e  All devices in the communications path to the datalogger must have the
Communications Enabled check box on the Hardware tab selected.

e  Unsuccessful attempts to communicate with the datalogger may exhaust
the number of Primary Retries specified so that the Secondary Retry
interval is in effect. Check the date and time listed for the next data
collection in the Status Monitor.

e Look at the collection state data for the datalogger in the Status Monitor.
This is displayed as one of four states.
— Normal collection
—  Primary retry
—  Secondary retry
—  Collection disabled

e Check the Status window and ensure the Pause Schedule check box is
cleared.

e For table-based dataloggers, ensure the table definitions have been
retrieved from the datalogger and are current.
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4.2.6 Setting the Clock

NOTES

A datalogger’s Clock tab can be used to define a schedule at which an
automatic clock check will be performed. The datalogger’s clock will be set if
it varies from the LoggerNet server’s clock more than the amount of time
specified in the Allowed Clock Deviation field.

Because it is important to maintain accurate time stamping of your data, there
are a few things to take into consideration when setting up a clock check
schedule.

Your datalogger clock should deviate no more than =1 minute per month.
Typically, this drift is less than what will be experienced with a personal
computer. Therefore, unless you have a scheduled task on your computer
which synchronizes your computer’s clock with an atomic clock or other
accurate time keeping device, the datalogger’s clock may be more accurate
than the PC’s clock.

Another point to consider is how the clock checks may affect the time stamp
for your data. Let’s say, for instance, that you have a data collection schedule
of one minute with a clock set if the two clocks deviate more than two minutes.
Over time, the clocks may drift sufficiently that the datalogger’s clock is set. If
the datalogger’s clock is 12:02:00, and the LoggerNet computer clock is
12:04:15 the datalogger’s clock will be set to 12:04:15. Therefore, there will
be no data for the time stamps 12:03 and 12:04. Conversely, if the datalogger’s
clock is a few minutes faster than the LoggerNet computer’s clock, the result
would be duplicate time stamps that contained different data.

For the CR10X-TD family of dataloggers, when an instruction
P84 Output Record is executed in the datalogger program to create
an interval based table and a record is stored, the time stamp is not
stored along with the record. Instead, when data is retrieved from
the datalogger, the datalogger uses the time stamp of the last
record stored and the table interval to calculate the time stamp for
any previous records. This calculated time stamp is then stored by
the server as part of the data record along with the other data
values when data is collected. Because of this time stamping
method, if the datalogger clock is changed such that it passes an
output interval a discontinuity could occur in the records that
could cause the time stamps to be incorrect. Event-based data
storage does not rely on a calculated time stamp. Data stored to a
table based on an event includes a time stamp in the table.

In table-based dataloggers the record number can be used along
with the time stamp to assure that records are in order, and no data
has been missed.

Changing the computer system clock while the display screens are
running will terminate the connection for most of the screens.
This can also affect LoggerNet operations or even crash the
program.
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4.2.7 Sending a Program to the Datalogger from Setup

In most instances, you will send a new program to the datalogger from the
Connect Screen. Once the program is sent from Connect, you can launch a
Numeric Display from that window to view measurements and ensure the
program is working correctly. However, for convenience when configuring a
datalogger for communication and data collection, a program can also be sent
from the Setup Screen.

Select the Program tab for the highlighted datalogger. If a program exists in
the datalogger that LoggerNet has knowledge of, it will be displayed in the
Current Program fields. To send a new program, press the Send button.

For mixed-array dataloggers, if the datalogger currently has a program running
in it but LoggerNet is not aware of that program, you can Associate a program
with the datalogger. When a program is associated with a datalogger, input
location labels and final storage values will be available for viewing on
LoggerNet’s Numeric and Graphical Displays.

CR1000, CR3000, and CR800 Series dataloggers also have an Associate
button. This may be used to associate a TDF file with a datalogger. TDF
stands for Table Definitions File. When a program is compiled for a CR1000,
CR3000, or CR800 Series datalogger a program_name.TDF file is created
along with the original program file. This file contains the table definitions
(table size, variable names, data types, etc.) for that program. Associating the
TDF file with a datalogger can be useful if communication is taking place over
a slow or unreliable communications link where the attempt to receive table
definitions back from the datalogger fails.

4.2.8 Setup’s Tools Menu

4.2.8.1 LoggerNet Server Settings
4.2.8.1.1 LoggerNet Settings
LoggerNet Clock Settings

LoggerNet allows you to select the time option that will be used for the
LoggerNet server. There are three options:

Use local time without correction for daylight saving time — The
LoggerNet server will use the clock from the computer on which
LoggerNet is running. When the time changes to daylight saving time, the
server’s time is not affected.

Use local time with correction for daylight saving time — The
LoggerNet server will use the clock from the computer on which
LoggerNet is running. When the time changes to daylight saving time, the
server’s time will be adjusted.

Use Greenwich Mean Time (GMT) — The LoggerNet server will use

Greenwich Mean Time, regardless of whether daylight saving time is
applicable.
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Data File Settings

This box is used to set a maximum size, in bytes, for data files. When the
maximum file size is reached, the current file will be archived (with an
incrementing number and a .backup extension) and a new file will be created.
Entering a value of 0 or less indicates that no maximum data file size should be
enforced.

4.2.8.1.2 PakBus Settings

The LoggerNet PakBus Settings are used to set up the PakBus ID for one or
more PakBus ports in LoggerNet. LoggerNet can be configured so that each
PakBus port in the network map will be an independent PakBus network
(where communication between PakBus devices exists only in that network),
or so that all PakBus ports in the network map are part of one PakBus network.
To link — or “bridge” — all of the PakBus networks, select the Bridge PakBus
Ports check box. The PakBus ID for LoggerNet is then entered into the
PakBus ID for Global PakBus Router field.

If the PakBus ports are set up as separate networks, the PakBus ID for each
PakBusPort is entered in the PakBus ID/PakBus Port table.

Valid PakBus IDs are 1 through 4094, though typically numbers greater than
3999 are used for PakBus ports. This is because, when a neighbor filter is set
up, a PakBus datalogger will answer a Hello message from any device with an
ID greater than 3999, but will ignore devices with IDs less than 4000 that are
not in their neighbor list.

4.2.8.1.3 LoggerNet Defaults

This screen is used to set default values for the Schedule, Data Files, Clock,
and File Retrieval tabs that will be used when new stations are added to the
network.

You can also use the Copy Defaults to Existing Stations button to apply these
defaults to existing stations. You will be asked to select the default settings to
apply and the stations to apply them to.

If you have changed settings on the LoggerNet Defaults screen, you can press
the Restore Original Defaults button to restore the settings to the original
LoggerNet defaults.

4.2.8.1.4 IPManager Settings

These settings are used to configure LoggerNet for receiving incoming
transmissions from an AirLink digital cell phone (Raven or PinPoint) with a
dynamic IP address.

LoggerNet will “listen” for update notification messages from the modem, and
change the IP address for a device based on the information received. A
setting in the modem defines the interval at which transmissions to LoggerNet
will be made.

The IP Manager Port is the UDP port on which LoggerNet will “listen” for an
incoming transmission. If this setting is left at the default of 0, LoggerNet will
not listen for incoming notifications. The default value for AirLink modems is
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17338. However, if a firewall is in use, the port value may be changed when
passed through the firewall.

The IP Manager Key is the 128-bit encryption key used for decoding
transmissions from all AirLink modems used in the datalogger network. This
setting must match the setting in the modems for the transmission to be
successfully interpreted. LoggerNet’s default value in the [P Manager Key
field is the default for the AirLink modems.

Note that in addition to these settings, an ID for each modem is set on the
IPPort’s Hardware tab of the Setup Screen (AirLink Modem Name).

4.2.8.1.4.1 Troubleshooting Tips
If the computer on which the LoggerNet server is running is set up behind a
firewall, the administrator of that firewall must open a hole in the firewall to
allow the incoming notifications to reach the server.
LoggerNet will be unable to open the UDP port if another process is using it.
To determine what ports are being used by processes on the system, the
following command can be issued at a command prompt:
netstat -a -p UDP -n
where:
-a Displays all connections and listening ports

-p UDP Specifies to show connections for UDP protocol

-n Returns addresses and port numbers in numerical form

4.2.8.2 Copy Device Settings

%! Copy Device Settings

From: CR1000
| Selectad 5ettings # || Copy Settings Tao
| [] CaltBack Enabled [] cRi000_2
[] Clack Check Settings [] crRiooo_3
] Collect Schedule Settings [Enabled, It [] crR1o00_4

] Communications Enabled

] Delay Hangup

[] Delete Files After Retriewval

[] File Retrieval Base Date/Time

] File Retrieval Pattem Settings
| ] Maximum Packet Size

] Motes |
| ] One'way Data Hole Collection =l |
| 3 ||< 3|
| Selectal | [ Clearan | | Selectal | [ Clearan |

[ 0k l [ Cancel ] [ Help ]
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This dialog box allows you to copy setting(s) from the device currently
selected in the network map to other devices in the network. The list on the left
side shows the settings that can be copied. The list on the right side shows the
available devices in the datalogger network. Select the setting(s) you wish to
copy and the device(s) you wish to copy the settings to. You can press the
Select All (or Clear All) button under the Selected Settings list to select all (or
clear all) of the possible settings. You can press the Select All (or Clear All)
button under the Copy Settings to list to select all (or clear all) of the possible
devices. After selecting the desired settings and stations, press OK to copy the
settings.

4.2.8.3 Troubleshooter

This menu item opens the Troubleshooter application. This application is used
to help discover the cause of communication problems in a datalogger network.
From the application you can launch a communication test, search for PakBus
devices in the network, view the Status Table for PakBus dataloggers, or open
the LogTool Client. Refer to Section 6.5, Troubleshooter, for more
information.

4.2.9 Setup’s Backup Menu

The menu options in the Backup menu can be used to create a backup of the
network, and then restore the network, if necessary. See Section 2.3.2, Backing
up the Network Map and Data Files, for more information.

4.2.10 Selecting a Remote Server

If you are using LoggerNet Admin or LoggerNet remote, you can connect to a
LoggerNet server running on a different computer over a TCP/IP connection.
This functionality allows you to add dataloggers, modify the data collection
schedule, or make other changes to the datalogger network.

Choose File | Select Server from the Setup Screen’s toolbar to open a dialog
box in which to type the IP address of the server. If security has been enabled
on that server you will need to enter a user name and password as well. This
option is not available if you are running a standard version of LoggerNet.

4.2.11 Selecting a View

The Display button on the Setup’s Screen toolbar can be used to determine
what is shown in your network map. You can choose to view only your
dataloggers by selecting Stations Only. Selecting All Devices will show your
entire network including root devices, communication devices, etc.

In LoggerNet Admin, you can use the View | Configure Subnets menu item to
configure subnets of the dataloggers in your network map. You can then use
the Subnet button to view a subnet rather that the entire network in the Setup
Screen, Connect Screen, or Status Monitor.
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Delete Subnet

Press the New Subnet button to add a new subnet. You will be asked to enter
a name for the subnet. All of the dataloggers that are not assigned to a subnet
will be shown in the Unassigned Dataloggers column. Select a datalogger
and press the right arrow key to add it to the current subnet. It will be moved
to the Assigned Dataloggers Column. (You can also add a datalogger to the
subnet by dragging and dropping it from the Unassigned Dataloggers column
to the Assigned Dataloggers column.) You can remove a datalogger from the
current subnet by selecting the datalogger in the Assigned Dataloggers column
and pressing the left arrow key or by dragging and dropping it from the
Assigned Dataloggers column to the Unassigned Dataloggers column.
Dataloggers in the Assigned Dataloggers column can be rearranged by
dragging and dropping a datalogger to a new location in the list.

The New Group button can be pressed to add groups to your subnet. Groups
are a way to group dataloggers together within a subnet. Note that groups only
show up, when viewing the network map in “Stations Only” view.

To add another subnet, press the Add Subnet button again. By default, only
the dataloggers that are not a part of another subnet will be shown in the
Unassigned Dataloggers column. Select the Show Dataloggers Assigned to
other Subnets check box to show all dataloggers.

A subnet can be renamed by selecting it in the Subnet list, pressing Rename

Subnet, and typing in a new name. A subnet can be deleted by selecting it in
the Subnet list and pressing Delete Subnet.
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4.3 Network Planner
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The Network Planner is a graphical application that assists you in designing
PakBus datalogger networks. You interact with a drawing canvas on which you
place stations and add peripheral devices to those stations. You then create
links between stations and specify the nature of those links. Finally, you
specify the activities that will take place between various devices within the
network. As you do these things, the Network Planner automatically specifies
many individual device settings such as PakBus address, neighbor lists, verify
intervals, network parameters, etc.

4.3.1 Functional Overview

A Network Planner model is made up of stations, links between these stations,
and activities that occur over these links.

The first step in developing a Network Planner model is to create the stations.
A station is created by adding a root device to the Drawing Canvas. Examples
of root devices include PakBus dataloggers, the LoggerNet server, as well as
radio and phone modems. Once the root device is added to the model, any
peripherals that connect to the root device are added. After adding the stations
to your network, you must identify links between stations and the activities that
occur over those links.

After the stations, peripherals, links, and activities have been added, all items
on the Configure Devices list will need to be completed in order to configure
the devices in the system. Check boxes are provided that allow items to be
checked off as an indication that they have been completed.

At anytime, details about a station can be viewed and edited by selecting the
station on the Drawing Canvas and viewing the Station Summary.

Each of these steps in creating a Network Planner model is described in detail
below. Refer to the online help for a step-by-step example of creating a simple
Network Planner model. The online help also has a step-by-step example of
creating a model for a simple wireless sensor network.

4.3.2 The Drawing Canvas

The Drawing Canvas is the large section in the center of the Network Planner
window that is highlighted in the figure below. As stations are added to the
network, they are placed on the drawing canvas. As links are added between
stations, they are indicated on the drawing canvas as lines between the stations.
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4.3.2.1 Adding a Background Image

A background image can be associated with the model by using the Options |
Change the Background Image menu item. When you select this menu item,
a file selection dialog will be shown and you will be allowed to select a bitmap
image file for the background. Alternatively, the background image can be
pasted from the clipboard using the Options | Paste the Background Image
menu item. This item will only be enabled if there is an image object on the
clipboard. You can clear the background image by selecting the Options |
Clear the Background Image menu item.

Background images offer significant value in that they allow you to see the
layout of your network related to the geography that you are trying to cover. A
good image can show landmarks and/or topographical locations that guide
placement of things like radio repeaters. That said, the Network Planner does
not derive any intelligence from the background image. It is present strictly to
satisfy user aesthetics.

4.3.2.2 Scrolling the Drawing Canvas

The drawing canvas is designed so that it has no real boundaries. Rather than
using traditional scroll bars, the Network Planner provides two means of
changing the canvas viewing window: the scroll buttons and the model
overview. In addition to these features, when stations are selected in the
Station List, the canvas will be scrolled so that the selected station is visible.
Finally, you can scroll the canvas directly using the mouse.
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Using the Scroll Buttons

Navigation buttons that can be used to scroll the model canvas are highlighted
in the image below.

I® Network Planner - [New Model]
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The following buttons and features are associated with this control:

Arrow Buttons—Pressing any arrow button will scroll the drawing canvas
in the direction of the arrow.

Center Button—Pressing the center button will reposition the drawing
canvas at the graph origin.

Collapse Button—The small black arrow in the upper left hand corner of
the scroll button area allows you to hide the navigation buttons. When this
is done, the black arrow will remain but point in the opposite direction
and, if clicked on, will expand the scroll button area.

Using the Model Overview

The model overview is a small square area in the lower right hand corner of the
canvas. If a background bitmap is associated with the model, a miniature
version of that bitmap will appear in the overview. The positions of stations on
the canvas are represented with red dots. A black rectangle is used within this
area to show the current viewing area. If you click the left mouse button while
the pointer is anywhere within this area, the canvas will be scrolled so that the
center of the canvas is positioned relative to the mouse position within the
overview area. If you depress the left mouse button and drag the mouse
pointer, the canvas will be scrolled as you move the mouse. If you click on the
small black arrow on the lower left hand corner of the overview area, most of
the area will be hidden although the arrow will remain with a reversed
direction. Pressing the arrow will make the model overview area visible again.

Using the Station List
If the station list is shown and you select a station in this list, that station will

be selected in the drawing canvas. If the station is not currently visible at that
time. The canvas will be scrolled until the station is shown on the canvas.
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Using the Mouse

While the Hand Tool is selected by pressing the hand icon on the toolbar, you
can scroll the drawing canvas by holding down the left mouse button while the
mouse pointer is over a blank area of the canvas and dragging the mouse in the
desired direction.

4.3.2.3 Changing the Canvas Scale

= Network Planner - [New Model]
File Edit View Options Help
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The scale of the drawing canvas can be changed using the toolbar controls
highlighted in the above figure. The red button with the minus symbol
decreases the zoom factor and the green button with the plus symbol increases
the zoom factor. The combo-box to the right of these buttons allows the zoom
factor to be selected directly. The Network Planner expresses zoom factors as
percentages and supports 25%, 50%, 100%, 125%, 150%, 200%, 400%, 800%,
1600%, 3200%, and 6400%.

4.3.3 Adding Stations to the Network

A station can be added to the canvas by first clicking on the appropriate device
type in the Device Palette. The mouse cursor will then change to finger
pointing to a plus sign surrounded by a square drawn with dashed lines. While
the canvas is in this mode, the station will be created when you click on an
empty part of the canvas. When this is done, a new icon for that station will
appear on the canvas. The appearance of that icon will either be a small image
of that station’s root device or a balloon shape depending upon the state of the
View | Show Device Images menu item. The name of the station will be
shown under that station. A default, unique name will be generated when the
station is first created and can be changed by pressing the F2 key while the
station is selected. A station is selected by clicking on it with the left mouse
pointer. The selected station will be highlighted in the Configure Devices list
and will be shown in the Station Summary.

You can delete a station by pressing the Delete key with the station selected.

4.3.4 Adding Peripherals to a Station

The process of adding a peripheral device to a station is similar to that of
creating a station in the first place. You select the appropriate device type for
the peripheral in the Device Palette and then position the mouse cursor over the
top of the station icon. If a compatible interface for connecting to any of the
devices in that station is available, the dashed square around the mouse cursor
will disappear and small “+” icon will appear in the center of that station’s
icon. If you then click the left mouse button, the dialog box shown below will
appear.
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Add Peripheral to Station @

Add peripheral of bype "Cellular” ko station "CR1000_2"

Cellular Circuit Switched) connected ko CR 1000
Celular{PPPY connected to CR1000(PPP/RS232)

M
Details for Cellular{Circuit Switched) =

Connected at 115200 baud.

W

[T T L R LT e T Tl

Ok ] [ Cancel ] [] show all possible links

You must select the communication interface for the new peripheral from the
dialog list box. These interfaces are prioritized by the Network Planner, such
that the links considered the best are listed at the top. Note that the Network
Planner simplifies the task of selecting a link by hiding, by default, all of the
links except those that have the highest priority. You still have the option of
seeing all available choices by clicking on the Show all possible links check
box. The peripheral will not be added to the station until an appropriate link
type is selected and the OK button is pressed.

4.3.5 Adding Stations Links

You can create links between stations by clicking on the Link Tool icon
highlighted below.

/= Network Planner - [New Model]
File Edit Wiew Options Help
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When the canvas is operating in this mode, the mouse cursor changes from a
hand to a jagged line. While in this mode, you can click on a station icon to
indicate the first device in the link. If that device can support a new link, a
small green “+” icon will appear in the center of that station icon and, as you
move the mouse, a green rubber-band line will follow the mouse cursor. At this
point, when you move the mouse cursor over the icon for another station that
has an interface that can be linked to the first station, another green “+” icon
will appear in the middle of that station. If the mouse cursor is hovering over a
station that does not have any compatible interface, a red “-” icon will appear
in the center of that station icon. You can complete the link by clicking the left
mouse button again, when the cursor is over another station with a small green
“+” icon indicating a compatible interface. At this point, the dialog shown
below will appear.

Add Link Between Stations §|

¥

e
Details for CR206(Radio)
Hopping 0
Sefuence:
Blat Adldlvmm n b’
k. ] [ Cancel ] [ show all possible links

As with adding peripherals to stations, you must select the appropriate kind of
link. The dialog presents possible combinations between all the devices in both
stations. The list of link types is prioritized by the Network Planner, such that
the links considered the best are listed at the top. Note that the Network
Planner simplifies the task of selecting a link by hiding, by default, all of the
links except those that have the highest priority. You still have the option of
seeing all available choices by clicking on the Show all possible links check
box. The link will not be added until an appropriate link type is selected and
the OK button is pressed.

Station links are shown as lines between “connection points” on or around the
station icons. The end points of the link lines are small icons that represent the
nature of the link. An example of this is shown in the figure below of an RF401
based link.
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CR1000_1

-—

-y

CR206_1

In this instance, for radio based links, the icon is a small yagi antenna. If you
hover the mouse cursor over the top of this connection point icon with the
station selected, a tool-tip type window will appear that gives specific details
about that link.

N —
=gt
| CR1000_1/
L L
e .
RF401:Radio

Hopping
DeqUENCE;

et
Address:

Power 1 Second
hode: Dty Cycle \.__a

Retry Lowe CR206_1
Level:

4.3.6 Adding Activities

The Network Planner provides a means for you to specify that certain kinds of
activities take place between station devices on a regular interval. These
activities include the following:

e Scheduled polling from LoggerNet to a datalogger

e Initiation of call-back data polling from a datalogger to LoggerNet (this is
a specialization of the set variable transaction)

e Transmission of one-way data messages from a datalogger to either
LoggerNet or to another datalogger

e Set or get variable transactions from one datalogger to another datalogger.
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Aside from providing a means of documentation, activities in the Network
Planner model serve an important role in specifying the intervals at which data
will be expected to be transmitted over network links. The Network Planner
will use these intervals to determine appropriate values for neighbor
verification interval settings

Activities can be added to the model by using the Activity Tool icon
highlighted below, or by choosing Add Activity from the context menu that
results from right-clicking on a station.

& Network Planner - [New Model]
File Edit ‘iew Options Help

Pl o %= Do 9 9w
Dievice Palette b . J
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== CR10X-PE E
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When the Add Activity mode is selected, the mouse cursor will change to
indicate a linking mode and you will be expected to click on the station that
contains the device that should originate the activity. When the mouse cursor
hovers over a station in this mode and that station has a device that is capable
of originating an activity, a small “green plus” symbol will appear in the
middle of the station’s icon. When the mouse cursor hovers over a station that
does not contain devices capable of originating activities, a small “red cross”
symbol will appear in the middle of that station’s icon. You can specify the
origin of the activity by clicking the left mouse button while the mouse cursor
is over a station. At this point, a rubber band line will follow the mouse cursor
and you will be expected to click on a second station to indicate the target of
the activity. As with selecting a source station, the icon for the target station
will show the “green plus” symbol if the station contains a device that is able to
receive activities from the source station. Once the target station has been
selected, the dialog shown below will appear. This dialog will also be shown
when you add an activity from a station’s context menu.

Add Device Activity X

Source Device: |CR1IZIIZIIZI_1:CR1IZIIZIEI V| Target L-:u;lgerl'-let_l:Lu:u;gerr'-let V|

Initiake Callback to Loggeriet 1:Loggeriet
Send one-way data to Loggerhlet_1:Loggerhlet

ik l [ Cancel

The purpose of this dialog is to allow you to specify the devices that will act as
the source and target of the intended activity and also to select the type of
activity that will take place. (Note that if the add activity icon was used to add
the activity, the source and target devices will already be designated in the
dialog box.)
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Source Device — Specifies the device that will initiate the activity. This choice
box will be populated with the list of all devices in the model that are capable
of originating activities. These devices will be identified by their station names
and device names (generally the device type) separated by a colon character.

Target Device — Specifies the device that will be targeted by the activity. This
choice box will be populated with the list of all devices in the model that are
capable of receiving an activity. Like the source devices, devices in this list
will be identified by their station names and devices names separated by a
colon character.

Activity Types List — This list box will be populated with the set of activities
that are compatible with the two selected devices serving as source and target.
If a given type of activity has already been specified between two devices, that
activity will not be present in this list.

Once the source device, target device, and activity type has been chosen and
the OK button has been pressed, another dialog box will appear which requires
you to specify the properties for that activity. At the minimum, the properties
for an activity will specify the time interval for that activity. An example of
such a property sheet is shown below. After specifying the properties, press the
Apply button the add the activity to the model.

Activity Properties @

Poll CR1000_1:CR1000 |

Normal Interval: |5 |3 | minutes v|

Primary Retry Interval: |2 | |minutes v
Primaty Fetries Count! -

Secandary Retry Interval; |1 |2 |hours v |

Apply “ Cancel

By default, activities between station devices are not represented on the
drawing canvas. They can be displayed by selecting Layers/Show Activity
Links from the Network Planner’s View menu. The activities associated with a
station can be seen in the station summary.
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4.3.7 The Station Summary

Station Summary

CR1000_1

Edit Station Properties

CR1000_1:CR1000

CR1000 Measurement and Control Datalogger

Edit Properies
Frogram settings for CE1000 1. CRE1000

Thiz davire ran he the cnoree for netwnrk activities

The station summary is a view that displays details about the station that is
currently selected on the drawing canvas. By default, it is shown in the lower
right-corner of the Network Planner window. This view provides the following
features:

e An Edit Station Properties link that, if clicked, will present you with a
dialog that contains property sheets for all of the devices and/or links in
the station.

e A list of links to the parts of the report that describe the each of the devices
in the station.

e A description of each device in the station. This description includes the
following:

e  The same image that is used as an icon for the device.
e  The “official” description of the device.
e A link to edit the properties for the device.

e A link to delete the device (does not appear for the station root device)
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e An optional link to perform the Configure Devices list item for the
device.

e A description of any activities for which this device is a source. This
includes a link to delete those activities.

e PakBus information for the device including its PakBus address(es),
the device’s role (router or leaf node), and the routes used to reach
other PakBus devices.

e  List of links for which the device is an end-point.

e Any device specific details that may be applicable. For example, on
the COM220 and the RF310, a table will be shown that specifies the
jumper settings for the device.

4.3.8 Configuring Devices

E3)

Configure Devices

[ Hide Completed

| Program settings for CR1000_1:CR1000
| Program settings For CR1000_1:MD485

Program settings for CR3000_1:MD485
Configure Logaerflet server LoggerMet_1:Loggeriet
Program settings for LoggeriMet_1:MD4E5

settings need to be stored in "CR3000_1:CR3000".

E‘;l
—
“" b Click Hers

The Configure Devices panel lists tasks that need to be completed before the
network can be deployed. These tasks include configuring any LoggerNet
servers and writing settings to devices. The Configure Devices panel is divided
into two sections. The list box at the top lists all of the Configure Devices items
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and provides check-boxes that allow these items to be checked off to indicate
when an item has been completed. The bottom portion of the panel displays a
more detailed description of the selected item. If the item has been completed,
the description will include the date and time when it was completed. Unless
the selected item must be performed manually (setting a dip-switch on a
COM220, for instance), the item description will also contain a link that can be
followed to initiate the action associated with that item. When the selected
station on the drawing canvas changes, the selected item in the Configure
Devices list box will also change to the item, if any, associated with the root
device of that station.

4.3.8.1 Configuring Using the Device Configuration Protocol

The majority of device types that are supported by the Network Planner can be
set up using the same protocol as is used by the Device Configuration Utility.
The figure below shows a screen shot of the dialog that supports this action.

Setup Dialog for CR1000_1:CR1000

A
In arder to configure the CR1000, power (+12 Yalts DC) must
be supplied to the datalogger on its Power In port. A nine
pin cable should also be connected between one of your
computer's RS-232 Ports and the R3-232 port on the
datalogger. When these requirements have been met, select
the appropriate serial port in the left panel and press the
Connect button. 3
4 3
Setial Port
Com] : . —
L] Configuration of CR1000
Baud Rate
3500 “ Configured on: Tuesday, July 15, 2008 11:15:15 AM
[CIrevert to Defaults First
. _
|Sett|ng Name |Sett|ng Value
PakBus Address |2
|Station Name |CR1000_1 2

This dialog has the following controls:

Serial Port — Specifies the PC serial port that should be used for
communication with the device.

Baud rate — Specifies the baud rate at which communication should take place
with the device.

Revert to Defaults First — Specifies whether all of the device settings should
be automatically set to their factory default values before writing the settings
generated by the Network Planner. Typically, the Network Planner does not
generate every possible setting for a device but, rather, generates the minimal
set needed to express the model parameters.
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Connect — When clicked, this button will disable the dialog controls and
initiate communication with the device in order to transmit the settings. In
order to accomplish this, the Network Planner uses its own private LoggerNet
server.

Save — This button allows you to save the generated settings for the device into
an XML file that can be read by the Device Configuration Utility as well as the
PakBus Graph LoggerNet client. This presents an alternate means of loading
settings into the device.

Connect Instructions — The HTML control in the upper right hand corner of
the dialog shows the instructions to connect to the device. These instructions
are obtained from the Device Configuration library and will thus always be the
same as is shown in the Device Configuration Utility.

Generated Settings Summary — The HTML control in the lower right hand
corner of the dialog shows a summary of the settings that have been generated
for the device. The format of this summary is exactly the same as that can be
seen when connecting to the device from within the Device Configuration
Utility or from within PakBus Graph.

4.3.8.1.1 Avoiding Conflicts with the LoggerNet Server

If the Network Planner was started by the LoggerNet tool bar and a local
LoggerNet server is reported to be running, the dialog box shown below will
appear.

Avoid Communications Conflict §|

User Mame: |john

Password: [eeeesese

I arder to program device settings, Network Planner needs to
use the COM3 device that may also be used by the Loggerflet
gerver running on this computer. In order to prevent conflict, this
dialog can attach to the local server and temporarily disable
communications far any device that uses COM3. Press the ok
button for this to happen or press the Bypass button to proceed
with program device settings without checking with the
LoggerMet server.

Ok, ] l Cancel ] l Bypass




Section 4. Setting up Datalogger Networks

This dialog allows you to specify a user name and password for an
administrative account on the local server and, if you click on the OK button,
will perform the following actions:

e The dialog will connect to the local server and scan its network map for
any serial port devices that use the same serial port name as that specified
in the device configuration dialog.

e For any local LoggerNet device that matches the criteria listed above, the
dialog will attempt to override the communications enabled setting for that
device to a value of false.

e The dialog will wait for the Line State statistics for all matching devices to
report an off-line state.

e The dialog will close once all of the Line State statistics report an off-line
state. At this point, communications will be initiated with the device. The
settings override(s) explained above will be released once configuration of
the device has been completed.

e Ifyou click on the Cancel button at any time while the dialog is waiting
for the local LoggerNet devices, the dialog will be closed and all overrides
cancelled.

If you click on the Bypass button rather than on the OK button, no
communication with the local LoggerNet server will take place. If the Bypass
button is used and LoggerNet is actively using the selected serial port, the
Network Planner’s attempt to use that serial port will fail. Thus, the Bypass
button should only be used if you are certain that conflicts do not exist.

This dialog will not be shown if the Network Planner is launched outside of the
LoggerNet tool bar or if there is no local server reported to be running.

4.3.8.1.2 Settings Generated

The settings for the device will be generated from information contained in the
Network Planner model including device links and activities between devices.
The Network Planner will typically not generate the value for every
conceivable setting for the device but will rather only generate the value for
settings for which it has relevant information. Since each device type has its
own unique set of settings and behaviors, the settings generated will be specific
to each device type.

4.3.8.2 Configuring a LoggerNet Server

The LoggerNet device type is configured using the LoggerNet server protocol
rather than using the device configuration protocol. The dialog that is shown
appears when you start the action of configuring a LoggerNet Server.
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Configure LoggerNet server LoggerNet_1:LoggerMNet @

Model Prefix:

| Model Prefix

Server Address: Specifies the prefix that will be used for the names of devices
localhost created in LoggerMet's network map.

Lser Mame:

Password:

Remember Password

:
+ COM1 {com-port)

comPortld [COML

= pkb4000 (pakbus-port)
| Setting 1D | Value

| | v

This dialog has the following controls:

Model Prefix — This field allows you to enter a string that will be placed at the
beginning of the name for every device in LoggerNet’s network map that the
Network Planner generates. If specified, this value will appear in the names
followed by an underscore character. This feature allows you to use several
different Network Planner models with the same LoggerNet server by keeping
the generated devices separate.

Server Address — This field specifies the IP address or domain name of the
computer that is running the LoggerNet server. In order to configure
LoggerNet on a remote computer, that instance of LoggerNet must allow
remote connections and must also be reachable from the computer hosting the
Network Planner.

User Name & Password — These fields allow you to specify the account that
should be used when connecting to the LoggerNet server. The account used
should have at least Network Manager privileges. If security is not
configured on the server, these values will be ignored.

Remember Password — This check box can be checked (the default) if the
user name and password specified should be saved as part of the information

for the LoggerNet device in the model.

Connect — When this button is clicked, the Network Planner will initiate the
connection to the LoggerNet server.

Cancel — If this button is clicked, the configuration dialog will be dismissed
and the configuration attempt cancelled.
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Help Window — The HTML window in the upper right corner of the dialog
shows context sensitive help about the control that has the current keyboard
focus.

Generated Devices and Settings — The HTML window in the lower right
corner of the dialog shows a summary of the devices that will be created in
LoggerNet’s network map as well as the settings associated with those devices.
This summary is presented in an indented list form where the level of
indentation depends upon device links. Since the dialog has not yet
communicated with the server, this summary shows only the expected structure
and does not reflect any devices in the actual network map.

If you click on the Connect button in the Configure LoggerNet dialog, the
Network Planner will attempt to connect to the specified server address and
will log in using the specified user name and password. Once attached, the
dialog will attempt to reconcile the structure and settings that it has generated
with the structure and settings currently in LoggerNet’s network map. The
result of this reconciliation is a set of changes that will be made to the current
LoggerNet network map. An example of this set of changes is shown below.

Confirm Changes x

Y
The following changes will be made on the network map.
Press ok to confirm these changes.
1. Add device, COM1, of type com-port
2. Change settings for device COR1
|I{Ientiﬁer |".."a|ue
|can'Dr1Id |CDH1
3. Add device, pkb-4000, of type pakbus-part as child to
GO
4. Change settings for device pkb-4000
| ldentifier | Value
|pakhusCumputerld |4DDD
|pakhusBeacnnlntewal ||:|
|ma}{EiaudRate |1152 ao
|pakbusisDialedLink | £alse
5. Move device, CR1000_1, as child to pkb-4000
I Mhanno cottinne far davicea CRATON A b’
Ok ] [ Cancel
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The colors of items in this dialog indicate the impact they may have on the
operation of devices that are already in the LoggerNet network map.

These are coded as follows:

Green — The change is merely additive (adding new devices, for instance) and
is unlikely to have any noticeable impact on the workings of existing devices.

Blue — The change involves making changes to settings of existing devices.

Red — The change will alter the structure of the network map and will relocate
existing devices.

If it becomes necessary to delete an existing device in order to reconcile the
LoggerNet network map with the generated configuration, an error will be
reported. In order to avoid loss of data, the Network Planner will not delete any
existing devices from the network map.

4.3.9 Saving Your Work

The Network Planner model can be saved to a file by one of several
interactions:

e By clicking on the Save or Save As tool bar button highlighted below.

'E Network Planner. - [New Model]
File Edit View ©Options Help

Device Palette T xS
SO CR1000 V.
B2 CR10%-PE E
B crem

e By selecting the Save or Save As item from the File menu.
e By using the Ctrl-S or Ctrl-Shift-S keyboard shortcut.

The Network Planner will store all of the information about the model in an
NWP file. By default these files will be written to the
C:\CampbellSci\NetworkPlanner directory but you can select any other
directory. Along with model information, the model file will also store the
background image if there was any associated with the model. Screen layout
and zoom options will not be stored in the model file.

The structure of these files is such that they can be easily transferred to another
computer. If a Network Planner model is created on one computer and then
used on another computer, some machine specific properties, such as IP
addresses and serial port identifiers may have to be adjusted to account for
differences between the two computers.
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4.3.10 Arranging Screen Components

The Network Planner user interface has been designed so that you can exercise
a great deal of control over the placement and sizes of the various user
interface components. User interface components including the toolbar, the
Device Palette, the Station Summary, and the Configure Devices panel can be
detached from the application frame, re-anchored to the frame in a different
location, resized, or hidden altogether.

Once a component is detached from the application frame, it will be shown in a
separate window that can be moved to any location on your desktop. This
feature is particularly valuable where more than one monitor is available since
it allows the drawing canvas to occupy one monitor and the other components
to be arranged on the other thus maximizing the space available for viewing the
network. It should be noted, however, that a user interface component, once
detached from the application frame, will “float” over the frame when the
windows overlap.

A detached component can be re-attached, or “docked”, to the frame by
dragging that component’s title bar over the top of the frame borders or the
borders of other docked components. When the component is dragged over one
of these boundaries, a blue rectangle will be drawn showing the boundaries of
that component if the mouse button is released in that position. When the
component is docked thus, the size of the drawing canvas may be reduced in
order to accommodate the component. A docked component can be resized by
dragging on either its right or bottom borders. Doing this will also affect the
size of the drawing canvas.

The Network Planner will “remember” the layout of components between
sessions by storing the layout information in the application’s INI file. This
layout will remain constant as different models are loaded.

The View menu can be used to show or hide various user interface components
including the toolbar. It also includes an entry, Restore Default View, that can
be used to restore the application layout to the “standard” layout.

4.4 Device Configuration Utility

The Device Configuration is used to set up PakBus information in PakBus-
capable dataloggers and to configure peripheral communication devices. Refer
to Section 10, Utilities Installed with LoggerNet, for information on the Device
Configuration Utility.
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Section 5. Real-Time Tools

LoggerNet’s real-time tools are used to manage your stations in the datalogger network.
Tools are provided for sending new programs, setting the clock, toggling ports and flags,
collecting data, and displaying data numerically and graphically.

5.1 The Connect Screen

NOTE

The Connect Screen provides a real-time connection to a datalogger in the
datalogger network. Tools are provided for transferring programs to the
datalogger, manually setting the datalogger’s clock, viewing and collecting
data, and communicating with the datalogger in terminal mode.

These tasks can be accomplished while actively connected to a station in the
datalogger network, or, if you are not actively connected, LoggerNet will make
the connection, perform the desired action, and then end communication with
the station.

If you have LoggerNet Admin or LoggerNet Remote installed,
you have the ability to set up security so that access to certain
functions in LoggerNet is limited. If security is enabled, you may
be unable to access certain functions in the Connect Screen.

5.1.1 Connecting to the Datalogger — or Not

The Connect Screen works with and displays data from only one datalogger at
atime. (LoggerNet Admin and LoggerNet Remote allow you to launch
multiple Connect Screens. Therefore, you can connect to more than one
datalogger at a time.) The name of the selected datalogger and the datalogger
type appear in the title bar at the top of the window. For ease of use in large
networks of many dataloggers you can list the dataloggers in alphabetical order
by selecting the List Alphabetically check box. All the station names will be
listed alphabetically to make it easier to find a specific station.
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# Connect Screen: CR1000 [CRT1000)

File Edit Wiew Datalogger
LConnect Collect How
Stationz

Help

" B
dhy

Custom

CR1000

[ List &lphabeticaly

Station Status

T able Manitor

D

File Contral

Murn Display

Graphs

Parts & Flags
Clocks

Server Date/Time

S_ta_ti_o_n D_a_te_g'_T_ime_

| Check |

[

Set

[] Pause Clock Lpdate

Frogram

|cuuntel.EF|'|

| Send.. |

[ Retieve. .. ]

|nterval 00 01 2 —

Motes

~0ps 0 00:00:00

As noted above, you can work with a datalogger station while actively
connected to it or when you are in a disconnected state. Even when not
actively connected, you can choose to collect data, check or set the clock, etc.
When a button is pushed, LoggerNet will attempt to contact the datalogger,
performed the desired action, and then terminate communication.

If you want to perform only one task, such as collecting new data, it may be
more efficient not to actively connect to the datalogger. LoggerNet will merely
contact the datalogger, collect the data, and end communication. If you were
actively connected, LoggerNet would also update the clock displays during this
process, which, when collecting large amounts of data over a slow
communication link, could affect the speed of data collection. If you want to
perform multiple tasks — e.g., send a new program and view measurements on
a Numeric Display to ensure the program is running correctly — then it is
usually more efficient to establish an active connection, perform the tasks, and
then terminate the connection yourself. Otherwise, LoggerNet must establish
communication with the datalogger twice. Over remote communication links,
this connect/disconnect/connect sequence will increase the time to complete the
tasks.

When you select the Connect button the animated graphic will indicate an
active connection state. It will show that LoggerNet is trying to establish the
connection; the two connectors join together when the connection is made.
You can also connect to the datalogger by double clicking the datalogger name
or selecting Connect from the File menu.
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Once the datalogger connection is established, an elapsed time for the
connection will be shown on the bottom left of the window. This counter will
continue as long as the datalogger connection is maintained. The user should
be aware of the how long the Connect Screen is connected to the datalogger. A
manually initiated connection to a datalogger takes priority over other
communication in the network map. Other devices that share any part of the
communication path will not be contacted, even for scheduled data collection.

NOTE Once a connection is made to a datalogger with the Connect
Screen, this connection takes precedence and will prevent
communication with other devices sharing the same serial port or
base modem.

To disconnect from the datalogger, click the button that now reads Disconnect.
To work with another datalogger you must disconnect from the first one
(unless you have installed LoggerNet Admin or LoggerNet Remote). Double
clicking another datalogger will disconnect from the first datalogger and
connect to the new one without prompting.

If LoggerNet fails to make a connection to the datalogger, it will time out and
display an error message that it could not connect. It will immediately attempt
the connection again and will continue trying until the user clicks Cancel.

5.1.2 Data Collection

The Collect Now and Custom buttons of the Connect Screen allows you initiate
a manual data collection from the datalogger. LoggerNet keeps track of two
separate data collection pointers for each datalogger: (1) the pointer for
scheduled data collection and manual data collection from the Connect
Screen’s Collect Now button, and (2) the pointer for manual data collection
from the Custom Collection window.

The data for each of these two pointers is, by default, stored in two separate
data files on the computer. The default directory for scheduled data
collection/manual data collection is C:\Campbellsci\LoggerNet. The default
directory for data collection via the Custom Collection window is
C:\Campbellsci\LoggerNet\Data. Because different pointers are kept in
LoggerNet for each of these collection options, if you select Collect Now from
the main Connect Screen, and your Setup option is set to collect only new data,
and then you do a Custom Collection and also choose to collect only new data,
the new data collected using the Custom Collection window is the new data
since the last time you collected using this window. Similarly, new data
collected using Collect Now from the main Connect Screen is the new data
since the last time you chose Collect Now, or since the last scheduled data
collection.

5.1.2.1 Collect Now

The Collect Now function is the equivalent of doing a scheduled data
collection for the datalogger without waiting for the scheduled time. Clicking
the Collect Now button will initiate a call to the datalogger and any available
data will be collected and stored as specified on the Setup Screen. This
function is often used to manually update data collection to see the latest data
in a Numeric Display or a Graph; or before data files are copied for processing.
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Once you have started data collection with Collect Now, you can stop it by
clicking the Cancel button on the animated screen. This might be necessary if
you started a data collection that is bringing in more data than you really
wanted, especially over a slow communications link.

5.1.2.2 Custom Collection
5.1.2.2.1 Mixed-array Dataloggers

Clicking the Custom button for a mixed-array datalogger brings up the dialog
box shown below. The options you can specify include the file format and
whether to overwrite or append to the existing file, how much data to collect
and which final storage areas you want to collect.

Custom Collection

File Forrmat File kode

%) &5, Comma separated () sppend To End Of File
) A5C1, Printable

YR %) Owenwrite E sisting File
Collect Final Storage Area 1
7 Collect &

|C\CampbelisciLoggerNetDatabCR10_ | [

) Collect &1l Since Last Collection

(%) Last Mumber of Arrays 100 [ Final Storage Area 2

i) Advanced |- P-amphetect 0008 S

| Colest | | Dwese || Hep

NOTE While retrieving data from the datalogger using Custom

Collection, scheduled data collection will be suspended. The
directory where the files are stored for custom collection is
separate from the files for scheduled collection data and by default
is a Data directory under the LoggerNet directory (e.g.,
C:\CampbellSci\LoggerNet\Data).

File Format

This option is used to select the file format in which to store the collected data.
Appendix B, Campbell Scientific File Formats, provides information on File
Formats.

Collect

—  Collect All will get all of the data available in the selected final storage
areas. For a datalogger that has a lot of data stored, this could result in a
large file and take a long time.
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NOTE

— Collect All Since Last Collection — When this option is selected,
LoggerNet will attempt to collect all the data since the last Custom
Collection from the datalogger. Note that separate data collection pointers
are kept for the Custom Collection option; therefore, collecting from this
window will not affect data files created by scheduled data collection or a
manually initiated collection from the main Connect Screen.

— Last Number of Arrays specifies how many of the last stored records
will be retrieved from the datalogger.

— Advanced allows the user to specify the memory pointer address for each
of the final storage areas. Data collection will begin at the specified
memory pointer and go through the last record collected. Use of this
option depends on knowing the memory pointer values for data collection.
Pointers can be manually reset but are updated and stored with each data
collection.

File Mode

The File Mode determines if the data to be collected will be added to the end of
the data file, if it exists, or if it will overwrite an existing data file. This option
only applies if a file with the same name exists in the directory specified.

— Append to End of File — When this option is selected, the data collected
using the Custom Collection option will be appended to the end of the file
from previous Custom Collection.

—  Overwrite Existing File — When this option is selected, the newly
collected data file will overwrite any existing file with the same name.

Select Final Storage Areas

The Final Storage Area section on the dialog selects which final storage arecas
to collect data from. The file name and directory show where the collected
data will be saved. Clicking the browse button ( ... ) next to the file name will
bring up the file select dialog.

CR500, CR7, and 21X dataloggers have only one final storage
area.

5.1.2.2.2 Table-based Dataloggers

Clicking the Custom button for a table-based datalogger brings up the dialog
box shown below. The options you can specify include how much data to
collect; the file format; whether to overwrite, append or create a new file; and
the tables you want to collect. With table-based dataloggers you also have the
option of choosing specific records or a time interval to collect.

Each table is saved in a separate file so there will be one file created for each
table that is selected.
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NOTE While retrieving data from the datalogger using Custom
Collection, scheduled data collection will be suspended. The
default data file names for custom collection are separate from the
files for scheduled collection data and by default are placed in a
Data directory under the LoggerNet directory.

Custom Collection

Collection Options
Starting Record Information

Collect Mode |NewestNumbernfRecnrds VJ S ([ [ad]

- ) - o3 [T]E
File Mode  |appendto End of File v Number of Records (100 4]
File Format !ABCII Table Data, Long header (TOAS) v1 Format Options

¥|Include Timestam
Starting DateTime E

Ending DaterTirme Dion't Quote Strings

[¥] Include Record Mumber

[ Midnight is 2400

| P40t | | 1574 P | [ Use Reported Station Mame

Tahle Collection
Tahle File Mame
[] Public ChAzampbellsciloggertetDatatCR1000_IP_Puhlic.dat

[] status CACampbellsciloggertetDatalCR1000_IP_Status.dat
[¢] TestFast Ci\CampbellsciLoggerietiDatabCRI000_IP_ TestFast.dat

[]Select Al Change File Mame... ] [ Start Collection ]

[ Close ] [ Help ]

Collect Mode

— Newest Number of Records will retrieve the number of records specified
in the Starting Record Information area going back from the last record
collected.

—  Specific Records will retrieve the specified number of records beginning
with the Starting Record # as specified in the Starting Record Information
area.
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— Data Since Last Collection will retrieve the data stored since the last time
a custom collection was performed. LoggerNet keeps track of the records
collected from each table every time a custom collection is executed. This
option will work even if the last custom collection used a different option.

—  All the Data will get from the datalogger all the data available from all of
the selected tables. If the datalogger is full this could take a long time,
especially with large memory dataloggers or over slow communication
links.

— Data From Selected Date and Time uses the starting and ending time and
dates to get the data from the datalogger stored between those times. If the
datalogger does not have data for the specified time range a blank file will
be created. (CR5000, CR9000, CR9000X, and CR200 Series dataloggers
do not support this collection option.)

Starting/Ending Date and Time

The Starting and Ending Date and Time are used to specify the timestamp
range for the selected date and time option. The date can be chosen from the
drop down calendar and the time can be entered or edited using the arrows to
the right of the control.

Starting Record Information

— Starting Record # is used to specify a range of records to collect. The
data collection will begin at this record number and get the number of
records specified in the Number of Records.

— Number of Records is used to specify a range of records or the number of
records to go back from the last record stored in the datalogger.

File Mode

File Mode is used to choose whether the collected data should be appended to
the file if it exists, overwrite the existing file, or create a new file. If Create
New File is selected and the named file exists, a new file will be created with
the specified file name and a sequence number added to it.

File Format

This option is used to select the file format in which to store the collected data.
Appendix B, Campbell Scientific File Formats, provides information on File
Formats.

Format Options
Select the Include Timestamp check box to have timestamps included in your

data. If the check box is not selected, timestamps will not be included.

Select the Include Record Number check box to have record numbers
included in your data. If the check box is not selected, record numbers will not
be included.

When Midnight is 2400 is selected, the timestamp will reflect midnight as the

current date with 2400 for the Hour/Minutes. Otherwise, the timestamp will
reflect midnight as the next day's date, with the Hours/Minutes as 0000.
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When the Don’t Quote Strings check box is selected, strings in the data will
not be surrounded by quotation marks. If the check box is not selected, strings
will be surrounded by quotation marks. (Note this option is only available for
the ASCII Table Data, No Header Output Format.)

Enabling the Use Reported Station Name check box will cause the station
name from the Status Table to be used in the header of the data files. If this
check box is not enabled, the network map station name will be used. (Note
that this check box affects only the header of the data files. It has no effect on
the filenames.)

5.1.3 Ports and Flags

5-8

The Ports and Flags window shows the current state of the ports and flags for
the datalogger. If a flag is enabled or a port is high, the button next to the name
appears green; if the flag or port is disabled or low, the button appears black.

Ports and Flags (Paused) El

@ FortStatuz(1]
@ PartStatus(2)
FartStatuz(3)
FPartStatus(4)
FortStatuz(5)
FartStatuz(6)

PartStatus(7)

/[e/[e][e/[e][e]e/[e]
OOIOOIOIOION0)
/[e/[e][e/[e][e]e/[e]

FartStatuz(8)

| add. | | Defaurs | [ Hep |

Click the button next to the flag or port to turn it on or off. You do not have to
be actively connected to the datalogger to toggle a port or flag. If you are not
connected, when the port or flag is toggled, LoggerNet will connect to the
datalogger, make the change, and disconnect.

Program variables that are declared as Boolean can also be placed on this
display, for dataloggers that support data types. For these dataloggers, an Add
button is available that, when pressed, lists all of the tables in the datalogger.
When a table is highlighted on the left side of the window, any variables that
are declared as Boolean in the program will be displayed on the right side of
the window.

To return the Ports and Flags display to its original state, press the Defaults
button. This will reset all labels to their original names, update the number of
flags based on the currently running program (for CRX000 dataloggers), and
remove any Boolean values placed on the screen (for CRX000 dataloggers that
support data types).
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NOTE

Different datalogger models have a different number of ports and flags. The
Ports and Flags dialog box will display only those ports and flags available for
the datalogger type. Behaviors for each datalogger type are shown below.

e Mixed array dataloggers have a fixed number of ports and user flags that
are available. The ports and flags dialog box will display only the ports
and flags supported by the datalogger; no additional values can be added.
The Defaults button will reset any user-defined labels that have been
typed in.

e CR1000, CR3000, CR800, CR5000, and CR9000X dataloggers do not
have predefined flags. The first time a program is sent to a datalogger,
LoggerNet will look for a Public array with the name of Flag in the
program. If a Flag array is found, the declared flags will be added to the
Ports and Flags dialog box. The number of flags that will be added is
limited by the number of cells available on the Ports and Flags display.
CR800, CR1000, and CR3000 dataloggers have ports that can be toggled
from this display; they will be displayed in the first column and the
remaining cells will be available to display flags and other Boolean values
in the program. The CR5000’s and CR9000X’s ports cannot be controlled
from this display, so all cells will be available for Flags and Boolean
values. For these five dataloggers, pressing Defaults will reset all labels
to their original names, update the number of flags based on the currently
running program, and remove any Boolean values placed on the screen.

e CR9000 and CR200 dataloggers do not have ports that can be toggled
from this display. They also do not have predefined flags or support the
declaration of variables as Boolean. The Ports and Flags dialog will
display one to three columns, depending upon the number of flags defined
in the program. Pressing Defaults will reset all labels to their original
names and update the number of flags based on the currently running
program.

A Boolean variable is a variable that can have one of two states:
high/low, off/fon, —1/0, true/false. = Variables for CRBasic
dataloggers can be declared as Boolean with the Public or Dim
statement.
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NOTE A control port must first be configured for output in the datalogger
program before it can be toggled on or off. Consequently, if you
select a port and it doesn’t appear to change, your program may
not have the port configured for output (refer to your datalogger
operator’s manual). The CR500 and CR510 have two control
ports, but only one of the ports, control port 1, can be configured
for output. Therefore, control port 2 cannot be toggled on or off.
It is included on the display so that you can monitor its status.
Ports on the CR5000 and CR9000X cannot be controlled directly
with the Ports and Flags window. For these dataloggers, special
Flag settings tied to the ports must be set up in the datalogger
program to achieve the desired control.

You can customize the labels for the Ports and Flags display by clicking within
the label field and typing the desired text.

5.1.4 Datalogger Clock

If a connection to a datalogger is established, the datalogger’s clock is checked
continuously and displayed along with the computer’s clock as updates are
received. The clock update can be paused by selecting the check box next to
Pause Clock Update. In some situations it is desirable to pause the clock
update to minimize data traffic over the communications link.

You can set the clock by clicking the Set button. LoggerNet attempts to set the
datalogger clock as closely as possible to the computer clock. A slight
difference in the clocks might exist after the clock is set because of the
communications time delay. Over some communication links it is impossible
to match the computer clock exactly. LoggerNet uses advanced compensation
to get the best possible synchronization between the computer and the
datalogger clocks.

Double-clicking in the Station Date/Time field makes it an editable field and
allows you to manually edit the station's clock. The date/time should be
entered in the same form as it is displayed. When you press Enter on your
keyboard, the datalogger’s clock will be updated.

If you are not connected to the datalogger, or if you are connected but the clock
update is paused, you can press the Check button and LoggerNet will check
both the datalogger’s clock and the computer’s clock and display the results on
the screen.

An automatic scheduled clock check can be set up in the Setup Screen (see
Section 4.2.4.4.5, Clock Tab).

Setting the clock may affect the time stamps assigned to your data. Refer to
Section 4.2.6, Setting the Clock, for further discussion.
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5.1.5 Program Management

NOTE

The Program section on the Connect Screen is used to send programs to or
retrieve programs from dataloggers in the network. Edlog is used to create
programs for the CR7, 21X, and the CR10(X), CR510, and CR23X Series
dataloggers (CRXX, CRXX-TD, and CRXX-PB). The CRBasic Editor is used
to create programs for the CR5000, CR9000, CR1000, CR3000, CR800 Series,
and CR200 Series dataloggers. Short Cut can be used to create programs for
any datalogger type. After a program is created in one of the program editors,
the Connect Screen is used to transfer it to the datalogger. (Program editors are
discussed in Section 7, Creating and Editing Datalogger Programs.)

Programs for the CR7, 21X, and the CR10(X), CR510, and
CR23X Series dataloggers must be compiled in the editor to create
the *.dld file that is downloaded to the datalogger. The CR200
Series datalogger also requires a precompiled file (*.bin), which
can be done in the editor or when the program is sent using
LoggerNet. CRXO000 dataloggers compile their program on-
board.

5.1.5.1 Sending a Datalogger Program

NOTE

To transfer a program, press the Send button. A standard file select dialog box
will come up so you can choose the file to send. The Files of Type selector at
the bottom of the dialog can be used to filter the files that are displayed. This
filter is set to the appropriate file type for each datalogger automatically (*.dld
for CR7, 21X, CR10(X), CR510, and CR23X dataloggers, and *.CR# for the
CR5000, CR1000, CR800, CR3000, CR9000, and CR200 Series dataloggers).

After selecting a datalogger program file a warning will appear to remind you
that data may be lost when the new program is sent. (For mixed-array
dataloggers data is not lost if the memory configuration does not change;
sending a new program to table-based dataloggers always clears all data
memory.) If there is any data in the datalogger that has not been collected,
click Cancel to stop the program send, and collect the needed data.

If OK is selected at the warning, the progress bar will come up with the
program transfer progress. Once the program has been sent, the text changes to
Compiling Program. When the datalogger finishes compiling the program the
progress box will close and a Compile Results box will open. For CRBasic-
programmed dataloggers (excluding the CR200 Series), this box will have a
Details button that can be pressed to bring up information about files and tables
stored in the datalogger.

If a program downloaded to the datalogger sets or changes the
active security code, make sure to change the security setting for
the datalogger in Setup Screen. Otherwise, access to the
datalogger may be limited or completely denied.
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5.1.5.2 CR200 Series Programs

Programs for the CR200 Series dataloggers must be precompiled before being
sent to the datalogger. The compiled file is a binary image file with a *.bin
extension. Unlike the other dataloggers, CR200 Series dataloggers do not have
an on-board compiler. Consequently, the *.bin file must be generated with a
version of the precompiler that matches the operating system in the datalogger,
either during program creation in the CRBasic Editor, or when the file is
downloaded to the datalogger by LoggerNet. If a *.bin file is downloaded to a
CR200, and the version of that binary file does not match the datalogger’s OS,
the download will fail and an error will be returned.

The LoggerNet installation includes all of the compilers for the CR200 that
were available at the date of release. When sending a program, if you choose
to send the *.CR2 file, LoggerNet will first check the OS version of the
datalogger and then attempt to compile the *.CR2 file with the matching
compiler. If you choose to send the *.bin file, LoggerNet will not check the
CR200’s OS or precompile the file, it will just send the *.bin file. In this
instance, it is up to you to ensure that the *.bin file was created with the correct
precompiler.

5.1.5.3 Retrieving Datalogger Programs

The program running in the datalogger can be retrieved and saved to a file by
pressing the Retrieve button. You will be prompted for a name and directory
in which to store the retrieved file. Files for the CRBasic dataloggers (e.g.,
CR1) can be opened directly in the CRBasic Editor. A retrieved *.dld file can
be imported into Edlog for editing by using Edlog’s Document DLD feature
(Section 7, Creating and Editing Datalogger Programs). The binary image files
(*.bin) for the CR200 Series dataloggers cannot be retrieved.

This feature is useful if the original file has been corrupted, lost, or erased.
Note that programs may not be reliably retrieved over noisy or slow
communications links.

5.1.6 Program Association
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A table-based datalogger maintains final storage table information internally —
this is referred to as the datalogger’s table definitions. The LoggerNet server
uses this information for the Add dialog box when you select values to view on
a Numeric or Graphical display and for the LoggerNetData applications.

Mixed-array dataloggers do not store final storage information internally.
However, this information is contained in the *.dld file as commented text.
When you download a program to a datalogger, LoggerNet uses the input
location and final storage information from this file. If you communicate with
a datalogger that already has a program in it, you can use the Datalogger |
Associate Program option to select a *.dld file from which LoggerNet should
get this information. A program file can also be associated with a datalogger
from the Setup Screen’s Program tab.

Programs created with Edlog version 2.0 and greater include both the input
location information and the final storage information in the *.dld file.
Previous versions of Edlog stored only the input location information in the
*.dld. If final storage information is not available for viewing in LoggerNet
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after associating the file, you may need to recompile the program file with a
version of Edlog that stores this information in the *.dld file.

NOTE If you are using Edlog Version 2.0 or greater and labels are still
not available for use, check Edlog’s Options | DLD File Labels
menu item and ensure that labels are being stored in the file when
the program is compiled.

For CR1000, CR3000, and CR800 Series dataloggers, you can use the
Associate Program option (either from the Connect Screen’s Datalogger menu
or from the Setup Screen’s Program tab) to associate a TDF file with a
datalogger. TDF stands for Table Definitions File. When a program is
compiled for a CR1000, CR3000, or CR800 Series datalogger a
program_name.TDF file is created along with the original program file. This
file contains the table definitions for that program. Associating the TDF file
with a datalogger can be useful if communication is taking place over a slow or
unreliable communications link where the attempt to receive table definitions
back from the datalogger fails.

5.1.7 Data Displays

The Connect Screen’s Data Displays provide display screens to monitor
numeric values collected from the datalogger or to view the collected values
graphically.

Data being monitored in a data display is updated as follows:
Mixed Array Dataloggers

Final storage data from mixed array dataloggers is retrieved only when
data collection from the datalogger occurs (initiated manually from the
Connect Screen or based on a schedule). Therefore, the final storage
information on the data displays will be updated only as often as data
collection is performed for these dataloggers. Input locations do not have
to be scheduled for collection to be displayed. When connected, these
values are updated based on the update interval of the display (but limited
by how fast measurements are actually being made in the datalogger).

Table Data Dataloggers

When connected, data from table data dataloggers is updated based on the
Update Interval. (This is referred to as real time monitoring.) Note that
data can be updated no faster than the data values are being generated by
the datalogger. When not connected, data from table data dataloggers is
updated only as often as data collection is performed. (This is referred to
as passive monitoring.) Therefore, for input locations or public variables
to be updated when not connected, they must be included for scheduled
collection.

Updates to the displays can be suspended by selecting Pause Data Displays

from the Connect Screen’s Edit menu. This will stop the updates to all
displays even though new data may be coming in to LoggerNet.
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NOTE If clock updates and display updates are paused while connected
to a datalogger, the connection may time out and terminate the
connection.

There are three Numeric Display screens and three Graphical Display screens.
Each screen is launched as a separate window that can be moved or resized as
needed. The display screens are not minimized if the Connect Screen is
minimized, but they can be minimized independently.

5.1.7.1 Data Display Limitations

There are limits to the number of Input Locations that can be retrieved for
display from some of the dataloggers. Older mixed-array dataloggers can
transfer 62 input location values at a time. The newer mixed-array dataloggers
can transfer up to 500 input locations. The CR10X-TD family of dataloggers is
limited to a maximum of 500 input locations by packet size and record format.
CR5000, CR1000, CR3000, CR800, and CR9000 dataloggers don’t have
practical limits for the number of Public Variables that can be requested or
displayed.

Both mixed-array and CRBasic dataloggers will transfer only the requested
input locations or public variables. However, CR10X-TD type dataloggers
must transfer the entire input locations record in one packet. Because of packet
size, if more than 500 input locations are used in the datalogger program the
record cannot be collected.

5.1.7.2 Numeric Display Screens

Data values collected from the datalogger can be displayed in numerical format
on the Numeric Displays. Pressing the Num Display button and selecting one
of the numbered displays from the drop-down list will bring up a Numeric
Display screen. Each of the three Numeric Displays is configured separately,
and all three can be active at the same time if desired. The settings and
selected data values for a display are saved when the display, Connect Screen,
or LoggerNet is closed. The display settings for each datalogger are also saved
independently, so a different datalogger will have different settings.

An example of a Numeric Display is shown below. If a Numeric Display is
already active but hidden behind other windows, selecting it from the drop-
down list will bring it to the front.

NOTE A mixed-array datalogger’s final storage data must be collected
by LoggerNet before it can be displayed.

NOTE When a value declared as a Long is being displayed,
—2147483648 (the most negative long value) is used to indicate
NAN (Not A Number).
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E1 CR1000_ip Numeric Display 1: Passive Monitoring (Disconnected) |._||E|E|
Rechum | 318089| ' '
TimeStamn 110 09:13:04
Add. Batteryvoltage Min 13,29
FanelTemperature 24,19/
Counter 15
Delete
Delete All
Options...
Stop
] Show Urits Update Interval 00 m 01 5 000 ms s

5.1.7.2.1 Adding and Removing Values

The Numeric Display is initially blank when opened; the fields to be displayed
must be selected. Press the Add button to bring up the Add Selection dialog
box that lists the data fields for the available datalogger tables or final storage

arrays.

NOTES Table-based dataloggers — If the Add Selection dialog box is
empty, return to the Setup Screen’s Data Files table and select Get
Table Definitions.

Mixed-array dataloggers — If no array IDs are listed and the input
locations are listed as InputLocation # instead of with labels,
return to the Setup Screen’s Program tab and associate a DLD file
with the datalogger.
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Selecting a table name or final storage array ID will bring up a list of data
fields in the right hand window. Select the fields to add by clicking the data
field names. Multiple data fields can be selected by holding down the Shift or
Ctrl key while clicking additional names. An entire table or array can be
selected by clicking the table name.

The selected data fields can be added to the display either by clicking the Paste
button to enter them on the display starting at the selected cell, or dragging the
selected fields to the display cells. The Add Selection dialog can be kept in
front of other windows by clicking the Stay on Top check box.

For mixed-array dataloggers that have an associated datalogger program, the
final storage labels and input locations names are available to select and add to
the display. If the datalogger doesn’t have an associated file, generic labels for
up to 28 input locations are still displayed in the Fields pane of the window.
Additional input locations can be displayed by clicking the Select Input
Locations button at the bottom of the screen. The numbers of the input
locations to display can then be entered using dashes to indicate ranges and
commas to separate numbers. For example 2-4,6,14-17 would add eight input
locations to the display: input locations 2,3,4,6,14,15,16, and 17.

Once the fields have been added to the Numeric Display and the Start button
has been pressed, they will update automatically as new data is collected from
the datalogger. Once Start has been pressed, the name of the button changes to
Stop, and it can then be pressed to stop monitoring the data values.

To display any units that have been assigned to data values, select the Show
Units check box.
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To delete data fields from the Numeric Display, select the data fields on the
display and press the Delete button. You can delete all data fields from the
display using the Delete All button. Adding new data fields on top of existing
fields in the display will overwrite the existing fields.

5.1.7.2.2 Display Options

The appearance of a Numeric Display can be customized by selecting the
Options button. The Options feature allows you to set up how the data should
appear, set visual alarms, and set the number of rows and columns. Options
will be set for the cell(s) selected when the Options button is pressed.

Display Tab

Format — Allows you to specify the format in which the data value is
displayed. You can choose to have it automatically formatted, to specify the
number of decimal places up to a maximum of seven, or to display the data
value as a timestamp.

Boolean Options

True Text/False Text — Allows you to choose the text that will be displayed
for Boolean values (such as ports and flags, or variables declared as Boolean).
By default the strings are True/False, though they could be set to High/Low,
On/Off, etc.

Timestamp Options

Show Dates — When this check box is enabled, the date will be included in
timestamps that are displayed on the numeric monitor. Otherwise, only the
time will be displayed.

Show Milliseconds — When this check box is enabled, milliseconds will be
included in the timestamps that are displayed on the numeric display.
Otherwise, milliseconds will not be displayed.

Color Options

Cell Color — Defines the color to be used for the background of the data value

name. Press the button to the right of the color square to define a new color.

Text Color — Defines the color to be used for the data value name. Press the
button to the right of the color square to define a new color.

Data Cell Justification

Field Name — Determines whether the data labels will be flush with the right
or left side of the cell.

Data Value — Determines whether the data value will be flush with the right or
left side of the cell.
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Alarms Tab

Enable Alarms — Alarms can be set to turn the background of a field a
different color depending on the value of a data point. Select the Enable
Alarms check box to turn on the alarm feature. The alarm levels can be set for
one or more selected cells by entering a value in the High Alarm Trigger Value
field and the Low Alarm Trigger Value field. When the data value displayed
in a cell exceeds the limits set, the cell color will change based on the colors
selected for each of the alarm values. If the Enable Sound check box is
selected, the indicated sound file will be executed when an alarm is triggered.
The sound file will be repeated based on the Sound Alarm Interval while the
alarm is active.

Setup Tab

Number of Rows/Columns — Allows you to configure the number of rows or
columns for a numeric display. The maximum number of rows is 100. The
maximum number of columns is 10. The maximum number of total cells is
300. After changing the number of rows or columns, you may need to resize
the numeric display window (by dragging one of the window’s corners) for the
font size and cell size to properly accommodate the values.

Restore Defaults — Select this button to restore the numeric display to the
default configuration of 18 rows and 3 columns.

Save Config/Load Config — Allows you to save the current configuration of
the data display to a file that can be loaded in the future to restore the current
configuration.

5.1.7.2.3 Right Click Menu Options

Press the right mouse button when your cursor is within a cell to display a short
cut menu. This menu contains short cuts for the Add, Delete, and Options
buttons, as well as a Rename menu item that enables a label for editing, a
Select All menu item that highlights all of the cells in the numeric monitor, a
Delete All menu item that removes all data values that have been added to the
display, a View/Modify Value menu item that displays the value in a separate
dialog box and allows you to change the value (if it is editable), and a Help
menu item that brings up help for the Numeric Display.

5.1.7.3 Graphical Display Screens
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Data values collected from the datalogger can be plotted on a line graph in the
Graphical Display. Like the Numeric Display, there are three graphs and all of
them can be active at the same time if desired. The settings and selected data
values for a graph are saved when the graph, Connect Screen, or LoggerNet is
closed. The graph settings for each datalogger are also saved independently, so
a different datalogger will have different settings.

Pressing the Graphs button and selecting one of the numbered graphs will bring
up a graphical display. An example is shown below. If a Graphical Display
screen is already active but hidden behind other windows, selecting it from the
drop-down list will bring it to the front.
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NOTE A mixed-array datalogger’s final storage data must be collected
by LoggerNet before it can be displayed.

NOTE When a value declared as a Long is being graphed, —2147483648

(the most negative long value) is used to indicate NAN (Not A
Number).
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5.1.7.3.1 Displaying Values on a Graph

A graph is initially blank when opened; the fields to be plotted must be
selected. Press the Add button to bring up the Add Selection dialog box that
lists the data fields for the available datalogger tables or final storage arrays.
Up to twelve data fields can be graphed simultaneously. Data values are added
to a graph in the same way they are added to the numeric display. Refer to the

discussion above about adding values to a display using the Add Selection
dialog box.
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NOTES

Table-based dataloggers — If the Add Selection dialog box is
empty, return to the Setup Screen’s Data Files table and select Get
Table Definitions.

Mixed-array dataloggers — If no array IDs are listed and the input
locations are listed as InputLocation # instead of with labels,
return to the Setup Screen’s Program tab and associate a DLD file
with the datalogger.

Once data fields have been added and the Start button has been pressed, the
graph will start plotting data automatically. If there is historical data for the
selected fields in the data cache, it will be displayed on the graph. Note that
Input Location or Public table data does not have history stored in the data
cache; therefore, no historical data will be displayed.

To delete data fields from the Graphical Display, select the data fields on the
Graphical Display and press the Delete button. Existing data fields can be
replaced by adding new data fields to the same cells.

Once the Start button has been pressed, the name of the button changes to Stop,
and the plotting of data can then be temporarily stopped by pressing this
button. The name of the button then changes back to Start, and it can be
pressed to resume plotting. The contents of the graph can be cleared by
pressing the Clear button.

The Rescale button is used to bring outlying data values back within the
vertical axis of the graph when using one of the Powers of 10 scaling options
(see below for information on Powers of 10 scaling).

The Graph Width field determines the amount of time displayed across the
width of the graph. The default setting of 1 minute will display 1 minute of
data. If larger graph widths are specified the graph will backfill to plot
whatever data is available in the data cache.

The Drawing Mode determines how data is plotted on the graph. The choices
are Strip Chart or Shift Data. In Strip Chart mode, the data will stream across
the graph. After the graph is filled, the oldest points will fall off the left edge
of the graph as new points are added to the right edge. If Shift Data is chosen,
the data will be positioned in a static location. Once the graph is filled, the data
on the graph will be shifted over. The size of this shift and, therefore, the
amount of data that will be removed from the graph is determined by the
percentage specified in the Shift % field.

To display any units that have been assigned to data values, select the Show
Units check box.

5.1.7.3.2 Graph Options

5-20

To customize the Graphical Display, press the Options button. The Graph
Display Options dialog box has five tabs: Scaling, Data Display, Visual
Display, NAN Options, and Configuration.
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Scaling Tab

The Scaling options has tabs to set up the scale for the left and right axes. The
axes can be scaled automatically, fixed to a specific range, or set to Powers of
0 to 10 or Powers of —10 to 10.

The left and right axes are set independently. Data values can be set to graph
relative to the right or left axis by customizing the Trace Options (see below).
The axes scales are only shown on the graph if there are data fields linked with
them.

Graph Display Options

Left*r Axiz Right ¥ Asis |

Scaling Optionz Cusztom Limitz

(%) Automatic b & W alue:

) Powers of 10: O to 10
Min ' alue;

) Custom =

) Powers of 10: -10 10 10

ok | [ ey | | Cancel | [ Hel

Automatic Scaling — Adjusts the axis according to the values currently being
displayed on the graph. The maximum and minimum will be set to display the
largest and smallest values of all the fields being graphed. If there are values
that are much larger or much smaller than the others, they can dominate the
scaling and make variations in the other fields harder to see.

Powers of 10: 0 to 10 — Data values will be scaled so that they fit on a graph
ranging from 0 to 10. Negative values will not be displayed. Each trace is
scaled based on its maximum value. If that value is greater than 10, all of the
points in the series are divided by 10 until the maximum value is less than or
equal to 10. If the maximum value is greater than 0 but less than or equal to 1,
all of the points in the series are multiplied by 10 until the maximum value is
greater than 1. Note that scaling occurs when the Apply button is pressed on
the dialog box. Rescaling does not automatically occur if the maximum value
goes out of the range. However, you may press the Rescale button to
recalculate the scale at any time.

Powers of 10: —10 to 10 — Data values will be scaled so that they fit on a graph

ranging from —10 to 10. Each trace is scaled based on its maximum and
minimum values. If the maximum value is greater than 10 or if the minimum
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value is less than —10, all of the points in the series are divided by 10 until the
maximum value is less than or equal to 10 and the minimum value is greater
than or equal to —10. If all of the points in the series are greater than or equal
to —1 and less than or equal to 1, all of the points in the series are multiplied by
10 until the at least one value is outside that range. Note that scaling occurs
when the Apply button is pressed on the dialog box. Rescaling does not
automatically occur if the values go out of the range. However, you may press
the Rescale button to recalculate the scale at any time.

Custom Scaling — The Max Value and Min Value fields are used to specify a
fixed range for the Y axis. When this option is in effect, the Rescale button on
the Graph will be disabled. Any data values that do not fall within the
specified range will not appear on the graph.

Data Display Tab

Time Axis Display — These options affect the horizontal time axis. You can
choose to Show Time and Date, Display Just Time, or Hide the Timestamp.

Numeric Display Options — Select Automatic to have the number of decimal
places determined automatically by the data value. Select Specify Decimal
Places to specify how many decimal places will be shown in the Decimal
Places field. Check the Show Milliseconds check box to show milliseconds for
the timestamp. Clear the check box to omit milliseconds on the timestamp
display.

Buffer Data — Determines whether data coming into the graph is buffered.
Select the Buffer Data check box to buffer data. Clear the check box to prevent
data from being buffered.

The amount of data to be buffered is specified in the Number of Pages to
Buffer field. Each page will contain the amount of data specified by the Graph
Width.

When the Buffer Data option is on, a stopped graph can be scrolled backward
in time for the amount of pages specified. The paused graph will have arrows
which appear to facilitate moving backward or forward one page at a time,
moving to the earliest page, or moving to the latest page. You can also
manually navigate through the buffered data by right-clicking and dragging to
move backward or forward in time.
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Visual Display Tab

The Visual Display options allow the user set the appearance of the graph. The
colors for the grids and background as well as how the trace should appear can
be set here. Titles can also be added to the graph.

Graph Display Options E|
Scaling || Data Dizplay | Yizual Dizplay |
Dizplay Dptions Title
Background Colar: Q ] Show Graph Title
LetGridCoor: [ (2] | | [_Font. ]
Right Grid Clor: [ [L.] ' ] sprou Left s Tl
s-duis Colar: . E] | | [ Fort. ]
Drata Direction
(%) Right ta Left [] 5how Right Az Title
O Left to Right | | Font. |
’ ok ] ’ Apply ] ’ Cancel ] ’ Help ]
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Display Options — These options are used to set the look of the graph itself.
The Background Color selects the color of the graph background. This is white
by default. Be careful to select a background color that does not make any of
the data traces disappear.

The Left / Right Grid Colors select the color of the grid lines that go with the
left or right axis scale. The X-Axis color sets the color of the X-Axis.

Data Direction — This option determines how the data values will populate the
graph — right to left (oldest data on the left and newest data on the right) or left
to right (oldest data on the right and newest data on the left).

Title — Allows you to place a descriptive title over the top edge of the graph
and for each axis. Enter the text of the title in the text box, then click the Show
Title check box to make the title visible. Click the Font button to choose the
font style, size and color for the title.

NAN Options Tab

The NAN Options tab of the Graph Display Options dialog box is used to
specify how NAN (Not-A-Number) values will be represented in the graph.

Graph Display Options E|

L Scaling ___Data Dizplay ___"-."isual Displa_l_,l_; HAMN Options _D:unfiguratiu:un__

Graphing MaM
(%) Ignore MaM

7 Plat M&N as gap

7 Plot MAN ag value

EI iply LCancel ] [ Help

Ignore NAN - If this option is selected, the NAN is not represented on the
graph. There will be one continuous line in which the data points adjoining the
NAN values will be bridged

Plot NAN as gap — When this option is selected any NAN value in the data
will be represented by a discontinuity. This means that the data points on either
side of the NAN will not be connected by a line. There will be breaks in the
line for each NAN in the data.
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Plot NAN as value — With this option is selected, each NAN value in the data
will be represented by the specified value.

Configuration Tab

Graph Display Options

| Sealing | Data Display || Yisual Display | MAN Elptinnsl Canfiguration |

Display Configuration

Save Config ] [ Laad Canfig

ak [ Cancel l [ Help

The Configuration tab of the Graph Display Options dialog box is used to Save
or Load graph configurations.

Save Config — Saves the graph configuration to a file that can be loaded in the
future.

Load Config — Loads a previously saved graph configuration file.

5.1.7.3.3 Trace Options

The appearance of the data traces can only be changed by selecting a cell and
pressing the right mouse button. A floating menu will be displayed.

Select Trace Options to display the Trace Options dialog box:

Trace Options

Display | Marks |
Colar Select Axiz _ Line "idth
— i —
Line Style S__I,Iml:u:ul Style _
| Salid Line W | ISquare W i
[ Showe Symbal
OF. | ’ Cancel ] ’ Help ]
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Display Tab

Color — Sets the color of the trace and the data points. The user can choose
from the Windows color palette for the color. The color for this trace is shown
in the color window.

Select Axis — Sets whether the data trace is displayed on the left or right axis.

Line Width — Sets the width of the trace. Wider traces are easier to see but
may obscure other traces or small variations of the data.

Line Style — Selects the style for the line.

Symbol Style — Selects the appearance of the individual data points. Data
points are displayed on the line in the Graph Options, Visual Display tab (see
Graph Options above).

Show Symbol — Determines whether symbols are displayed for this data value.
Select the check box to have symbols displayed. If the check box is cleared, no
symbols will be displayed.

Marks Tab

Marks are the labels for the data points on the graph. The items on this tab
affect how the marks appear on the graph.

Show Marks — When selected, the labels for the data points are displayed on
the graph. When cleared, they are not displayed and all other items on this tab
are disabled.

Draw Every — Determines how often the data points should be labeled. When
set to 1, every data point will be labeled. When set to 2, every second data
point will be labeled, and so on.

Round Frame — When selected, the frame that surrounds the data label will
have rounded corners. When cleared, the frame will have angled corners.

Transparent — When selected, a frame will not be displayed for the data
labels.

Color — Defines the color of the background for framed data labels. Press the
button to the right of the color square to define a new color.

Data — Determines the type of label to be displayed for data point. Value
displays the numeric value for the data point. Timestamp displays the time for
the data point. Value and Timestamp displays the time and the numeric value
for the data point.

5.1.7.3.4 Right Click Menu Options

Pressing the right mouse button will bring up a short cut menu relative to
where your mouse pointer is on the graphical display.

Right Click Within the Graph — Displays a short cut menu with items for
saving, printing, and formatting the graph:
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Save As — Allows you to save a picture of the current graph in a BMP or
WMF format.

Copy — Save a copy of the current graph image to the Window’s
clipboard. This copy can then be pasted into another application.

Options — Opens the Graph Display Options dialog box.

Clear — Erases the existing traces on the graph.

Rescale — Scales the data values so they are all displayed within the graph
boundaries. This option is available only when Powers of 10 Scaling is
chosen for the graph.

Start/Stop — Starts the graphing of data when a graph is currently
stopped. Stops the retrieving and graphing of data, when a graph is

currently running.

Print Preview — Displays a preview of the printed page with the ability to
set the paper orientation, page margins, and other print properties.

Print — Brings up the standard windows Print dialog box so that the graph
can be printed.

View Statistics — Displays the average value, minimum, maximum, and
number of data points for each data value being displayed. (Note that

these values are for the default graph view, i.e., not zoomed or panned.)

Right Click on a Table Cell — Displays a short cut menu with options specific
to traces.

Add — Brings up the Add Selection dialog box from which you can add a
trace to the graph.

Delete — Removes the trace from the graph.

Rename — Sets the name of the field to a state in which it can be edited.
Do Not Plot — Stops the trace from being plotted on the graph. A check
mark appears beside the Do Not Plot menu item for a trace that will not be

plotted. Record numbers and timestamps are not plotted.

Delete All — Resets all settings for the traces on the graph. This will
remove all traces from the graph.

Select All — Selects all traces on the graph. This allows options for all
traces to be set at once.

Show Symbol — Determines whether symbols are displayed for this data
value (symbols are configured from the Trace Options dialog box.)

View/Modify Value — Displays the value in a separate dialog box and
allows you to change the value (if it is editable).
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Trace Options — Displays a dialog box that lets you set the color and
appearance of the trace.

Help — Brings up help for the Graph.

5.1.7.3.5 Additional Capabilities

Vertical Line Marker — Double-clicking a point on the graph will bring up a
vertical line marker on the screen that moves with the cursor. As the vertical
bar is moved across the graph, the Selected Fields box will display the data
value(s) corresponding to the timestamp of the vertical marker. (If a vertical
line marker is brought up while graphing is underway, the graph will be
automatically paused. It will be necessary to push Start to resume graphing.)

Zoom and Scroll — An area of the graph can be zoomed in on by using the
mouse pointer to draw a box around the area to be viewed. (Place the mouse
cursor in the area for the upper left of the box, press the mouse button, and hold
and drag the mouse pointer to the desired bottom right corner of the box.) To
return to normal view, press the Undoe Zoom button in the upper right corner
of the graph. (You may also press the mouse button, hold and drag the mouse
pointer up and to the left to return to normal view.)

If you have stopped a graph and zoom in to a region, you can use the right
mouse button to drag the screen and thus scroll to other locations of the graph
at the current zoom level.

5.1.8 Table Monitor

The Table Monitor in the center of the Connect Screen can be used to monitor
the values for one entire table.

To begin, select the table you wish to monitor from the drop-down list. The
fields of the specified table will be displayed in the Field/Value grid.

When data is being monitored, you can press the Stop button to stop the
monitoring of data. The text on the button will change to Start and it can be
pressed to start monitoring data again.

The Interval determines how often data in the table monitor will be updated.
This interval controls how often the table monitor is updated, only when you
are actively connected to a station (by pressing the Connect button).

When you are not actively connected to a station, the table monitor will be
updated only when data is collected (on a schedule or by pressing the Collect

Now or Custom buttons).

Double-clicking on a value in the Table Monitor will display the value in a
separate dialog box and allow you to change the value (if it is editable).
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5.1.9 File Control for CR5000, CR1000, CR800 Series, CR3000,
and CR9000 Dataloggers

CR5000, CR1000, CR3000, CR800 Series, and CR9000 dataloggers have a
built in file system much like a computer hard disk. Multiple files can be
stored in the datalogger’s memory or on a PC card, including data files and
datalogger programs. Note that unlike other dataloggers, these dataloggers
retain in memory programs that have been downloaded to them unless the
programs are specifically deleted or the datalogger memory is completely reset.

File Control is used to manage all the files on these dataloggers. File Control is
opened from a button on the Connect Screen or from the Connect Screen’s
Datalogger | File Control menu item.

[#] File Control: CR1000_IP

T o ® ~ e - @ ©

Send.. Format Refresh Retrieve. .. Run Options... Delete Stop Program. . Help
Device Bytes Free File Mame Run Options Size | Modified
ZPU 80.90 KB counter.CR1 rUnning, power up 075 KB g |
BASIC1.CR1 052 KB 2013-02-1515:09:56 |
RainFlow_fit.cr 1620 KB 2013-02-27 11:03:44
4 >

| —

Running Prograrm: counter. CR1
Run On Power Up Program: counter. CR1
Prograrn State: running

CPUcounter.CR1 -- Compiled in PipelineMode.

Set Run Options an Send

3 files

The File Control window displays a list of files stored on the datalogger’s
CPU, PC card, or USR drive. The window on the left lists all of the data
storage devices available for the selected datalogger (CPU, CRD, USB, or
USR). Selecting a device shows a list of the files stored there.

NOTE The USR drive is a user-created drive in the CR1000, CR800
Series, and CR3000 dataloggers. It can be set up by assigning a
value to the datalogger’s UsrDriveSize setting in the Status table.
This drive must be set to at least 8192 bytes, in 512 byte
increments (if the value entered is not a multiple of 512 bytes, the
size will be rounded up).

The Run Options for a file indicate whether it is set to running, power up, or
both. The currently executing program is indicated by the running attribute.
The file that will be run when the datalogger is powered up is indicated by
power up. The file size is displayed, as well as the last time the file was
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modified and the file attributes which indicate whether the file is Read Only
(R) or Read/Write (RW). Note that the Size, Modified date, and Attributes
may not be available for all dataloggers.

At the bottom of the right-hand side of the window is a summary box that
indicates the Running Program, the Run On Power Up Program, the current
Program State (running, stopped, or no program), and the last compile results.

There are several options to work with the files and directories on the
datalogger.

Send is used to transfer files from the computer to the datalogger. Clicking the
Send button brings up a standard file selection dialog box. A new file can be
chosen to send to the highlighted device.

Datalogger programs, data files, and other ASCII files can be sent to the
datalogger.

Format is used to format the selected device. Just like the formatting a disk on
a computer, all of the files on the device are deleted and the device is
initialized.

Refresh will update the list of files for the selected device.
Retrieve will get the selected file from the datalogger and store it on the

computer. A Save As dialog box comes up allowing you to specify the
directory and file name for the saved file.

NOTE File Control should not be used to retrieve data from a CF card
created using the CardOut instruction. Using File Control to
retrieve the data file can result in a corrupted data file.

Run Options brings up a dialog box that is used to control what program will
be run in the datalogger. Highlight a file, and then select the Run Options
button. From the resulting dialog box, select the run options.

Run Now

The Run Now run options are different for the different datalogger
types.
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CAUTION

CR1000/CR3000/CR800 Series Datalogger Run Now Options

Select Run Options

flags CR1

Run How

(%) Prezerve data if no table changed

() Delete aszociated data tables created by:
BaASICT.CR1

] Run On Pawer-up

[ o OK l | anncel | [ ?Help

When Run Now is checked, the program is compiled and run in the
datalogger. You may choose to preserve existing data tables on the
datalogger’s CPU if there has been no change to the data tables
(Preserve data if no table changed) or to delete data tables on the
CPU that have the same name as tables declared in the new program
(Delete associated data tables).

Neither of these options affects existing data files on a card
if one is being used. If a data table exists on the card that
has the same name as one being output with the new
program, the message will be returned “Data on Card is from
a different program or corrupted”. Data will not be written to
the card until the existing table is deleted. Data tables on
the card that have different names than those declared in
the new program will be maintained and will not affect card
data storage when the new program is running.

When using the Preserve data if no table changed option, existing
data and data table structures are retained unless one of the following

occurs:
e Data table name(s) change

e Data interval or offset change

e  Number of fields per record change

e  Number of bytes per field change

e  Number of records per table (table size) change

o Field type, size, name, or position change
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To summarize, any change in data table structure will delete all tables
on the datalogger’s CPU, regardless of whether or not the Preserve
Data option was chosen. If the Preserve Data option was chosen but
the datalogger was unable to retain the existing data, the following
message will appear in the Compile Results: Warning: Internal Data
Storage Memory was re-initialized.

CR9000(X)/CR5000 Datalogger Run Now Options
The Run Now options and behavior for the CR9000(X) and CR5000

dataloggers are different from the CR1000, CR3000, and CR800
Series dataloggers. Below is a dialog box for a CR5000 datalogger.

Select Run Options @

fit-ex CRS

[#] Fiun Mo

[ Run On Power-up

I o 0K l [annceIl [ ? Help

When Run Now is checked, the program is compiled and run in the
datalogger. All data tables on the CPU are erased. You have the
option of whether or not to erase data files stored on a card.

Run On Power-up

The file will be sent with the Run On Power-up attribute set. The
program will be run if the datalogger loses power and then powers
back up.

Run Always

Run Now and Run On Power-up can both be selected. This sets the
program’s file attribute in the datalogger as Run Always. The
program will be compiled and run immediately and it will also be the
program that runs if the datalogger is powered down and powered
back up.

Pressing Run Options to restart a stopped program in the CR1000, CR3000, or
CR800 displays a different dialog box. From the dialog box you choose
Restart Program to begin running the selected program immediately. You can
also select an option button to determine whether or not the data tables
previously created by the program are erased or retained. Note that you cannot
change the Run on Power-up option when restarting a program.
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NOTE CR1000, CR3000, and CR800 Series Dataloggers — A program
marked as “Run on power up” can be disabled when power is first
applied to the datalogger by pressing and holding the DEL key.

Delete — Highlight a file and press the delete button to remove the file from the
datalogger’s memory.

Stop Program halts execution of the currently running datalogger program.
Select the option to stop the program and retain the data files, or to stop the
program and delete data files. The option to retain or delete data files includes
those in internal datalogger memory and those on a card written by the
CardOut instruction. In most cases, data written to a card using the TableFile
instruction will not be erased. However, when writing data to the card using
the TableFile instruction with option 64, the file currently in use will be erased
while other files will be maintained.

If you select the option to Delete Data, you also have the option of whether or
not to clear the Run On Power-up option for the file. Select the check box to
clear the Run On Power-up option. Clear the check box to leave the Run On
Power-up option of the file unchanged.

If a CR1000, CR3000, or CR800 program has been stopped, you can use the
Run Options button to restart it. If data files were not deleted when the
program was stopped, you will once again be able to choose whether to retain
or erase the data files. You will also be able to choose whether to run this
program on power-up. Instead of restarting the stopped program, you can
choose a new program file to run by selecting a different file in the File Name
field before pressing Run Options.

Right Click Menu Options

When a file name is selected, pressing the right mouse button displays a menu
with the Retrieve File, Delete File, Rename File, View File (retrieves the file
and opens it in the CRBasic Editor), Run Options, and Stop Program options.

NOTE The View File option can be used to edit a program on your
datalogger. After making the desired edits and saving it to your
computer, you will need to send the edited program to the
datalogger.

5.1.10 Terminal Emulator

The datalogger can be put into a remote terminal mode so that the user can
send low level communication instructions to the datalogger. Often this is used
for troubleshooting applications, such as viewing memory settings in the
datalogger or changing the program execution interval temporarily. When
terminal emulation is active, all other communication with the datalogger is
suspended, including scheduled data collection. Information on
communicating with the datalogger in terminal mode is provided in the
datalogger user’s manual.
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CAUTION

To activate the remote keyboard select Datalogger | Terminal Emulator from
the menu.

The remote terminal mode should be used with care. ltis
possible to affect the settings of the datalogger, such as
changing the datalogger program and tables. Changes of
this type will cause data collection to be suspended and
possibly result in lost data.

5.1.11 Station Status
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Station Status contains information about the datalogger type; OS version, date
and signature; program statistical information; etc.

To view Station Status press the Station Status button or select Datalogger |
Station Status from the menu on the Connect Screen. A window similar to the
one below will be displayed.

[#l Station Status - CR1000._IP

® =2 H @
Eefresh  Print Save Help

surnmary | Table Fill Times | Status Tahle

Datalogger Information ”
Reported Station Mame: 1075
05 Yersion: CR1000.5kd.25.11
05 Dake: 130130
05 Signakure: 50449
PakBus Address: 2
Security Setkings(1): 0
Security Settings(2): 0
Security Setkings(3): 0
Panel Temperature: 24,54 °C
Merory: 2097152 bytes
Watchdog Errars: 0

Program Information
Current Program: CPLcounter R
Start Tine: 3/13/2013 4:19:31 PM
Run Signature: 51711
Program Signature: 5137
Resulks For Last Progran Compiled: CPU:counter,CR1 -- Compiled in PipelineMade.,

Program Errors
Skipped Scans: 0
Skipped System Scans: 0
Skipped Recaords in TestFask: 0
‘ariable Quk of Bounds: 0

Battery Information
Battery woltage: 13,37
Lithium Bakkery: 3.50
Mumber of times volkage has dropped below 12Y: 0
Mumber of times volkage has dropped below SY: 0

P TP I SO Y & p

The window has three tabs. The Summary tab provides an overview of
important status information in the datalogger, including the information about
the datalogger model and its firmware, program details, battery voltage levels,
and card memory (if one is present).



Section 5. Real-Time Tools

NOTE Only the summary tab is available for array-based dataloggers.

The Table Fill Times tab lists the tables in the datalogger, along with the
maximum number of records the table can hold and the estimated amount of
time that it will take the table to fill. A data table can be reset from this
window by pressing the Reset Tables button.

NOTE Resetting a table will erase the data in the datalogger and in the
data cache.
NOTES No Table Fill Times will be shown for a CR200 Series datalogger,

because they cannot be calculated for this datalogger model.

For the CRI0XTD, CR10XPB, CR510TD, CRS510XP,
CR23XTD, and CR23XPB, the time of fill will not be shown and
you will not have the option to reset tables.

The Status Table tab lists all of the status table fields in the datalogger along
with their values. By default, all of the fields in the status table are displayed.
To select only certain status data to be viewed, press the Select Fields button.
This will display a list of the status data available in the datalogger. Select one
or more of the fields and then press OK. The current values will be displayed in
the table. If you select a cell within the status table and right click, a short cut
menu will be displayed. From this menu, you can select fields or view/modify
a value (if it is a writable value).

Press Refresh to prompt LoggerNet to query the datalogger and update the
values again, the Print button to print the information in the current tab, or the
Save button to save the information in the tab being displayed to a file. (Note
that you cannot save or print the information on the Table Fill Times tab.)

Refer to individual datalogger manuals for a list of fields included in the Status
Table for each datalogger and a description of each.

5.1.12 Calibration Wizard

The Calibration wizard, opened from the Connect Screen’s Datalogger menu,
is used to assist in the calibration of one or more variables in the datalogger
program. This calibration tool is available only for the CR800, CR1000,
CR3000, CR5000, and CR9000X dataloggers that support the FieldCal
instruction.

The program running in the datalogger must contain one or more FieldCal or
FieldCalStrain instructions for the variables you wish to calibrate. One
function of this instruction is to write a programname.cal file to datalogger
memory that contains information on the variables to be calibrated and the
most recent calibration values. The Calibration wizard looks for a *.cal file
with a name that matches the program currently running in the datalogger. If a
matching file is found, the calibration wizard will use the information from that
file to walk you through each step of the calibration. Calibration options
offered in the FieldCal instruction are zeroing, offset, two-point multiplier and
offset, and two-point multiplier only. Calibration options offered in the
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FieldCalStrain instruction are zeroing, 1/4 bridge strain shunt, bending 1/2
bridge strain shunt, and bending full bridge strain shunt.

More information on calibration and zeroing is found in Appendix F,
Calibration and Zeroing. Also, refer to the datalogger’s CRBasic help file for
additional information on the FieldCal and FieldCalStrain instructions, and to
the LoggerNet help file if help is needed while using the Calibration wizard.

5.2 Real-Time Monitoring and Control
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NOTE

The Real-Time Monitoring and Control (RTMC) software provides the ability
to create and run graphical screens to display real-time data as LoggerNet
collects it from the dataloggers. Controls are also provided to view and set
datalogger ports and flags, as well as input locations or variables. RTMC can
combine data from multiple dataloggers on a single display. As LoggerNet
collects data from the dataloggers, the displays in RTMC are automatically
updated.

RTMC has two operating modes: Development and Run-Time. The
Development mode allows you to create and edit a real-time graphic display
screen to display the data collected from the dataloggers. Once the screen is
built and saved as a file, the screen can be displayed using RTMC Run-Time.
This allows graphic display screens to run on other computers with just the
RTMC Run-Time program. One copy of RTMC Run-Time is provided with
LoggerNet; additional copies to run on remote machines can be purchased
separately.

Scheduled data collection must be enabled in LoggerNet, or
RTMC’s display will never update.

5.2.1 Development Mode

RTMC Development is a graphic display editor that allows the user to easily
place graphical components on the display screen and associate them with data
values.

The RTMC Development window, as shown below, has three sections.

Project Component List — The panel on the left shows the hierarchy of the
display components and how they are associated with each other. Every
component of the display screen is shown in this list and it provides a shortcut
to get to any graphical component.

Project Workspace — The right panel is the display screen workspace. The
graphic components are placed in the workspace, as they should appear on the
final display.

Component Toolbox — The toolbox on the top contains the display screen
components that can be placed in the workspace. Selecting a component and
clicking in the workspace places the component and brings up the Properties
window for that component.
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RTMC was designed to be easy and straightforward to use. Experiment with
different combinations and options to get the display results you are looking
for.

I8 RTMC Development - [C:MCampbellsci\RTMClcurrent_temp_std.rtmc2] - [Screen]
I::File Edit ‘Wiew Project Screen  Component  Window  Help

' [ o =1 5
B AEe O
i = WE Es B iy = | I N | g 1 #
‘;_..il....lr-_J! s e Ba B9 o — HE R W & | 8 8

b HReF e leE00F0E0L0,

Project Tree * o x

'__| current_temp_skd.rtmc2 Current Temp
= Scree

Chart 247
i @ Compass
- 3E2 Numeric 100
i*a, Label 20

b statusE ;

atus oar 60
40
20

3/26/2009300PM  3/26/2009 3:30 PM

“Workspace Size (648,458)

As seen in the example screen above, different types of graphical components
can be combined to create an attractive real-time display. Company logos,
maps, or any image stored in a standard graphic file format can be placed on
the screen.

Many images have been included with RTMC. The directory in which these
files are stored is C:\Campbellsci\Lib\RTMCMediaLib. Custom images can be
used as well; these should be placed in the media library directory to make
them available for RTMC’s use.

5.2.1.1 The RTMC Workspace

The RTMC workspace is a container for holding one or more display screens.
As new display screens are added (Project | Add New Screen) they appear as
tabs in the project. The size of the workspace (and the resulting run-time
window) can be changed by selecting Project | Configure WorkSpace.
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5.2.1.2 Display Components

NOTE

Display components are the objects that are used to display data. To add a
component to the workspace, click an item on the Component Toolbox and
then click anywhere in the workspace. The component’s Properties window is
automatically displayed when the object is first placed in the work area. The
Properties window is used to set colors, scale values, text, etc., and to assign
the data value to be displayed by the component.

When a display component is linked to a data value, the value will
be automatically updated on the display when data is collected by
LoggerNet on a schedule. If scheduled data collection is not set
up in LoggerNet or the selected data value is excluded from
scheduled collection, the wvalues will not update and an
exclamation point will appear in the upper right corner of the
component. Input locations, ports and flags for mixed-array
dataloggers are collected at the scheduled collection interval or
any time a manual collection is done.

After a component’s properties have been set, select OK to enable the changes
and close the Properties window. Once the link to the data value has been
applied, if there is data available from LoggerNet for the component, the value
on the display will update.

To make changes to display component settings, the Properties window can be
opened by double clicking the component. If you make changes to a
component’s properties but then decide to reject those changes, press the
Cancel button to return the properties to the last applied state. If Cancel is
selected when a component is first placed in the work area (and OK has not
been pressed), the display component will be removed from the screen.

Available Components

The following is an overview of the display components available. The online
help has detailed information about each of the components and their
properties.

% Pointer returns the cursor to a normal selection tool.
EI Status Bar depicts the selected data value as a single vertical bar.

123 Digital depicts the selected data value as a numeric value, text string,
RBC  or Boolean.

@ Alarm provides visual and/or audible notification that a data value
has exceeded a defined limit. An audible alarm can be disabled by
right-clicking the component with your mouse and selecting
Acknowledge Alarm.

Slider depicts the selected data value as a single horizontal bar. The
data value can also be set to a new value by moving the slider.
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Ag Label displays a text string that can be used to label other
b components.

ij Switch indicates the state of a port, flag, input location, or Boolean
value. A 0 is considered Off (false); any non-zero number is
considered On (True). In run-time mode, right-click a switch to
change its state. The option to change the state of a switch with a
double-click can be enabled in the Properties window.

Image allows you to place a static image on the display.

Chart displays one or more traces on a line graph. The time stamp on
the X axis reflects the server clock. Note that a difference in the
server clock and the datalogger clock, coupled with a small time
window for the chart, could result in no data being displayed.

@ CommsStatus Alarm provides a visual and/or audible alarm when

& scheduled collection is disabled in the Setup Screen, the schedule is
paused from the Status Monitor, or communication has failed a
sufficient number of times to put the datalogger into a Primary or
Secondary Retry mode (the retry mode used is based on the
Sensitivity property for the component). An audible alarm can be
disabled by right-clicking the component with your mouse.

Time displays the server time, server time at last data collection,

Y station time, station time of last record stored, or PC time.
(26 SetPoint depicts the selected data value as a numeric value, text

string, or Boolean. A data value can also be set to a new value by
double-clicking the component and entering a new value in the
resulting dialog box.

O Gauge displays the selected data value on a gauge.

q

Table Display displays the data from a datalogger table in a row and
column format.

@ Value Forwarder reads a value in a datalogger and writes to another
value in that datalogger or a different datalogger. The value that is
written can be the value read, a 0 or —1, or a specified constant.

Thermometer displays the data value on the image of a
'5 thermometer.

Compass provide an eight-point compass on which to display data.

5.2.1.3 Functions Available from the RTMC Menus

All of the RTMC operations are available from the menus at the top of the
Development window. Many of the options are also available as buttons on the
toolbar, or by right clicking the components or other parts of the window.
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File Menu

New Project starts a new RTMC project. The currently opened project will be
closed. If there are changes that have not been saved the user will be prompted
to save changes.

Open brings up the File Open dialog to open a previously saved project.

Save will save the changes in the current project to the RTMC project file. If
this is the first time the project has been saved, a Save As dialog will open to
select the file name and directory for the project file.

Save As brings up the Save As dialog to save the current project with another
name or in a different directory.

Save and Run Project saves the changes in the current project and displays it
in the run-time window.

Exit closes RTMC. If there are unsaved changes, the user will be prompted to
save changes before exiting.

Edit Menu

Cut/Copy/Paste are standard editing operations to take selected objects to the
Windows clipboard and paste them into RTMC or other applications.

Undo cancels the last change made to the project.
Redo repeats the change that was just undone.

Select All selects all of the components in the workspace. The components can
then be cut, copied, deleted, grouped, etc.

Clear Selection clears the selection of components currently highlighted on the
active screen.

The Preferences menu item is used to change some global settings that affect
all projects in RTMC. The Visual Theme determines the look and feel of the
application (i.e., colors, button appearance, etc.). The Working Directory is the
directory in which to store RTMC project files. By default, this is
C:\Campbellsci\RTMC. Press the Change Default Font button to set a new font
for components that have text (numeric value text, graph titles and axes labels,
etc.).

Component summaries are small boxes that are displayed on the screen beside
a component when your mouse cursor hovers over the component for a few
seconds. The box displays information on the type of component, the data
value linked to the component, images used, traces plotted, etc. Select the Show
Component Summaries box to display these hint boxes or clear the box to turn
off the display of the information.

The Grid Options settings allow you to turn on or disable the display of a grid
in the project workspace, and lets you see the size of the grid.

With the Graphics Options settings, you can control the maximum number of
times the RTMC screens will be updated per second, disable animation when a
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data value changes, and specify whether high quality or high speed is more
important. (Disabling animation disables the smooth transition between values
on gauges, status bars, etc. When a data value changes, the component will
jump to the new value. This greatly enhances performance when dealing with
fast data or large, complex projects.)

The Customize menu item allows you to customize RTMC’s toolbars and
menus.

View Menu

All of the View menu items are toggles. When a check mark appears to the left
of the menu item, it is enabled. When the check mark is absent, the option is
disabled. If an option is off (unchecked), select it once to turn it on (checked)
and vice versa.

Full Screen Mode expands the RTMC workspace to fill the entire computer
screen. This provides more space to work with in designing your RTMC
project. In this mode, you must use the right-click menus to add components
and perform other functions available from RTMC’s toolbar. Press the Esc key
to exit this mode.

Show Project Tree hides or displays the RTMC Project Tree (left pane of the
default window).

Show Toolbox hides or displays the RTMC Component Toolbar.

Show Layout Toolbar hides or displays the Layout Toolbar which gives quick
access to the Align, Space Evenly, Make Same Size, Center, and Order menu
items of RTMC’s Component menu.

Show Tabs hides or displays the tabs which allow the user to switch between
screens. When tabs are not displayed, you can switch between screens by
selecting a screen from the Project Tree.

Show Standard Toolbar hides or displays the Standard Toolbar.

Show Status Bar hides or displays the Status bar at the bottom of the screen.
The Status Bar provides hints on objects, window size, and the server
connection.

Show Grid hides or displays a grid background for the workspace.

Project Menu

Project Menu options work with the whole project or workspace.

Configure Workspace allows you to specify the size of the development
workspace and whether the Run-Time display screen is is auto sized or fixed
size.

Change Server Connection allows you to connect to a LoggerNet server on
the same or a remote PC. The server name is the network name or IP address
of the computer where LoggerNet is running. If you are connecting to a
version of LoggerNet that supports server security, and security is enabled, you
will need to enter the username and password. By default, LoggerNet’s port
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number is 6789. Note that the remote LoggerNet server must have Remote
Connections enabled (Tools | Options | Allow Remote Connections) for RTMC
to be able to display remote data. See below for additional information.

Configure Auto Tabbing lets you enable or disable the automatic switching
between project tabs when an RTMC form is run, and set the rate at which a
new tab will be displayed. When RTMC is in AutoTab mode, it will display a
tab for a set amount of time and then display the next tab.

Add New Screen adds a new screen to the project.

Change Screen Order allows you to change the order that the screens will
appear, left to right, in the project.

Screen Menu

Screen Menu options work with the tabbed screens in the project. The Screen

Menu is also available by right clicking any blank area of the workspace.

Screen Properties brings up the dialog to choose the background image and
color for the current screen.

Delete Screen removes the current screen from the project. If there are
components on the screen, they will also be removed.

Rename Screen brings up a dialog to change the name of the current screen.
This is the name that appears on the screen tab in run-time mode.

Paste places a copy of the Windows clipboard content on the active screen.
(Note that only valid XML code can be pasted into RTMC.)

Insert New brings up a submenu allowing you select one of the components to
insert on the screen. When the component is added to the screen the Properties
window for the new component will come up.

Component Menu

The Component Menu is used to set the component properties, placement and
alignment. The Component Menu is also available by right clicking any of the
components in the workspace.

Properties brings up the Properties window for the selected component.
Delete Selection removes the selected component from the workspace.

Lock Aspect Ratio allows you to drag the object to a new size without
distorting the look of the component. If the height of a component is changed,

the width will automatically be changed as well.

Rename Component lets you change the name of the component in the list
tree.

Manual Resize lets you set the size and position of the selected component.
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NOTE

Cut deletes the selected component and places a copy on the Windows
clipboard.

Copy places a copy of the selected component on the Windows clipboard.

Align provides some options for lining up a group of components with the last
component selected. Select two or more components by using the cursor to
click and drag a bounding box around the desired components. Components
can also be selected by selecting the first component and then selecting the
other components while holding down the <ctrl> key. With the components
selected choose one of the alignment options. The components will be aligned
based on the last component selected. The last component is identified by dark
blue handles and by dark blue highlighting in the Project Tree. The other
selected components have handles with blue outlines and are highlighted in
light blue in the Project Tree.

Be careful about the alignment you choose. Selecting Top Align
for a group of components that are arranged vertically will cause
all the components to end up on top of each other.

Space Evenly will evenly distribute the selected components horizontally
across or vertically down the page.

Make Same Size allows you to set two or more objects to the same overall
size, width or height as the last object selected. Select one or more components
by using the cursor to click and drag a bounding box around the desired
components. The components can also be selected by selecting the first
component and then selecting the other components while holding down the
<ctrl> key. The last component is identified by dark blue handles and by dark
blue highlighting in the Project Tree. The other selected components have
handles with blue outlines and are highlighted in light blue in the Project Tree.

Center will center the selected component(s) either vertically or horizontally
on the page.

Order is used to manage the position of graphic objects on the workspace.
Displays are often a combination of a background graphic and data display
objects in front. Objects added to the workspace are, by default, placed on top
of any existing objects. These operations are used to determine the order in
which objects are displayed.

Group Components allows you to group components together. They can then
be moved, copied, ordered, etc. as a single object. Select the components to be
grouped by holding the Ctrl key and clicking the components with the primary
mouse button. Then choose the Group Components item from the Component
menu or the Component right-click menu. You must have at least two
components selected for this menu item to be enabled.

When a component group is selected, the menu item will change to Ungroup

Components. You can undo the component grouping by selecting this menu
item.
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When components are grouped, the properties for each of the components will
show up as an item in the Component right-click menu. These menu items can
be used to modify the properties for each component.

If there are multiple screens in the project, the Window Menu will allow you
to change between the screens.

Help Menu provides access to help for all of the features of RTMC.

5.2.1.4 Expressions
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Components that display data values either numerically or graphically can be
processed using expressions. These expressions can include simple
mathematical expressions, functions to manipulate strings, or more complex
functions that deal with the state of a data value over time.

For instance, a temperature reading in degrees Celsius can be processed to
display in degrees Fahrenheit using a simple mathematical expression. This is
done by first selecting the data value in the Select Data field, and then entering
the mathematical expression after the defined data value. Using the above
example, if the data value is defined as “Server:CR5000.TempData.Temp1”
(“Source:datalogger.table.variable”), you would enter

“Server:CR5000.TempData.Temp1” * 1.8 + 32
to convert the temperature reading from degrees Celsius to degrees Fahrenheit.
Strings

As shown above, double quotes are used in RTMC to enclose the name of a
data value (or source, datalogger, or table depending on the component).
Therefore, when defining a literal string, a dollar sign is used as a prefix. This
indicates to RTMC that you are defining a literal string rather than a data value.
For example, to search for the position of the sequence abc in the data value
mystring, you would use the following expression:

InStr( 1, “Server:CR1000.hourly.mystring”, $”abc”)
Statistical Functions and Start Options

Expressions can also use Statistical Functions, some of which involve the state
of a data value over a period of time. For instance, you can return the
maximum value of a data value over the past 24 hours using the expression:

MaxRunOverTime(“Server:CR1000.QtrHour. Temp”, Timestamp(“Server:
CR1000.QtrHour.Temp”),nsecPerDay)

When RTMC-RT is launched it begins processing with the newest record by
default. Therefore, using the above expression, a component will not
immediately display the maximum value over the past 24 hours. Rather, it will
display the maximum value since RTMC-RT was launched. The 24-hour
maximum will only be displayed after it has been running for 24 hours. In
order to get a 24 hour maximum immediately, you can use a “Start Option
Function” to cause RTMC to begin processing data at an earlier point. For
example,
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StartRelativeToNewest(nsecPerDay,ordercollected);
MaxRunOverTime(“Server:CR1000.QtrHour. Temp”, Timestamp(“Server:
CR1000.QtrHour.Temp”’),nsecPerDay)

would begin displaying a 24 hour maximum immediately, provided that the
data is available in the communications server’s data cache.

Aliases

If a data value is used multiple times in an expression, the expression can be
simplified by declaring an alias for the data value at the first of the expression,
in the form:

Alias(alias_name, data_value)
For example,

StartAtOffsetFromNewest(5,0rderCollected);ITF(ABS((“Server:CR1000.MyT
able.Value”-

ValueAtTime(“Server:CR1000.MyTable.Value”, TimeStamp(“Server: CR1000.
MyTable.Value”),30*nsecPerSec,0))>10 AND
ABS(ValueAtTime(“Server:CR1000.MyTable.Value”, TimeStamp(“Server:CR
1000.MyTable.Value”),30*nsecPerSec,0)-
ValueAtTime(“Server:CR1000.MyTable.Value”, TimeStamp(“Server: CR1000.
MyTable.Value”),60*nsecPerSec,0)))>10,1,0)

can be replaced by:

Alias(X,”Server:CR1000.MyTable.Value”);StartAtOffsetFromNewest(5,0rder
Collected); [IF((ABS(X-ValueAtTime(X, TimeStamp(X),30*nsecPerSec,0))>10
AND ABS(ValueAtTime(X, TimeStamp(X),30*nsecPerSec,0)-
ValueAtTime(X, TimeStamp(X),60*nsecPerSec,0)))>10,1,0)

Synchronizing Variables

The ValueSynch function can be used to synchronize data values coming from
multiple data sources so that you can display the results of a calculation on
those data values in a single component. The Value Synch function takes the
form:

ValueSynch(synchronized name, data value)

Where synchronized name is the name of a new variable that will be used in a
calculation at the end of the expression and data_value is the name used within
RTMC to access the data value, i.e., Source:datalogger.table.variable.

For example, if you wish to display the average air temperature of two stations
on a chart, the following expression can be used to synchronize the timestamps
of the stations and then calculate the average air temperature:

ValueSynch(air_temp 1,”Server:CR1000 1.SECOND.air_temp”);ValueSynch

(air_temp_2,”Server:CR1000 2.SECOND.air_temp”); (air_temp 1+
air_temp 2)/2
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NOTES Timestamps are truncated to seconds prior to synchronization.
Therefore, synchronizing sub-second data is not recommended as
the results will be unpredictable.

If the timestamps of the stations are not the same (for example, if
one datalogger is a few minutes behind the other), the component
will display the exclamation point indicating no data, until the data
sources have common timestamps and, therefore, can be
synchronized.

RTMC will buffer up to 100,000 points of a data value while
waiting for a common timestamp from the other datalogger(s).
Once the buffer reaches 100,000 data points the oldest data value
will be removed from the buffer, each time a new data value is
collected.

All of the functions available in RTMC are described below. For details on a
function, refer to RTMC’s online help.

NOTE Spaces must be used to delimit the predefined constants and
functions. Operators allow but do not require spaces.

NOTE An expression can include data values from multiple dataloggers.

5.2.1.4.1 Operators

Operator Description

) Prioritizes parts of an expression within the larger expression.
* Multiply by

/ Divide by

A Raised to the power of
+ Add

- Subtract

= Equal

< Not equal

> Greater than

< Less than

>= Greater than or equal to
<= Less than or equal to
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5.2.1.4.2 Order of Precedence

When processing mathematical expressions, the order of precedence is:

e Anything inside parentheses ()
e Exponentiation *

e Negation (unary) —

e  Multiplication *, division /

e  Modulo (remainder) MOD

e Addition +, subtraction —

When consecutive operators have the same priority, the expression evaluates
from left to right. This means that an expression such as a-b-c is evaluated as

(a-b)-c.

5.2.1.4.3 Predefined Constants

Constant Description

e 2.718282

PI 3.141593

True -1

False 0

NOPLOT NAN

NAN NAN (not a number)
INF INF (non-finite number)

5.2.1.4.4 Predefined Time Constants

These predefined time constants can be useful as a parameter for the Functions
with State, where the interval parameter must be specified in nanoseconds.

Constant Description

nsecPerUSec Number of nanoseconds in a microsecond
nsecPerMSec Number of nanoseconds in a millisecond
nsecPerSec Number of nanoseconds in a second
nsecPerMin Number of nanoseconds in a minute
nsecPerHour Number of nanoseconds in an hour
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5.2.1.4.5 Functions

nsecPerDay

nsecPerWeek

Function
ABS(x)
ACOS(x)
ASIN(x)
ATN(x)
ATN2(y,x)
CEILING(x)
COS(x)
COSH(x)
CSGN(x)
EXP(x)

FIX(x)

FLOOR(x)

FRAC(x)

FormatFloat(x,y)

FormatFloatL(x,y)

INT(x)

IsFinite(x)

LN(x)

Number of nanoseconds in a day

Number of nanoseconds in a week

The following functions show the use and placement of the numbers the
function operates on. The parentheses are not required unless there are two or
more parameter values. (e.g., ATN2(y,X))

Description

Returns the absolute value of a number.

Returns the arc cosine of a number.

Returns the arc sine of a number.

Returns the arc tangent of a number.

Returns the arctangent of y/x.

Rounds a number up to an integer value.

Returns the cosine of a number.

Returns the hyperbolic cosine of a number.

Changes the sign of a number by multiplying by —1.0.
Returns e raised to the x power.

Returns the integer portion of a number. If the number
is a negative, the first negative integer greater than or
equal to the number is returned.

Rounds a number down to an integer value.

Returns the fraction part of a number.

Converts a floating point value into a string.

Converts a floating point value into a string and applies
any rules associated with the locale of the computer
running RTMC.

Returns the integer portion of a number. If the number
is a negative, the first negative integer less than or equal
to the number is returned.

Determines if a number is finite.

Returns the natural log of a number. (Note that LN or
LOG may be used to perform the same function.)
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Function

LOG(x)

LOG10(x)
(x)MOD(y)
PWR(x,y)
RND
ROUND(x,y)
SGN(x)
SIN(x)
SINH(x)
SQR(x)
TAN(x)

TANH(x)

5.2.1.4.6 Logical Functions

Description

Returns the natural log of a number. (Note that LN or
LOG may be used to perform the same function.)

Returns the logarithm base 10 of a number.
Performs a modulo divide of two numbers.

Raises constant x to the power of y.

Generates a random number.

Rounds a number to a higher or lower number.
Used to find the sign value of a number (-1, 0, or 1).
Returns the sine of an angle.

Returns the hyperbolic sine of a number.

Returns the square root of a number.

Returns the tangent of an angle.

Returns the hyperbolic tangent of a number.

The following functions perform logical operations.

Function
(X)AND(y)
(VEQV(y)
IIF(x,y,2)

(x)IMP(y)
NOT(x)
(X)OR(y)

SelectSwitch

(x)XOR(y)

Description

Performs a logical conjunction on two numbers.
Performs a logical equivalence on two numbers.

Evaluates an expression (x) and returns one value if true
(y), a different value if false (z).

Performs a logical implication on two numbers.
Performs a logical negation on a number.
Performs a logical disjunction on two numbers.

Iterates through the set of predicates and values in the
order in which these are specified in its arguments list.
It will return the value associated with the first predicate
that specifies a non-zero integer value. If no asserting
predicate can be found, the function will return the
default_value.

Performs a logical exclusion on two numbers.
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5.2.1.4.7 String Functions

Function

Hex

HexToDec
InStr

InStrRev

Left

Len
LTrim
Mid

Replace

Right

RTrim

Space

StrComp

StrReverse

Trim

5.2.1.4.8 Conversion Functions

Function
ToDate
ToFloat

Tolnt
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Description

Returns a hexadecimal string representation of an
expression.

Converts a hexadecimal string to a float or integer.
Finds the location of a string within a string.

Finds the location of a string within a string. (Differs
from InStr in that it searches from the end of the string

rather than from the start of the string.)

Returns a substring that is a defined number of
characters from the left side of the original string.

Returns the number of bytes in a string.
Returns a copy of a string with no leading spaces.
Returns a substring that is within a string.

Used to search a string for a substring, and replace that
substring with a different string.

Returns a substring that is a defined number of
characters from the right side of the original string.

Returns a copy of a string with no trailing spaces.

Returns a string value that is filled with a defined
number of spaces

Compares two strings by subtracting the characters in
one string from the characters in another.

Returns a copy of a string with the characters in reverse
order.

Returns a copy of a string with no leading or trailing
spaces.

Description

Converts a value to a date.
Converts a value to a floating point number.

Converts a value to an integer.
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5.2.1.4.9 Time Functions

Function Description
FormatTime Produces a string that formats a timestamp in the

manner specified.

SetTimeStamp Returns the value specified and sets it timestamp to the
timestamp specified.

SystemTime Returns the current computer time.

SystemTimeGMT Returns the current GMT (Greenwich Mean Time)
system time.

Timestamp Returns the timestamp associated with the record from
which a value is derived.

5.2.1.4.10 Start Option Functions

Function

StartAfterNewest

StartAtNewest

StartAtOffsetFromNewest

StartAtRecord

StartAtTime

StartRelativeToNewest

Description

No records are processed until a new record has
been collected.

Attempts to start processing at the newest record
in the table.

Attempts to start processing with the record at
the specified offset back from the newest record
in the table.

Attempts to start processing at the specified file
mark and record number. If the specified record
cannot be located, it starts processing at the
oldest record in the source table.

Attempts to start processing at the record that is
closest to the specified timestamp.

Attempts to start processing with the first record
whose timestamp is greater than or equal to the
newest record’s timestamp minus the specified
interval.
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5.2.1.4.11 Statistical Functions

Function

AvgRun

AvgRunOverTime

AvgRunOverTimeWithReset

AvgSpa

Last

MaxRun

MaxRunOverTime

MaxRunOverTimeWithReset

MaxSpa

MedianRun

MedianRunOverTime

MinRun

MinRunOverTime

MinRunOverTimeWithReset

MinSpa

StdDev

StdDevOverTime

Description

Returns a running average of up to the last
specified number of values.

Returns the running average of the specified
value over time.

Returns the running average of the specified
value since the function was reset.

Returns the average of the specified values.

Stores the specified value and returns the
previous value.

Returns the maximum of all values that it has
considered.

Returns the maximum of all values whose
timestamps are greater than the newest timestamp
minus the specified interval.

Returns the maximum of all values since the
function was reset.

Returns the maximum of the specified values.

Returns the median value of up to the last
specified number of values.

Returns the median value in the set of values
whose timestamps are greater than the newest
timestamp minus the specified interval.

Returns the minimum of all values that it has
considered.

Returns the minimum of all values whose
timestamps are greater than the newest timestamp

minus the specified interval.

Returns the minimum of all values since the
function was reset.

Returns the minimum of the specified values.

Returns the standard deviation of up to the last
specified number of values

Returns the standard deviation of the specified
value over time.
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Function Description

StdDevOverTimeWithReset Returns the standard deviation of the specified
value since the function was reset.

Total Returns the total of all values that it has
considered.
TotalOverTime Returns the total of all values whose timestamps

are greater than the newest timestamp minus the
specified interval.

TotalOverTimeWithReset  Returns the total of all values since the function
was reset.

ValueAtTime Returns the oldest value in a set of values from a
specified time interval.

5.2.1.5 Remote Connection

NOTE

RTMC has the ability to connect to LoggerNet software running on another
computer. By default RTMC connects to the computer where it is running, or
the “localhost”.

To set a connection to LoggerNet on another computer, open the server
connection dialog from the Project | Change Server Connection menu item.
The Server Address is the network computer name or IP address. The IP
Address is a number that will have four digits between 0 and 255 separated by
decimal points. An example would be 192.168.4.32. Do not put leading zeros
with the numbers. The default port number for LoggerNet is 6789. If this
default port number is used, it does not need to be specified in RTMC.
Otherwise, it is specified after the server address, separated by a colon. An
example would be 192.168.4.132:3000, where 3000 is LoggerNet’s port
number.

The User Name and Password are only used if you are connecting to a
LoggerNet server that supports security and the network administrator has
implemented security.

Clicking Remember username and password will save the computer address,
username and password as part of the RTMC file so the screen can be run
without requiring the user to know the address or when using RTMC Run-
Time

LoggerNet must be installed with the “Allow Remote
Connections” option enabled for RTMC to be able to connect
remotely.

5.2.2 RTMC Run-Time

The run-time operation allows you to run the real-time graphic display screen
that was created in the developer mode. From the RTMC Development
window you can test the operation of the display screen using the File | Save
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and Run Project menu or clicking the Run-Time icon on the toolbar. This will
start the project window with RTMC Run-Time as shown in the window
below.

B¢ RTMC Run-time - [C:\Campbellsci\RTMC\example_std. rtmc2]

© File Edit Yew ‘Window Help

4 Screen r - Screenl. I
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When the run-time display screen is started, the display components will have
a red exclamation point in the upper right corner until data is received from
LoggerNet. If data is not displayed, check to see that the data is being
collected on a schedule by LoggerNet.

Once a project file has been created, the display screen can be run without
starting the development mode window. Select Data | RTMC Run-Time from
the LoggerNet toolbar. In the Run-Time window select File | Open to select
the RTMC project screen to run.

In Run-time mode, you can print an image of the RTMC display screen by
selecting File | Print Screens. A new form to be run is selected under File |
Open.

A copy of RTMC Run-Time comes with LoggerNet. If you want to run
RTMC projects on remote computers, additional copies of RTMC Run-Time
can be purchased separately. One copy is required for each computer on which
RTMC Run-Time will be used. As noted above, when running RTMC Run-
Time on a remote computer, the host computer must have Remote Connections
enabled (LoggerNet Toolbar, Tools | Options | Allow Remote Connections).
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Section 6. Network Status and
Resolving Communication Problems

LoggerNet provides several tools for monitoring the status of a datalogger network and
troubleshooting communication problems within that network.

The Status Monitor screen provides a way to monitor communications statistics. Statistics
are displayed for data collection attempts and communication failures. PakBus Graph
provides a visual representation of the devices in a PakBus network and lets you edit
PakBus device setting. The Log Tools utility provides a way to read communication logs
more easily. The Troubleshooter highlights potential problems in a communication
network and provides access to a Communications Test and other troubleshooting tools.
The LoggerNet Server Monitor is used to monitor the communication log for a remote
instance of LoggerNet or when LoggerNet is being run as a service.

Note that a Troubleshooting section is also provided in Section 14, Troubleshooting Guide.

6.1 Status Monitor

The Status Monitor is opened by pressing the Status Monitor button from the
LoggerNet Toolbar. The leftmost column of the Status Monitor displays the
network map showing the devices in the network. Statistics for each device are
displayed in columns to the right. The display defaults with the most
commonly monitored statistics for each device and can be customized by the
user. See below for a description of the statistics and their meaning.

Information in the Status Monitor window can be sorted by column. Click on a
column heading to sort the devices. For instance, if the Network Map column
is clicked once, the devices will be sorted alphabetically by name. Clicking the
column a second time will sort the devices in reverse alphabetical order, and a
third time will restore the Network map to its original order.

Sorting on a column in the Status window can be an effective means to locate
trouble spots, particularly with a large network. For example, sorting on the
Avg Err% column can bring all those stations with high average error rates to
the top, in order from highest average error rate to lowest average error rate.
Sorting on Collection State can group the stations according to secondary retry
mode, primary retry mode, normal collection schedule, and schedule off.
Sorting on the Holes statistic can indicate the dataloggers having collection
difficulties. Once you have located a station with difficulties, you can right-
click on the station and select TroubleShooter to launch the diagnostic tool for
the station.

Above the display area is a row of buttons providing quick access to many of
the functions available in the Status Monitor (these buttons are discussed in
subsequent sections). Below the display area is the current LoggerNet server
time, an indication of the disk space available on the computer, and a check
box for Pause Schedule. Checking Pause Schedule suspends scheduled data
collection for all of the dataloggers in the network. This can be useful when
trying to isolate specific problems.
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6.1.1 Visual Status Indicators

There are three visual status indicators in the first column of the Status
Monitor.

A Communication Status Image B to the left of each device indicates the
current communication state for that device. The color and letter for the image
are a way to quickly verify the LoggerNet communication server’s connection
with the device. A device has one of four states: Normal (green N), Marginal
(blue M), Critical (red C), or Unknown (gray U). The status image changes to
reflect the device’s current status.

If a critical problem is found when communicating with a device, a Trouble

Indicator icon (D' will be displayed to the left of that device. The column
heading for the network map will also display the Trouble Indicator icon.

The Communication History I - is a chart that is placed to the right
of the device name. This graph shows the state of the communication link with
the device over the previous 24 hour period (it is divided into four 6 hour
periods). A green bar means there have been no retries and no failures for the
period. A blue bar indicates there have been retries but no failures. A red bar
indicates there have been failures. If a bar is gray, there have been no attempts
to contact the device. The height of the bar (as a percentage of the height of the
box) is determined by the following equation:

(failures + retries)

Height =25+75*
attempts
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where

failures = number of communication failures
retries = number of communication retries
attempts = total number of communication attempts

The Communication History can be displayed in a larger view by right clicking
within the history for a device and selecting Comm History from the short cut
menu. Each segment of time in this larger view represents 10 minute intervals.
Clicking on a segment will display the time period for the interval and the
number of Attempts (A), Retries (R), and Failures (F) during that period. This
information is provided by a popup above the history and by a line below the
Communication History. (The popup can be turned off by clearing the Show
Annotations check box.) The right and left arrow keys can be used to move
right or left one segment at a time. You can zoom in on a particular interval by
clicking and dragging your mouse cursor from the upper left of an area to the
lower right of an area. (To return to normal view, click and drag from the right
to the left.)

One or all of these visual indicators can be toggled on/off from the View menu.

6.1.2 Status Monitor Functions

The Status Monitor includes a number of functions that provide control over
the LoggerNet data collection process, configure the display appearance, or

bring up other applications such as Log Tool. The Status Monitor functions
can also be accessed through the menus at the top of the screen.

6.1.2.1 Selecting Columns

The Status Monitor can be customized to display only those columns
containing statistics of interest. To add columns to the Status Monitor window,
click Edit | Select Columns. The Select Columns window appears. Right
clicking in the middle of the Status Monitor window and choosing Select
Columns will also bring up the Select Columns window.

Select Columns

Available Calumnz Selecte alumng
Call Enabled e Line State
Coll Retries Avg Em &
Cormm Enabled Coll State
Comm Status Last Coll Attempt
F51 Callected Mext Data Caoll
FS1 to Collect Wals Last Coll
F52 Callected
F52 to Collect
Hales
Lazt Clk Chk
Lazt Clk, Ditf
Last Clk. Set
Laszt Data Call
Lith Batt *falt
Logger Wer
| riw R v
ok ] | Cancel | [ Help
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Entries in the Available Columns field will not be displayed on the main
screen. Entries in the Selected Columns field will be displayed on the screen.
The arrow buttons are used to move entries between the two columns.
Alternately, an entry can be moved from one column to the other by double
clicking it.

A variety of status information and statistics are available. Note that some
statistics are obtained automatically as part of data collection for some
dataloggers but can be only obtained with additional communication
commands for other dataloggers. In this latter case, these statistics are not
retrieved by default as users with slow or expensive communication may not
wish to incur the additional cost or time associated with the extra commands.
In cases where the user does want to retrieve the additional statistics, the Poll
for Statistics setting (on the datalogger’s Schedule tab in the Setup Screen) can
be enabled to request that the statistics are retrieved. The statistics will be
retrieved during scheduled or manual data collection. These statistics are
shown in the table below. The table also shows how the LoggerNet server
maps these server statistics to the Status Table of each datalogger.

Status Table Values
Server Statistic CR1000 CR10XPB
(displayed in Status | CR800 CR23XPB
Monitor) CR3000 CR200 CRS510PB | CRS000 CR9000X
WatchDog Err WatchDogErrors | WatchDogCnt | WatchDog | WatchDogErrors
Prog Overrun SkippedScan SkipScan Overruns SkippedScan SkippedScan
Low Volt Stopped Low12VCount
Low 5V Low5VCount
Lith Batt Volt LithiumBattery LithBat LithiumBattery | Battery

The actual text as displayed on the screen is shown below in parentheses.

e Average Error Rate (Avg Err %) — A running average of the number of
communication failures and retries. Each failure increments the average
5%. The error rate decreases slowly with more successful
communications. This is done to allow marginal link errors to be
displayed long enough for an administrator to observe.

e Collection Enabled (Coll Enabled) — Indicates whether or not scheduled
data collection is enabled for the device. (Data collection is set up and
enabled in the Setup Screen.)

e  Collection Retries (Coll Retries) — The total number of data collection
attempts that have occurred under the primary and secondary retry

collection states (Coll State).

e Collection State (Coll State) — Indicates the current state of scheduled
data collection.

Normal — The normal data collection schedule is active.
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Primary Retry — A data collection failure has led to the primary retry
collection schedule.

Secondary Retry — The number of primary retries set in the Setup Screen
have run out and the secondary retry schedule is now active.

Schedule Off — Scheduled data collection is not enabled for this device.

Comm Disabled — Communications for this device or one of the devices in
the communication link from the computer has been disabled.

Invalid Table Definitions — A change in the table definitions for this
device has been detected. This has caused scheduled collection to be
suspended until LoggerNet has updated table definitions to match the
datalogger.

Network Paused — Scheduled data collection has been suspended for the
whole network.

Unreachable — The device cannot be reached through the network.

Communication Enabled (Comm Enabled) — Indicates whether or not
communication is enabled for the device. (Communication is set up and
enabled in the Setup Screen.)

Communication Status (Comm Status) — The current communication
state of the device: Normal, Marginal, Critical, or Unknown. This value
matches the state of the indicator next to the device name. Marginal is
indicated when warning messages for the device are logged in
communications. Critical is indicated when communication failures are
logged in communications.

Final Storage Area 1, 2 Collected (FS1 Collected, FS2Collected) —
(Array-based dataloggers only) This value will show the number of data
values that have been collected from final storage area 1 or 2. In
combination with the FS to Collect statistic this can show progress toward
the completion of data collection.

Final Storage Area 1, 2 to Collect (FS1 to Collect, FS2 to Collect) —
(Array-based dataloggers only) When LoggerNet first contacts the
datalogger for data collection, the datalogger indicates how much data
there is to collect from each of the storage areas. This statistic shows the
number of values for the current data collection activity. When the
number of values collected matches the number to collect, all of the data
for this call has been collected.

Holes — A “hole” is a discontinuity in record numbers for dataloggers that
support data advise. This statistic is the number of values that are in holes.

Last Clock Check (Last Clk Chk) — The computer date and time of the
last time the clock was checked for this device.

Last Clock Difference (Last Clk Diff) — The amount of time the
datalogger clock deviated from the LoggerNet computer’s clock when the
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last clock check was performed. If the datalogger clock is slower than the
computer clock, this will be a positive value.

Last Clock Set (Last Clk Set) — The computer date and time that the
datalogger’s clock was last set to match the LoggerNet computer’s clock.

Last Collect Attempt (Last Col Attempt) — The computer date and time
when data collection was last attempted for this device.

Last Data Collection (Last Data Coll) — The date and time that data was
last collected from the device by LoggerNet.

Line State — This is an indication of the current communications activity
for the device. In normal communication these will be changing often and
will provide a feel for how the network is working. The possible states are
listed below.

Off-Line — There is no active communication with this device.
On-Line — LoggerNet is actively communicating with this device.

Transparent — The device is being used as a bridge to communicate with
another device.

Hanging Up — LoggerNet has finished communication with this device or
the other devices on the link and is closing down communication.

Comm-Disabled — Communications for this device have been disabled for
this device, a parent device, or the network.

Link Time Remaining — The time remaining, in milliseconds, until the
Maximum Time On-Line is reached and the device is automatically
disconnected. The value is only updated every 10 seconds. A value of
4294967295 indicates that the device is not connected or the Maximum
Time On-Line is not set.

Lithium Battery Voltage (Lith Batt Volt) — (Array-based dataloggers
only) The voltage level of the datalogger’s lithium SRAM back-up battery.

Logger Version (Logger Ver) — (Array-based dataloggers only) This
number indicates the version level of the datalogger. This number is used
by LoggerNet to adjust communication for older dataloggers.

Low 5v Battery Detect (Low 5V) — (CR23X only) A counter that
indicates the number of times the datalogger’s 5V supply has dropped
below 5V. The counter’s maximum limit is 99; it can be reset in the
datalogger’s *B mode.

Low Voltage Stopped (Low Volt Stopped) — (Array-based dataloggers
only) The number of times the datalogger program has been halted
because the datalogger’s 12 V power source has dropped below the
minimum power requirement. The counter’s maximum limit is 99; it can
be reset in the datalogger’s *B mode.
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Memory Code (Mem Code) — (Array-based dataloggers only) This
number is an indication of the amount of memory available in the
datalogger. The amount of memory represented depends on the
datalogger. See the datalogger operator’s manual for more information.

Next Data Collection (Next Data Coll) — The date and time of the next
scheduled data collection for the device.

Polling Active — True indicates that LoggerNet is currently receiving data
for this device.

Program Overrun (Prog Overrun) — (Array-based dataloggers only)
This is the number of table overruns recorded for the running datalogger
program. This is the same number available from *B mode with keyboard
displays or through the terminal mode.

RFTD Blacklisted — Indicates that a station has been blacklisted by the
RF Base following a failed communication attempt. The RF Base will not
forward communication attempts originating from LoggerNet to a
blacklisted station. This includes clock checks, getting table definitions,
data collection, program sends, etc. However, the RF Base will continue to
request communications with the blacklisted station on its regular RF
Polling Interval. Once the station has responded to one of these regular RF
polling broadcasts, it will be removed from the blacklist. At that point,
communication attempts originating from LoggerNet will be allowed
again.

Table Defs State — Indicates the status of the datalogger’s table
definitions, as known by the LoggerNet server.

None — No table definitions have been retrieved from the datalogger.

Current — The table definitions from the datalogger match what LoggerNet
has stored as the table definitions for the datalogger.

Suspect — A collection attempt has returned an invalid table definitions
code. LoggerNet will attempt to verify the table definitions for the
datalogger.

Getting Table Defs — LoggerNet is in the process of retrieving the table
definitions from the datalogger.

Invalid Table Defs — The table definitions from the datalogger do not
match what LoggerNet has stored as the table definitions for the
datalogger. Table definitions will need to be updated before data
collection can occur.

Total Attempts — The total number of communication attempts with the
device since LoggerNet was started or retries were reset.

Total Failures — The total number of communication attempts with the
device that have failed since LoggerNet was started or retries were reset.
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o Total Retries — The total number of communication attempts with a
device after the original attempt failed since LoggerNet was started or
retries were reset.

e  Uncoll Holes — The number of values in holes that cannot be collected
from the datalogger (most often, because the data has been overwritten by
newer data).

e  Values In Last Collect (Vals Last Collect) — The number of values that
were collected during the last data collection attempt. Used in
combination with the Values to Collect the user can get an idea of how
much data is left to collect.

e  Values to Collect (Vals to Collect) — The total number of values to be
collected. When LoggerNet first contacts the datalogger it finds out how
many data values are waiting to be collected.

e  Watchdog Error (Watchdog Err) — (Array-based dataloggers only) This
is the number of Watchdog Errors being reported by the datalogger. This
is the same number that is available from *B mode with keyboard displays
or using the remote keyboard. See the datalogger operator’s manual for
more information.

6.1.2.2 Display/Subnet

The Display button can be used to determine what is shown in your network
map. You can choose to view only your dataloggers by selecting Stations
Only. Selecting All Devices will show your entire network including root
devices, communication devices, etc.

In LoggerNet Admin, you can also use the Subnet button to view a subnet of
your network map. Subnets are configured from the Setup Screen’s View |
Configure Subnets menu item.

6.1.2.3 Toggle Collection On/Off

Pressing the Toggle On/Off button toggles scheduled collection on or off for
the selected datalogger. The change to scheduled collection is reflected on the
Setup Screen for this datalogger. The function is only enabled when a
datalogger is selected in the network map. Collection can also be toggled by
selecting Toggle On/Off from the right-click menu.

6.1.2.4 Reset Device

Resets the collection state and error statistics for the selected device. Reset
Device is done either from the button or selecting Reset Device from the right-
click menu.

6.1.2.5 Collect Now/Stop Collection

Collect Now starts data collection for the selected datalogger. This is the
equivalent of the Collect Now button on the Connect Screen. Data collection
will use the file settings from the Data Files or Final Storage Area 1 or 2 tabs
on the Setup Screen. While data collection is in progress, pressing Stop
Collection will stop the collection. This might be needed if the datalogger has
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a lot of uncollected data and it would take too long to get it all. These
functions are available by clicking the buttons or from the right-click menu.

6.1.2.6 Pool Statistics

Pooled Modem Resources Status ﬂ
Resource Owerall Error Rate Auvailable Percent Used  Current Target
182.168.12.105:10003 2.09% false 10.36% PakBusPort_2
[192:168.12.105:10004 8.60% false 0.60% PakBusPort_3
QK Help

The Tools | Pool Statistics menu item opens a new window displaying statistics
for all of the pooled devices in the network. For each pooled device (resource),
the following information is given:

e  Opverall Error Rate — This represents the error rate based on all dialing
attempts this device has made.

e Available — This indicates if the resource is currently available or if it
is in use.

e Percent Used —This gives an indication of how much this resource has
been used. This can assist in organizing pools and devices to
minimize wait time or increase calling rates.

e  Current Target — This shows the target device of the current call.
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6.1.2.7 Pool Devices

a Modem Pool Resources Status H

hModem Paols Modem Pool Resources

Resource Error Rate Skipped Count  Awailable
Termin I_2
TerminalServerPaol 5 192.168.12.105:10003 0.20% 0 true

TerrinalServetPool_& [192.168.12.10510004 2443, 1 true
TerminalServerPoal _T

Hide Histary 0K Help

Graph | Records

192416812405:10004 M railure

. Success

Mo Attempts

Failure %

11:40:30 AMZ10:29PM 450029 PM 7T30:28 PM 10020027 PM 1010027 AWM 0026 AM 55025 AM 9:40:25 AW

The Tools | Pool Devices menu item opens a new window that offers
information about each pool (root device) and each pooled device that has been
assigned to it. For example, given that a modem pool root device
(SerialPortPool or TerminalServerPool) for a particular station has three serial
ports assigned to it, the specific information for each of the serial port/modems,
based on when it has been used to call that station, can be viewed by selecting
the Modem Pool and in turn each Modem Pool Resource assigned to it. The
following information can be displayed:

o  Error Rate — This represents the error rate specific to the selected
Modem Pool use of the selected pooled device.

e  Skipped Count — The number of times this pooled device has been
skipped when using the selected Modem Pool.

e Available — Indicates if the selected resource is available or is in use.

The Graph can be used to view the history of attempts to use the selected
resource (pooled device) by the selected Modem Pool.

The Records tab is used to view events associated with the use of the pooled
resources.

6.1.2.8 State of Operations

The Tools | State of Operations menu item opens a window that provides for
monitoring of operations queued by the LoggerNet server for BMP1 and
BMPS5 devices in the network map (i.e., CR10X-TD, CR23X-TD, CR510-TD,
CR10X-PB, CR510-PB, CR23X-PB, CR200X series, CR800 series, CR3000,
CR1000, RFBase-TD, and RFRemote-TD/PB).
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ETT e — e — o
Device Name Descrpton State Start Time Prioty  Transmt Time Receive Time Tmeout Interval  Clent Account D#
RFBase-TD RF Qualty Test message received: rf test 1/2/2013 11:40:26 AM 4 1/2/2013 11:40:27 AM 1/2/2013 11:40:42 AM 380000 ms TroubleShooter 1
CR3000 table pol - OneMin complete 1202013 11:45:00 M 2 1/2/2013 11:45:00 AM  1/2/2013 11:45:00AM 1000 ms 1
CR1000 table pol - Sec_60 complete 1/2/2013 11:45:00 AM 2 1/2/2013 11:45:03AM  1/2/2013 11:45:03AM 1000 ms 2
CR3000 delay hangup 12/2013 11:45:00 AM 2 3
CR1000 delay hangup 122013 11:45:03AM 2 1
CR3000 table pol - OneMin complete 1/2/2013 11:50:00 AM 2 1/2/2013 11:50:00 A 1/2/2013 11:50:00AM 1000 ms 1
CR1000 table pol - Sec_60 complete 1/2/2013 11:50:00 AM 2 1/2/2013 11:50:03 AM 1/2/2013 11:50:03 AM 1000 ms. 2
CR3000 delay hangup 122013 1L:50:00AM 2 3
CR1000 delay hangup 12/2013 11:50:03AM 2 1
@ cr3000_2 clock set sending dock check V22013 1LS1:23AM 3 1/2/2013 11:51:24 AM 5000 ms Setup Screen 1
@ cr3000_2 check/set dock sending dock check 122013 11:51:23AM 3 1/2/2013 11:51:24 AM 5000 ms. 2
@ RFRemote-PB_3  PakBus Camier sending bmp1-pakbus tunnel 122013 11:51:23AM 3 1/2/2013 11:51:24 AM 3
@ cr3000_2 delay hangup 122013 11:51:24 AN 2 4
Remove Operations When Finshed 71 Save To Fie oK

Column Descriptions

Device Name — Indicates the name of the device associated with the operation.
Description — Describes the type of operation.

State — Indicates the current state of an active operation, or the most recent
state of a completed operation. Currently active operations are identified by a
green circle displayed to the left of the Device Name.

Start Time — Indicates the time the operation started.

Priority — Indicates the priority for this operation as a value between 0 and 4.

0. No priority used
1. Low priority

2. Normal priority
3. High priority

4. Top priority

Normal priority operations (scheduled collections, etc.) will have a priority of
2. Client sponsored operations will typically have priority of 3 or 4.
Operations such as automatic hole collection will typically have a value of 1.

Transmit Time — Indicates the time the operation last transmitted to the
device.

Receive Time — Indicates the time the operation last received information from
the device.

Timeout Interval — Indicates the time out interval, in milliseconds, for any
datalogger transaction associated with this operation.

Client — If a client application initiated the operation, the name of the client
application is indicated. Otherwise, this field will be empty.

Account — Indicates the logon name or username associated with a client
application. If no username is provided by the client, this field will be empty.

ID # — Indicates the server’s identifier for the operation.
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Remove Operations When Finished

When this check box is selected (default), operations that are no longer active
will be deleted from the displayed list. If this box is not selected, the last state
of the operation before completion will continue to be displayed in the list. The
displayed list is limited to a maximum of one thousand lines. After reaching the
limit, the oldest lines are deleted as new lines are added.

Save to File

When this check box is selected, the information provided by the server for
each listed operation is saved to a comma delimited text file
(C:\Campbellsci\LoggerNet\Operations.log). The information logged provides
a record of when the operation was added, changed (updated), and deleted by
the server. For each line in the file, the information is ordered as follows:
Event, Start Time, Device Name, Description, State, Priority, Transmit Time,
Receive Time, Timeout Interval, Client, Account, and ID#. Entries in the file
are limited to twelve thousand lines. After reaching the limit, the oldest four
thousand lines are deleted.

Added, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin,, 2, , , ,,,1

Added, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, ,2, , , ,,,2

Changed, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, requesting focus, 2, , , 1000 ms, ,, 1

Changed, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, requesting focus, 2, , , 1000 ms, , , 2

Added, 1/2/2013 8:45:00 AM, CR3000, delay hangup, , 2, , , ,,,3

Changed, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, requesting focus, 2, 1/2/2013 8:45:00 AM, , 1000 ms, ,, 1

Changed, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, requesting focus, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, ,,, 1
Changed, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, collecting holes between 28827 and 28830, 2, 1/2/2013 8:45:00 AM,
1/2/2013 8:45:00 AM, 1000 ms, , , 1

Changed, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, complete, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, 1000 ms, ,, 1
Deleted, 1/2/2013 8:45:00 AM, CR3000, table poll - OneMin, complete, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, 1000 ms, , , 1
Added, 1/2/2013 8:45:00 AM, CR1000, delay hangup, ,2, , , ,,,1

Changed, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, getting newest record, 2, 1/2/2013 8:45:00 AM, , 1000 ms, , , 2
Changed, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, getting newest record, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, ,,, 2
Changed, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, collecting holes between 29 and 32, 2, 1/2/2013 8:45:00 AM, 1/2/2013
8:45:00 AM, 1000 ms, , , 2

Changed, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, complete, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, 1000 ms, , , 2
Deleted, 1/2/2013 8:45:00 AM, CR1000, table poll - Sec_60, complete, 2, 1/2/2013 8:45:00 AM, 1/2/2013 8:45:00 AM, 1000 ms, , , 2
Deleted, 1/2/2013 8:45:00 AM, CR1000, delay hangup, , 2, , , ,,,1

Deleted, 1/2/2013 8:45:00 AM, CR3000, delay hangup, , 2, , , ,,,3

6.2 LogTool

There are four logs kept by LoggerNet that track the operation of the server,
communications with the dataloggers and data collection. These logs can be
used for troubleshooting communication problems. The LogTool utility allows
you to view the communication packets transferred between the computer
running the datalogger support software and other devices in the network.
LogTool can be launched from the Status Monitor, or from the LoggerNet
Toolbar’s Tools category.

Each of the logs is explained here briefly. Operation of the LogTool utility is

also explained. For additional information on interpreting logs, see
Appendix E, Log Files.
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6.2.1 Log Types

Transaction Log (tran$.log) — This log includes information on the
transactions that occur between the datalogger support software and devices in
the datalogger network. Examples of these types of events are clock
checks/sets, program downloads, and data collection.

Communication Log (comms$.log) — This log records information on the
quality of communications in the datalogger network. Three types of messages
are recorded: status messages, warning messages, and fault messages.

Object State Log (state$.log) — This log is used for troubleshooting an object
in the datalogger network. The information in this log conveys the state of an
object at a given time.

Low Level I/0 Log (io$SerialPort_1) — This log displays low level incoming
and outgoing communications for a root device (i.e., serial port).

6.2.2 Using LogTool

[ LogTonl

File Wiew Options Help

[ Pause al

Parsing
Options

(Qon]) & i

Toolbars

Trans Log

LogTool can be opened from the Status Monitor, the LoggerNet Toolbar’s
Tools category, or the Troubleshooter. When the LogTool is first opened, two
logs are displayed: the transaction log and the communication log. The Object
State log and the Low Level I/O log can be displayed by toggling their
associated button on the toolbar.

A=1E3
OO »-5-

t

Timestamp
Options
/0 Log

Object State
Log
Comms Log

Parsing Options — Toggles the display of the message parsing window.

Toolbars — Toggles the display of an individual tool bar for each of the logs.
You can pause the display of messages for a tool bar by selecting the Pause
check box. You can clear all messages for a log by pressing the Clear
Messages button.

Trans Log, Object State Log, Comms Log — Toggles the display of the
associated Log.
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I/0 Log — Opens the Low Level I/O log for a specific COM port in a new
window.

TimeStamp Options — Allows you to select the format for the time stamp in
the logs. If none of the options are enabled (an option is enabled if a check
mark appears to the left of the option name), only the time is displayed
(hh:mm:ss AM/PM). If Date is selected, a date (MM/DD/YY) will be added to
the time stamp. If Military is selected, the time stamp will be displayed in 24
hour format instead of 12 hour format. If ms Resolution is chosen, the time
stamp will also include milliseconds.

6.2.3 Saving Logs to File

The log messages currently being displayed on the LogTool screen can be
manually saved to a text file by selecting File | Save Log Windows to File. In
addition, these logs can be printed by selecting File | Print Log Windows.

Log files can be saved to individual files automatically by selecting Options |
Log File Settings from the LogTool menu and selecting To Disk for the
appropriate log. In addition to controlling whether the logs are saved to files,
Log File Settings also lets you set the size and number of log files that are
created. One set of log files each is created for the Transaction,
Communication, and Object State logs. For the Low Level I/O logs, one set of
logs will be created for each of the root level devices in the network. Once the
maximum number of logs have been created (set by the File Count) the next
log file created will overwrite the oldest file.

Log Settings [g|
Log Settings
Tranzaction Log Settings Communication Log Settings
[+] Ta Disk [#] To Disk
'FileCount |5 | [FieComt |5
File Size [bytes] | 1200000 File Size [bytez] 1200000
State Log Settings Low Lewel 1/0 Log Settings
[+] To Disk [#] Ta Disk
File Count |5 ' |FleCoumt |5
File Size [bytez] | 1200000 | File Size [bytez]  |1200000 [
k. ] [ Cancel l ’ Help
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6.3 Comm Test

The following settings are used to save the logs to disk as well as to control the
number and size of the log files.

To Disk — Selecting this check box enables saving the associated logs to files
on the server computer hard disk.

File Count — This setting determines the number of log files to be saved to
disk for this type of log. The server will store up to the number specified
before overwriting the oldest log.

File Size — This setting determines how big the log file is allowed to grow
before being saved to an archived file. The $ sign identifies the active file.
Once a file reaches the specified File Size, it is saved to disk with a sequential
number beginning with 0 (e.g. tran0.log, tranl.log, tran2.log...).

All of the log files in your log file directory can be deleted by selecting File |
Delete All Log Files from the LogTool menu. All of the log files can be zipped
by selecting File | Zip All Log Files. (When working with a Campbell
Scientific applications engineer to resolve a problem, you may be asked to use
these options in order to delete the current log files, reproduce the problem,
then zip the new log files and send them to the applications engineer for
analysis.)

The Comm Test tool can be launched from the Status Monitor or the
Troubleshooter. It allows you to test the communication links to the datalogger
stations. When Comm Test is launched, you will see a window similar to the
one below with all of your devices in the network map listed.

%! Communication Test [Z”E E

=-E&- IPPart
= f:‘g];P'akB LzFart_ip Legend
@=mCA1000_ip () Don't Test
= gy ComPort_3 O Test
=gy PakBusPart O Testing
Ohf CR3000 @ Test Succeeded
@ Test Failed
@ Irvalid D atalogger Secunty
O [rvalid LoggerMet Security
{8 Communications Dizabled
Tt | ’ Biéset Tists ] ’ Help ] [] 5how Stations Orly

Show Legend

The color of the circle to the left of each datalogger station indicates the quality
of communication. The legend displayed on the right side of the window
provides a key to the color codes. The legend can be removed from the
window by clearing the Show Legend check box.
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When you first open Comm Test, the state of the devices is unknown, so the
circles for each device will appear grey. To initiate the test, click on one or
more of the datalogger stations to select them (the circles will appear blue), and
press the Test button. The LoggerNet server will attempt to contact the
selected device(s) and perform a simple clock check. While a test is in
progress, the circle for a device will appear yellow. Once the test is performed,
the resulting circle will be green (clock check successful) or red (clock check
failed).

Press Reset Test to clear the test results before running the test again.

By default, the Communication Test window shows all devices in the network.
You can display on the stations by selecting the Show Stations Only check box.

6.4 PakBus Graph
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PakBus Graph is a utility that graphically depicts the connections in a
LoggerNet PakBus datalogger network. It provides a look at LoggerNet’s
PakBus routing table. In addition, the utility can be used to change the settings
of a PakBus device.

The window for PakBus graph is divided into three sections: the list of PakBus
devices, a graphical depiction of the PakBus network, and the log messages for
PakBus communication. The list of devices and the log can be toggled off by
clearing the Show List View and Show Log options, respectively.

Software servers are identified in PakBus Graph by the color green. Other
devices remain colorless unless they have been selected with the mouse cursor.

When selected, they are colored cyan.

The default PakBus address for LoggerNet is 4094. Other PakBus devices will
be shown by name and address, if known.

PakBus Graph can be opened from the LoggerNet Toolbar’s Tools category.

Log Messages Bx

[ 10:32:45.315 :dynam\c link. added From Z{leaf}
10:32:48.862 | Total Route Time (4094 to 2) =

[2] CR1000_ip

< | ¥

% Save Log Clear Log D Pause
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6.4.1 Selecting the PakBus Network to View

When PakBus Graph is opened, it is set to view the first PakBus network on
the computer on which the datalogger support software is running. If more
than one PakBus network is set up on the computer, the different networks can
be viewed individually by selecting a port name from the PakBus Network
drop-down list. If the PakBus ports set up in the software have been bridged,

2

the resulting single port will be named “  global ™.

PakBus Graph also can be opened independently from the software toolbar, by
double-clicking the PakBusGraph.exe in the software’s program files directory
(e.g., C:\Program Files\CampbellSci\PakBusGraph). If opened independently,
the host computer to which PakBus graph should connect can be selected from
File | Select Server on the PakBus Graph menu.

The Select Server option has the following settings:

Server Address — The name of the computer with which to connect. This
must be the valid name of an existing computer or a TCP/IP address (in the
form ### #it# H#it# ### consisting of the IP network number, ### ### ###, and
the host number, ###).

User Name — Your user name on the software server.
Password — Your password for the software server.

The User Name and Password fields are required only if your server
administrator has set up security on your system.

6.4.2 Dynamic and Static Links

There are two types of links to PakBus dataloggers that the server recognizes:
static links and dynamic links. Static links (depicted using red lines) are the
communication links to dataloggers that have been set up in the software, but
which have not been confirmed by communicating with the datalogger(s). You
will see these dataloggers listed in the software’s network map. Dynamic links
(black lines) are communication links to dataloggers that have been confirmed.
You may also see links to leaf node dataloggers that have not been set up in the
software, but which the server has “learned about” by querying the PakBus
network.

6.4.3 Viewing/Changing Settings in a PakBus Datalogger

If you right-click a device in PakBus graph, you will be presented with a
floating menu. From this menu, select Edit Settings to display a list of the
PakBus settings for the datalogger. Some of these settings are read-only, but
other settings can be changed. Click within the cell for a setting, enter a new
value, and then press return to make a change. If the change is accepted, the
cell will appear green. If the change was denied (which likely means the
setting is read-only), the cell will appear red.
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6.4.4 Right-Click Functionality

There are several options available from the floating menu that is displayed
when you right-click a device (not all devices will have all settings):

Edit Settings — This option shows the PakBus settings of a device (see above).

Ping Node — This option will send a packet to the selected device to determine
if it is reachable in the PakBus network. The results of the ping will be
displayed in the Log Messages. Each ping message will include the size of the
packet sent, and the time of response from the pinged device. The last message
recorded will include summary information from the ping.

Verify Routing Table — This option will request the routing table from a
PakBus device.

Reset Node — This option will reset the routing table in a PakBus device.

Change PakBus Address (server only) — By default, the PakBus address of
the software server is 4093 (PC400) or 4094 (LoggerNet). This option lets you
change this default.

Search for Neighbors (server only) — When this option is selected, the
software server will broadcast a Hello Request every 5 seconds to search for
PakBus neighbors with which it can communicate. During this time, the
PakBus port is kept on-line.

Broadcast Reset (server only) — This option will reset the routing table in the
selected PakBus device, as well as any neighbors of the selected device that are
acting as routers.

Unlock Position — This option will unlock a device that has been locked into
position in PakBus Graph by dragging it to a new position on the screen. All
devices can be unlocked by selecting View | Unlock All Positions from the
menu.

6.4.5 Discovering Probable Routes between Devices

You can view the probable route that communication will take between two
PakBus devices by sequentially clicking on the two devices in Pakbus Graph.
The probable communication route will be highlighted in cyan. If the Show
Hop Metrics check box is selected, the graph will include the time, in
milliseconds, that communication takes between the two devices. The results
are also displayed in the Log Messages portion of the window.

6.5 Troubleshooter
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The Troubleshooter is a tool that can be used to help assess communication
problems in a datalogger network. The Troubleshooter can be opened from the
LoggerNet Toolbar’s Tools category.

When the Troubleshooter is opened, all communication ports, peripheral
communication devices, and dataloggers that have been set up in LoggerNet
will be displayed on the left side of the window. If a device is highlighted, the
right side of the window will display status information for it and for other
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File View Datalogger Tools Help

| (<)

devices in its communications link. If Datalogger Network is highlighted, the
status of all devices will be displayed. Note that you can suppress all status
information but potential problems by selecting the Show Potential Problems
Only check box. You can also limit the display to show only dataloggers by
pressing the Display button and choosing Stations Only.

A

ey

Subnet Display 3 Comm Test TD-RF Test Station Status  Find PakBus IDs Heszet Device LogTool

Entire MNetwork
P0ctggerNetwork |
4 EBIPPort
4. PakBusPort IP
. EBCRL000_IP
4 --‘fiuCc-m4_2
4 --"&upakBusport_comél_E
L=5 CR3000_comd_2

[] Show Potential Problems Only
[T] Pause Auto Update

||IPPort: IPPort

Communication State is normal,
TheIP Address is192.168.24 105:6785.

PakBusPort_IP: PakBusPort

Communication State is normal,

CR1000_IP: CR1000
Communication State is normal,
The PakBus Address is 2,
Scheduled Data Collection is disabled.
It has been 0d Oh 10m 415 since data has been collected.

Comd_2: ComPort
Communication State is normal,
The COM Port connection is Prolific USB-to-Serial Comm Port (COM4).

PakBusPort_comd_2: PakBusPort
Communication State is normal.
The Max Baud Rate is 9600, If directly connected to the computer, the baud rate may be increased to

CR3000_com4_2: CR3000
Communication State is normal.
The PakBus Address is 5.
Scheduled to collect at 4/30/2013 10:50:00 AM
Data has not been collected.

4]

The information will be different for each device, but may include the type of
device, the device name in the network map, the state of communication with
the device, whether or not scheduled data collection is enabled, whether or not
table definitions are valid, modem type, phone number, device address, and the
error rate.

You can click on a potential problem to bring up a menu that allows you to fix
the potential problem or bring up help on the problem.

6.5.1 Status Information

Much of the status information is self-explanatory. Some information which
may require further definition follows.

Communication State — Communication State will be listed as Unknown until
communication is attempted with a device. Once a communication attempt has
been initiated, it will be listed as Normal (communication is successful),
Marginal (there are some errors in communication, but none that cannot be
recovered from), or Critical (communication failed).
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6.5.2 Buttons

Scheduled Collection — This is the automatic data collection schedule. The
state is either enabled, disabled, or paused. Scheduled data collection is paused
from the Status window (Pause Schedule check box).

Table Definitions — Table-based dataloggers return information on all the data
tables in the datalogger to the LoggerNet server. The state can be Valid or Out
of Date. If table definitions are out of date, they must be updated before data
can be collected from the datalogger (LoggerNet attempts to do this
automatically. Table definitions can be updated manually from the Setup
Screen’s Data File tab for the datalogger.)

Avg Error Rate — A running average, expressed in percent, of the number of
communication failures and retries over a period of time.

Subnet — Allows you to choose to view the entire network or a subnet
configured using Setup Screen | View | Configure Subnets. (Available in
LoggerNet Admin Only.)

Display — Allows you to choose to view all devices or stations only.

Comm Test — Pressing the Comm Test button will open the Communication
Test window which is described in Section 6.3, Comm Test.

TD-RF Test — This option opens a window from which you can perform a
communications test on a table data RF modem link (RFBase-TD, RFRemote-
TD, or RFRemote-PB). This test is not applicable for RF400 radios or non-TD
based RF modems. See Section 6.5.3, TD-RF Test, for more information.

Station Status — Highlight a datalogger from the list on the left and press the
Station Status button to display the Station Status information from the
datalogger. For additional information on the Station Status see Section 5.1.11,
Station Status.

Find PakBus IDs — This option is used to find PakBus devices attached to a
PakBus port within the communication network. Highlight a PakBusPort from
the list on the left and press the Find PakBus IDs button. LoggerNet will
initiate a search for all PakBus devices on that particular PakBus Port. (It may
take a few moments to return a response.) If the PakBus ports are bridged, the
IDs for all PakBus devices found will be returned.

Reset Device — This option is used to reset the Statistics and Collection
Schedule for the selected device.

Log Tool — Pressing the Log Tool button opens the Log Tool application
which is described in Section 6.2, LogTool.

6.5.3 TD-RF Test

Pressing the TD-RF test button launches the TD-RF Quality Test window from
which one can execute RF Link Quality tests (see Section 6.5.3.1 RF Link
Quality Tests) and/or activate the Advanced Features (see Section 6.5.3.3
Advanced Features) of the TD-RF modems. The features and functions
accessible through the TD-RF Quality Test window are applicable only to TD-
RF devices in the network (RFBase-TD, RFRemote-TD, and RFRemote-PB).
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RF Base Codes/RFIDs:

ER RFRemote-PB_3

Health

The left-hand pane of the TD-RF Quality Test window displays the network
map as configured in LoggerNet, and provides a means of selecting a device or
an RF path to be tested. The branches of the network map can be expanded or
collapsed by clicking the small triangle to the left of the parent device. The
devices in the network map can be individually selected, but cannot be
otherwise manipulated.

The right-hand pane of the TD-RF Quality Test window displays the results of
successful RF Link Quality tests as well as events activating or deactivating the
Advanced Features of the TD-RF modems. The most recent entries are added
to the top of the display. A maximum of one thousand entries are retained in
the display, after which the oldest entries are deleted as new entries are added.

Timestamp
1/3/2013 92014 AM
1/3/2013 92014 AM
1/3/2013 9:20:14 AM

Path (Sender --> Receiver)
RFRemote-PB_2 --> RFRemote-PB_3(6C67)
RFRemote-PB8_3 --> RFRemote-PB_2
RFRemote-PB_2 --> RFRemote-P8

Packet Size  Front 2T
137 50
239 54
239 46

Back 2T
138
136
142

Front 1T
63

Back 1T

164
161
17

Base Codes Link Quality
3075
5646

49.22

1/3/2013 9:20:14 AM RFRemote-P8 --> RFBase-TD 239 44 137 65 169 234 50.92

v|Save to file Clear

Start Jest | Close Help

Column Descriptions

Health — Applicable only to an RF Link Quality test, one of three icons
will appear in this column providing a graphical indicator of the relative
health of the associated RF link

B Normal
i Marginal
B Critical

Timestamp — The server time for when the test response or command
acknowledgement was received.

Path (Sender --> Receiver) — Indicates the relative function of the devices
involved in the associated test or command.

Packet Size — Applicable only to an RF Link Quality test, this is the size
in bytes of the test packet received by the RF modem. (See Section 6.5.3.2,
TD-RF Quality Report.)

Front 2T — Applicable only to an RF Link Quality test, this is the

minimum transition point of all T2 transitions within the tolerance
window. (See Section 6.5.3.2, TD-RF Quality Report.)
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Back 2T — Applicable only to an RF Link Quality test, this is the
maximum transition point of all T2 transitions within the tolerance
window. (See Section 6.5.3.2, TD-RF Quality Report.)

Front 1T — Applicable only to an RF Link Quality test, this is the
minimum transition point of all T1 transition within the tolerance window.
(See Section 6.5.3.2, TD-RF Quality Report.)

Back 1T — Applicable only to an RF Link Quality test, this is the
maximum transition point of all T1 transitions within the tolerance
window. (See Section 6.5.3.2, TD-RF Quality Report.)

Base Codes — The codes sent to the Base modem to activate the Advanced
Features (see Section 6.5.3.3, Advanced Features) or define an RF path for
the RF Link Quality test.

Link Quality — Applicable only to an RF Link Quality test, the Link
Quality indicator provides an intuitive means of quickly determining the
relative merit of RF Links. If tracked over time, one can easily identify
variances and trends in link quality.

The numerical value for Link Quality is derived from the detailed
information contained in the TD-RF Quality Report and has a theoretical
range of 0 to 102, with greater values equating to greater quality. In
practice, the maximum value can only be achieved in a laboratory
environment, and the minimum value will never be returned as it is
indicative of an inability to decode the test pattern; the RF Link Quality
test would timeout. In the real world, typical values for a viable link will
fall into mid-range.

The following equation is used to derive the Link Quality value:
Q=102 — (StdDev(F1T,B1T,F2T,B2T))] * (TestPktSize / (237+NumRptrs)
Where:
Q = Link Quality

StdDev() = Population standard deviation
F1T=Front 1T

B1T=Back 1T
F2T = Front 2T
B2T = Back 2T

TestPktSize = Number of bytes reported in the test packet
NumRptrs = Number of RF repeaters in the complete RF path

Save to File — When this checkbox is checked, all entries in the right-hand
pane are also written to a text file in LoggerNet’s working directory
(C:\Campbellsci\LoggerNet\Logs\RFTestResults.log). Entries in the file are
limited to maximum of ten thousand records. After reaching the limit, the
oldest two thousand records are deleted.

"1/3/2013 9:20:14 AM" "RFRemote-PB" "RFBase-TD" 239 44 137 65 169 50.92

"1/3/2013 9:20:14 AM" "RFRemote-PB_2" "RFRemote-PB" 239 46 142 61 171 49.22
"1/3/2013 9:20:14 AM" "RFRemote-PB_3" "RFRemote-PB_2"239 54 136 65 161 56.46
"1/3/2013 9:20:14 AM" "RFRemote-PB_2" "RFRemote-PB_3(6C67)" 137 50 138 63 164 30.75
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Clear — Clicking this button clears the contents of the right-hand pane.

Start Test — The action taken when this button is activated depends on the
device selected in the network map.

With an RFRemote-PB or RFRemote-TD selected: An RF Link Quality
test will execute on the branch of the network map comprising the selected
RFRemote-TD/PB and the associated RFBase-TD.

With an RFBase-TD selected: The RF Base Codes/RFIDs field is enabled
and the entries in this field will determine the action taken. See RF Base
Codes/RFIDs below.

RF Base Codes/RFIDs: - When enabled by selecting an RFBase-TD in the
network map, the RF Base codes or RFIDs entered in this field will determine
the action taken when the Start Test button is activated.

RF Base codes: Entering a supported command string of numeric values,
separated by a space or comma, will activate the associated Advanced
Features in the RFBase-TD or specified RFRemote-TD/PB.

RFIDs: Entering one or more RFIDs, separated by a space or comma,
defining an RF path will initiate an RF Link Quality test on the specified
path. This feature allows one the option of testing an RF path that, with the
exception of the selected RFBase-TD, may or may not be composed of
devices configured in the network map.

_| When enabled by selecting an RFBase-TD in the network map, the
Browse button will open the Advanced RF Commands window for
selecting and executing Advanced Features in the RFBase-TD or specified
RFRemote-TD/PB.

6.5.3.1 RF Link Quality Test

Fundamentally, an RF Link Quality test provides an indication of how well the
specific data patterns of an RF test packet have been decoded by each of the
TD-RF modems in the specified RF path. This information, in turn, is
indicative of the relative quality (i.e. Signal to Noise Ratio) of the RF signal
received by the associated FM transceivers.

Before executing an RF Link Quality test, one must first specify the RF path to
be tested. This can be done in one of two ways. If all the devices in the RF path
to be tested are configured in the network map, simply select the RFRemote-
TD/PB that represents the end of the path. (Right-clicking the end of path
RFRemote-TD/PB will simultaneously select the RF path and launch a popup
window for selecting Start Test.) If one or more of the RFRemote-TD/PB
devices in the path to be tested is not configured in the network map, one must
specify the RF path by first selecting the RFBase-TD that is configured in the
network map and then manually entering the RFIDs of each TD-RF modem
along the path in the RF Base Codes/RFIDs field. (See RF Base Codes/RFIDs
above.)

Once the RF path has been designated, the RF Link Quality test is initiated by
clicking the Start Test button.
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LoggerNet responds by sending an RF Test command packet, containing a
definition of the RF path to be tested, to the RFBase-TD. The RFBase-TD
executes the RF Link Quality test by sending an RF Test Packet across the
network to the RFRemote-TD/PB at the end of the RF path. As the end of path
modem receives the RF Test Packet, it internally logs a TD-RF Quality Report
detailing information about the size of the packet and its ability to decode the
data contained in the packet. (For details, see Section 6.5.3.2 TD-RF Quality
Report.) The end of path modem will then send the RF Test Packet back across
the network toward the RFBase-TD. As the RF Test Packet makes the return
trip across the network, each RFRemote-TD/PB modem in the path as well as
the RFBase-TD will log a TD-RF Quality Report based on the received packet.
The RFBase-TD then sends a command across the network to collect the TD-
RF Quality Report from each of the modems involved in the test. The RFBase-
TD sends the collected reports to LoggerNet in the RF Test response packet.

The TD-RF Quality Reports are displayed in the right-hand pane of the TD-RF
Quality Test window in the order (top-down) they were collected; starting with
the end of path modem and ending with the RFBase-TD.

6.5.3.2 TD-RF Quality Report

An RF modem primarily functions as an interface bridging two distinctly
different modes of data transport; the wired medium of dataloggers and PCs,
and the wireless medium of RF transceivers. The RF modem accomplishes this
by converting the serial data stream from the wired medium into a waveform of
proper amplitude and frequency for driving the FM modulator circuits of the
RF transceiver, and vice versa.

In a process known as line coding, the RF modem encodes the binary data from
the wired data stream onto a 3 KHz waveform. The line coding utilized in
CSI’s TD-RF modems is called Miller Encoding. This encoding scheme
employs a method of differentiating the binary “1s” and “0s” of the data stream
based on the timing of transitions in the waveform from one level to another
within the bit period (approximately 333 microseconds for a 3 KHz bit rate). A
binary “1” is represented by a level transition occurring in the middle of the bit
period. A binary “0” is represented by either there being no transition occurring
within the bit period or, in the case of consecutive “0”’s, the transition occurs at
the end of the bit period.

In order to properly decode the encoded data from a received signal, one must
precisely detect when the level transitions are occurring in relation to the
middle and end of the bit period; the T1 and T2 transition points respectively.
The OS in the RF modem does this by establishing a detection window
centered about the time a transition is expected to occur. The detection window
is 204 units wide, so the optimal transition timing would occur in the center of
the window; unit 102. In the real world, the optimal transition timing is not
likely to occur that often so there will always be some deviation to where the
transitions occurs within the detection window. The more noisy the received
signal, the greater the deviations. If the transition occurs outside the detection
window, the proper bit will not be detected and a data error will occur. The
demodulated data stream and the associated detection windows for the T1 and
T2 transition points are illustrated in the graphic below.
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Demodulated Data Stream
Bit Rate = 3 KHz

Composite of all T2 Transitions Composite of all T1 Transitions

MIN MAX MIN MAX

242 42 144 54 166
) @® ®®

TD-RF QUALITY REPORT

The total number of Data bytes in the test packet. Dynamically adjusted downward in
response to lost or corrupted packets.

The location of the Minimum and Maximum of all T2 bit transition points within the
tolerance window.

The location of the Minimum and Maximum of all T1 bit transition points within the
tolerance window.

CRONONO

For the ideal waveform, bit transitions would occur near the center (point 102) of the
tolerance window. The magnitude of deviation from the center of the window is inversely
proportional to signal quality.

The information recorded in the TD-RF Quality Report includes the location of
the maximum and minimum transition point for the T1 and T2 detection
windows and the size, in bytes, of the received test packet.

As has been mentioned, the magnitude of the T1 and T2 transition point
deviations from the center of the detection window is directly related to the
level of noise in the received signal. The level of noise relative to the level of
the desired information in the received signal is known as the Signal to Noise
Ratio (SNR) and is a prime metric of received RF signal quality; the greater the
level of desired information relative to the level of noise in the received signal,
the greater SNR and the greater the quality of the received signal.

The test packet size is significant as an indicator of lost packets. The over the
air (OTA) communications protocol utilized by the RF modems requires that a

6-25



Section 6. Network Status and Resolving Communication Problems

6-26

modem acknowledge the reception of an RF Test Packet. If the sending modem
does not receive an acknowledgment, it will resend the packet. This is known
as a ‘retry’. After executing a number of unacknowledged retries, the sending
modem will decrease the number of bytes in the packet by approximately half
before attempting additional retries. Therefore a decrease in the size of the test
packet is another indication of less than optimal link quality.

The test packet size, as calculated by the TD-RF Quality Report, includes the
packet header. The packet header contains the RFIDs of each modem in the RF
path being tested. Therefore the packet size will be a minimum of 237 for an
RFBase-TD and a single RFRemote-TD/PB, and will increase by one for each
additional RFRemote-TD/PB in the path.

6.5.3.3 Advanced Features

CAUTION

NOTE

The Advanced Features of the TD-RF modems include functionality that may
be activated for network diagnostics and/or making adjustments to the Time
Division Polling process.

The misapplication of some Advance Features could
severely degrade the performance of the TD-RF Network. It
is recommended that these features be activated only at the
direction of a Campbell Scientific Applications Engineer.

It should be noted that the activation of the Advanced Features is not
persistent; when the modem is reset (i.e. power removed), the functionality will
be discontinued. Additionally, while all of the Advanced Features are available
in TD-RF versions of the RFS00M (-PB and -AL OS options), some features
are not available in early versions of the TD-RF PROMs utilized in the RF95
and RF310M modems.

Activation of the Advanced Features is accomplished by one of two methods:
Activation Method 1 — In the TD-RF Quality test window, select the RFBase-

TD in the network map, enter the appropriate code string in the RF Base
Codes/RFIDs field and click the Start Test button.

Enter the Code string with a ‘space’ separating each value.

Activation Method 2 — In the TD-RF Quality test window, select the RFBase-
TD in the network map and click the browse button to the right of the RF Base
Codes/RFIDs to open the Advanced RF Commands window. Select the feature
to be activated using the radio buttons, enter/select any ancillary information
that may be required and click the OK button. The RF Base Codes/RFIDs field
will be populated with the appropriate code string and the feature activated.

6.5.4 Archiving Troubleshooter Results

The information displayed in the Troubleshooter can be saved to a text file or
printed using the Save Analysis to File or Print Analysis option from the File
menu. If Datalogger Network is selected, information for all devices will be
printed or saved. If only one device is selected, only information for that
device is printed or saved.
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6.5.5 Other Tools in Troubleshooter

Other network status tools can be launched from the Troubleshooter utility.
These are the Comm Test and LogTool. These utilities have been explained
previously in this section. A Terminal Emulator can also be opened. Terminal
Emulation is explained in the Troubleshooting section of this manual.

6.6 LoggerNet Server Monitor

NOTE

The LoggerNet Server Monitor is a utility that is used to monitor the status of
LoggerNet when it is being run as a service or being run on a remote computer.
Once started it can be minimized, where it resides in the Window’s system
tray. An icon, which changes color depending upon network status, provides a
visual indication of communication with the dataloggers in the network and
whether or not the LoggerNet server is running. Multiple instances of the
Server Monitor can be started to monitor multiple LoggerNet servers running
on remote computers.

The Server Monitor is started from the Window’s Start menu, Programs |
Campbell Scientific | LoggerNet | Utilities | LoggerNet Server Monitor.
When first opened, a Login dialog box appears. This dialog is used to specify
the name or address of the computer running the LoggerNet server that you
want to monitor. If the server is running on your local computer, use the default
name of LocalHost. Otherwise, enter the valid name or IP address of the
remote computer running LoggerNet. If security is enabled, you will need to
type in a user name and password.

The LoggerNet Server Monitor can be run by a user assigned any
one of the five levels of security.

Once you are connected to a LoggerNet server, the main window of the Server
Monitor will be displayed. This window shows messages related to the activity
of the LoggerNet server that are written to the Comm.log. By default, only
Warning and Fault (failure) messages are displayed. However, you can choose
to monitor Status messages as well by selecting the Options | Show All menu
item. When the Show All option is enabled, a check mark will appear to the
left of the menu item. This option is a toggle. Select it once to enable it; select
it a second time to disable it.

When the LoggerNet Server Monitor is minimized, a Campbell Scientific icon
appears in the Windows systems tray:

&'J_@ 12:01 PM

The icon has three states:

%-"J (white background/black text) The LoggerNet server is running, and
no Warnings or Faults have been encountered.

E:—ﬂ (white background/blue text) The LoggerNet server is running, but
Warnings or Faults have occurred. There have likely been
communication problems with a device in the datalogger network.
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NOTE

=5
= (white background/red text) The LoggerNet server is no longer

running.

If Warnings or Faults have been encountered, you can reset the state of the icon
by right-clicking it and choosing Reset, or by opening the Server Monitor and
choosing Options | Reset. If you select Options | Clear — Reset, the messages
will be cleared from the message window as well.

To increase or decrease the font of the message display, select the
Font + or Font — option from the Font menu.




Section 7. Creating and Editing
Datalogger Programs

Datalogger must be programmed before they can make measurements. LoggerNet offers
three options for programming dataloggers. Short Cut, Edlog, and CRBasic Editor.

Short Cut (also referred to as SCWIN) is an application for generating programs for all of
Campbell Scientific’s dataloggers and preconfigured weather stations except the CR7 and
CRY000. Users do not have to know individual program instructions for each datalogger.

Short Cut not only generates a program for the datalogger, but also a wiring diagram that
can be left with the datalogger for field servicing.

The CRBasic Editor is the full-featured program editor for the CR5000, CR9000),

CR9000X, CR1000, CR800 Series, CR3000, and CR200 Series dataloggers. It is a full-
featured editor that requires the user to understand the program instructions for the
datalogger, but it can be used to develop more complex programs than what can be created
using SCWIN.

The CR7, CRI0, 21X, CR500, CR510, CRI10X, and CR23X dataloggers are programmed
using the Edlog editor. Edlog supports all operating systems for these dataloggers,
including the table-data or “TD” and PakBus or “PB” versions. Like the CRBasic Editor,
it requires that the user have more knowledge of datalogger program instructions than
SCWIN.

In addition to the above programming tools, the Transformer utility is offered in LoggerNet
for those users of CR10X or CR23X dataloggers who need to develop programs for the
CR800 Series, CR1000 or CR3000 dataloggers.

7.1 Review of CSI Datalogger Models

Campbell Scientific dataloggers can be broken down into two categories:
Edlog dataloggers and CRBasic dataloggers.

Edlog dataloggers, the 21X, CR7, CR10, CR10X, CR500, CR510, and CR23X,
come by default with operating systems that store data in one or two areas of
final storage, with all intervals typically stored “end-to-end” in the same area of
memory as individual arrays, hence the name “mixed-array” operating systems.
Each array (e.g., 15 minute, hourly, daily) will have its own identifier that
appears as an integer in the first position of the array. This is referred to as the
Array ID. The other “elements” of the array store year, Julian day, hour-
minute, seconds, and any of a variety of processing of measurements, such as
average air temperature, total rainfall, minimum battery voltage, etc. To
analyze the data, the user may find it useful to post-process the mixed-array
data to extract the interval array of interest. Split (see Section 8, Working with
Data Files on the PC) is ideally suited to do this.

Some of these Edlog dataloggers, specifically the CR510, CR10X, and CR23X,
can alternatively be configured with table-data or PakBus operating systems.

In these table-based configurations (CR510-TD, CR510-PB, CR10X-TD,
CR10X-PB, CR23X-TD, and CR23X-PB), they measure the sensors the same
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NOTE

7.2 Short Cut

7.2.1 Overview

way, but store the processed data in individual tables instead of arrays. Each
final storage table will contain only data for that interval — e.g., fifteen minute,
hourly, and daily data records will be in different tables. The user can more
closely control the size of these tables (for example to store a “buffer” of
twelve hours of one minute data without taking up all of the available
memory). In addition, the collected data file will have the date/time value in a
single string — e.g.; “2004-05-15 13:50:00” — that is more readable in third
party post-processing software. While there are some differences in
communications between the table-data (TD) and PakBus (PB) operating
systems, their measurement and final storage instructions are the same, so
Short Cut treats them identically.

The alternatives to Edlog dataloggers are CRBasic dataloggers. These include
the CR200 Series, CR1000, CR3000, CR800 Series, CR5000, CR9000, and
CR9000X. These dataloggers are also table-based, but programming syntax
follows a format more like the Basic programming language, complete with
declarations, scan sequences, and Basic-style logical statements.

Those users who are moving from Edlog to the CRBasic
dataloggers and who also need more control over datalogger
programs, may find Short Cut to be an excellent way to learn
CRBasic. You can follow the same steps in Short Cut for a
CRBasic datalogger as you would for an Edlog datalogger, but
then open the program in the CRBasic Editor to see how Short Cut
created the program.

The Short Cut program generator creates programs for Campbell Scientific
dataloggers in five easy-to-follow steps. Using a wizard-like interface, you
create a new or open an existing program, select the datalogger and specify
how often to make measurements, choose which sensors you wish to measure,
select intervals or trigger conditions on which to store data and what processing
to perform on the raw measurements for final storage, and finally generate the
program. Short Cut also generates a wiring diagram for connecting your
sensors to the datalogger.

Short Cut was designed to help the beginning datalogger programmer create
datalogger programs quickly and easily. Short Cut effectively insulates the
user from having to know the nuances of datalogger programming and the
Edlog versus CRBasic programming languages. It supports the most
commonly sold sensors from Campbell Scientific, as well as generic
measurements (such as differential voltage, bridge, and pulse), commonly used
calculation and control functions (such as heat index calculation, alarm
conditions, and simple controls), and multiplexer analog channel expansion
devices.

Short Cut cannot be used to edit existing Edlog, CRBasic, or Short Cut for
DOS programs. Program editing and more complex datalogger programming
functions should be accomplished using our Edlog or CRBasic Editor
programming tools.
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Short Cut was designed with extensive built-in help. Help can be accessed at
any time by pressing the F1 key. There are also Help buttons on most screens.
You can also open the Help by selecting Short Cut Help from Short Cut's Help
menu. Help for each sensor can be accessed by searching the Help Index or
pressing the Help button from the sensor form.

After generating the program, you can send it to the datalogger from the
Results tab of Short Cut’s Finish screen or from LoggerNet’s Connect Screen
or from PC400, PC200W, or RTDAQ’s Clock/Program tab.

7.2.2 Creating a Program Using Short Cut

On opening, Short Cut presents a wizard that walks you through the steps of
creating a datalogger program.

© Short Cut E@@

Flle Program Tools Help

Progress
=k1. New/Open

Welcome to Short Cut. Short Cut will help
you generate a datalogger program. The
hasic steps are:

1) Create New/Open Program

2} Select Datalogger

3) Select Sensors
Wiring 4) Select Outputs

53 Finish/Compile the Program

Click New Program to begin,
Click Open Program to open an existing
ORen Bragraim Short Cut program,

7.2.2.1 Step 1 - Create a New File or Open Existing File

To begin creating a new program, press the New Program button. To open an
existing program, press the Open Program button and select a file from the
resulting browser window.
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7.2.2.2 Step 2 - Select Datalogger and Specify Scan Interval

Click the arrow next to Datalogger Model to display a list of Campbell
Scientific dataloggers. Select the datalogger type.

© Short Cut (CR1000) C:A\CampbellscilSCWinkuntitled. scw Scan Interval = 5.0000 Seconds

File Program Tools Help

Progress

-

MNew/Open
=p2. Datalogger

a2

Sensars

*

Outputs

"

. Finish

Wiring
Wiring Diagram
Wiring Text

Set the Scan Interval, or period for each measurement cycle.

When choosing a scan interval, remember that faster scan intervals will use
more power. For most applications, a 10 to 60 second scan interval is
sufficient. If faster scan intervals are required for your application, make sure
there is sufficient time for the execution of all instructions in the program (refer
to the section in the datalogger manual on Execution Intervals for additional
information).

If you are creating a program for a CR9000X, the CR9000X Configuration box
will also appear on this screen.

© Short Cut (CRY000X) C:3Campbellsci\SCWintuntitled.scw. Scan Interval = 10.0000 Milliseconds

File Program Tools Help
L CRS000X

Progress

-

New/Open

=p2. Datalogger

3. Sensors

4. Outputs

5. Finish Miliseconds :ﬁ
wiring

Wiring Diagram
Wiring Text

CRO0OE0 5% Analog Input
CRO0OEL 5% Analog Input
CRODE2DC Filter Module
CRODEZIEPE Filter Module
CROOES 50 Analog Input
CRO0OEE 60V Isolated Analog Input
CRODE0 Excitation Module
CROO7T0 Counter Madule
CROD71 Counter Madule

‘Module
CRI011 Power Supply
CR9032 CPU

CRO041 A/D Converter
CR90S0 5% Analog Input

CRODE0 Excitation Madule

CRS9070 Counter Module

Remove Module Remave All
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NOTE

From this box, you indicate which CR9000X modules are inserted into which
CR9000X slots. To add a module, select the module by clicking on it in the
Available CR9000X Modules list, select the Slot by clicking on the slot
number, then press the arrow key.

To remove a module, select the slot containing it and then press the Remove
Module button.

Whenever you are working with a CR9000X program, this dialog
box can be brought up by choosing Datalogger from the Progress
panel. However, the Remove Module button is only available
when a new program is being created. Once the Next button on
the screen has been pressed, modules can be added but they cannot
be removed.

The next dialog box that is displayed is used to select the type of integration to
apply to the measurements in the program. Integration can be used to filter out
AC signals that might affect the accuracy of your measurements (such as noise
from fluorescent lighting or a generator). Typically 60 Hz rejection is used for
North America and 50 Hz rejection is used for countries following European
standards. Fast (250 ps) integration should be used when you need an
execution speed that cannot be accomplished using one of the other options.

Integration

Integration :6III Hz Moise Rejection (16,667 ms) W I
&0 Hz Maise Rejection (16,667 ms)
50 Hz Moise Rejection (20 ms)
Fast {250 us)
K ] l Help

This dialog box will be displayed the very first time you create a program for a
specific datalogger type; it will not be displayed thereafter. With each
subsequent program you create, the integration you chose when the datalogger
was initialized in Short Cut will be used. However, you can change the
integration from the Program menu. If you make this change, the setting will
remain in effect for all programs for that datalogger type (whether they are new
programs or edited programs) until it is changed again.

The last dialog box displayed is the Sensor Support dialog box. (This dialog
box will not be displayed when creating a CR9000X program.) This is used to
select which group of sensor files will be displayed when creating a program:
Campbell Scientific, Inc. (CSI, USA) or Campbell Scientific, Ltd. (CSL, UK).
The standard set of Short Cut sensor files was created by CSI; however, CSL
has created some additional files that are customized for their client base.
When one option is selected, the sensor files developed specifically for the
other are filtered out.
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Sensor Support FE

Sensar Suppark Campbell Scientific Inc, (US) »

Campbell Scientific Inc. (LIS}
Campbell Scientific Lkd. (UKD

QK l [ Cancel ] [ Help

This setting is similar to the Integration setting in that the dialog box will be
displayed only the first time you create a program for a specific datalogger
type, and the setting will apply to all programs created or edited for that
datalogger, unless it is changed via the Program menu. Note that programs
containing sensor files that are filtered from the list of Available Sensors will
still load and work correctly in Short Cut.

NOTE The Integration and the Sensor Support settings are persistent
settings for each datalogger model. The first time you create a
program for a particular datalogger model, you will be presented
with these two dialog boxes. The state of these settings is saved
between Short Cut sessions. Any subsequent new or edited
programs that are generated after a setting has been changed will
reflect the change as well.

Each time you create the first program for a datalogger model you
will be presented with these dialog boxes (e.g., the first time you
create a CR10X program, you must initialize these settings; the
first time you create a CR1000 program, you must initialize these
settings).

The settings can be changed at any time and the datalogger
program will be regenerated to use the new setting when you click
the Finish button on the Home screen.

After making your selections, note that the title bar shows the datalogger type
and scan interval.

Once you have saved the file, the filename will replace “untitled.scw”.
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7.2.2.3 Step 3 — Choose Sensors to Monitor

In step 3, you tell Short Cut which sensors you’ll be measuring. Short Cut
organizes sensors into application groups:

© Short Cut (CR1000) C:\CampbellscASCWintuntitled. scw: Scan Interval = 5.0000 Seconds

File Program Tools Help
Available Sensars and Devices Selected
Progress = % Sensors ) Sensar Measurement |
1. Mew/Open + j genfnchMEafgggTemf ; = cr1000
2, Data\ogger’ [ eotechnical ructural it
-1 Meteoralogical = Default Batty
=h3. Sensors @+ Miscellaneous Sensars PTemp_C
4, Qutputs #-[d Temperature
5. Finish - water
Calculations & Caontral
3 calculations
Wiring 4 Control
Wiring Diagram &l Devices
1 AM16/32
Wiring Text 0 AM25T
[1 amaz
1 AM416
- AWW200
[ LLacs
[ swizv
v
CR1000
7DDQb’\e—:\’|c’k a folder icon to see fhe sensors in that categary.
add a sensor by highlighting it and press <returnz, the arrow button, or double click on the sensar.
[ 4 Drevinus] [ Mext P ] [ Finish ] [ Help ]

Some major groups have subgroups. Double-clicking the Meteorological
group folder shows several subgroups of meteorological sensors. Double-click
a subgroup to show the available sensors. Refer to the documentation for your
sensors for the name of the sensors you have. If your sensor is not shown, you
may be able to measure it with a generic measurement. Contact your Campbell
Scientific application engineer for more assistance, if needed.

You “add” sensors to your program by double-clicking them or selecting them
and clicking the arrow in the middle of the screen. Most sensors will require
you to at least review the default settings for that measurement, including the
measurement name, units, etc. An example of choosing the CS105 Barometric
Pressure Sensor is below.
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Measurement name

Measurement units

Notes specific to
this sensor

CS$105 Barometric Pressure Sensor, (Version: 3.4)

Praperties ' Wiring

Barometric Pressure |BP_mmHg !rmmHg |

frection (O=no correction
Orrection Units |Meters |

Measure sensor |Hourly bl

E-(25105 Barometri_c Pressure Sensor
\Units for Pressure: kPa, mbar (hPaj}, mmHg {Tarr), inHg, psi, atm

|If you choose to measure this sensor hourly {option not available for
iCRSDDD) rather then every scan, your scan interval must be evenly
| divisible inta a minute.

I QK ] [ Cancel ] ’ Help ]

Note that this sensor not only offers a custom name field and units, but also
allows you to correct for sea level, a common practice in measuring
atmospheric pressure. In the middle of the screen, look over the notes (or refer
to the Help for this sensor), for this sensor may require other sensors or have
limitations. When you choose OK, Short Cut adds the necessary instructions
with appropriate multipliers and offsets.

In some cases, multiple sensors of the same type can be added at one time.
These sensors will have a How many sensors? parameter as the first parameter
on the form as shown below. The maximum number of sensors that can be
added will be indicated. The maximum will vary, depending upon the sensor
and the number of other sensors already configured in the program. If the
sensor form includes calibration and/or conversion parameters (e.g., multiplier,
offset, gage factor), there will be a Set button next to these parameters.
Pressing this button will allow you to set unique values for each sensor.
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© Half Bridge {(Version: 3.0)

Properties |'-N|r|ng

~
How many HalfBr sensors? (Max=3) |3 E:} 5|
Total Bridge Resistance (ohm} |0
Excitation Woltage {m4) ]2500 Calculate
Sensors Per Excitation Channel ]1 Calculate
Measurement Result |Ha|ﬂ3r |mV/mV
Range of Sensor Yoltage |2500 ' vi
Rewverse Excitation to cancel offsets? lTrue v|
Measurement Integration |Reject 60 Hz Moise {16,667 ms) Vi
Settling Time, us (0 for default) |0
Multiplier, Offset
Cptional Field Calibration
[ Twa Point, Multiplier and Offset
[] Zercing Calibration
v
a This Half Bridge measurement applies an esxcitation voltage and #

makes a voltage measurement of the bridge output. Optionally,

it then reverses the polarity of the excitation voltage and —
gl Makes another measurement {e.9., excites first with +1000

millivolts then with -1000 millivalts), The voltage

[_ OK H Cancel H Help
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NOTE

NOTE

Click on the Wiring tab of a sensor’s parameter form to show the wiring for the
sensor (or the first sensor in a sensor group).

© €5105 Barometric Pressure Sensor {(Version: 3.4)

| Properties | Wiring |

C5105 CR1000
Red 12y
Blue {Brown) 1H
Green Bl
Black G
Yellow (White) L (Ground)
Clear L (Ground)
Click a CR1000 terminal name to change a wire's location.

| £5105 Barametric Pressure Sensar
Units for Pressure: kPa, mbar (hPa), mmHg (Tarr}, inHg, psi, atm

|If you choose to measure this sensor hourly {option not available for

iCRSDDD) rather then every scan, your scan interval must be evenly
| divisible into a minute.

’ oK ][ Cancel H Help ]

Each wire’s caption/color is shown on the left side of the wire. The location
where the wire will be connected to the device is shown on the right side
(under the device). You can change a caption/color by clicking on the
caption/color label. A wiring location can also be changed by clicking on the
wiring location.

Changes to the wiring location for a sensor group can only be
made when the group is first added. To make changes to a wiring
location at a later time, you will need to change the number of
sensors to one, press OK, reopen the parameter form, make the
desired wiring location changes, and then change the number of
sensors back to the desired number.

Not all sensors support changes to the wire caption/color and
wiring location. When hovering over a wire caption/color or
wiring location, the mouse cursor will change to indicate that the
property can be changed. Changes are generally supported for
generic sensors and other sensors that do not use special wiring
connections.

At any time, you may choose a measurement label on the right side of the
Sensors screen and edit it or remove it.
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In addition to actual sensors, Short Cut provides functionality to perform
various calculations and effect some simple control:

© Short Cut (CR1000) C:\Cam pbellsci\SCWiniuntitled.scw. Scan Interval = 5.0000 Seconds
File Program Tools Help

Available Sensors and Devices Selected
Progress &z Calculations b Sensor Measurement ‘
1. New/Open j 34 HE,‘:W' Rtunmng Total = CR1000
2. Datalogger ez EaIE
] Dew Paint and Wet-Bulb = D=efau\t Batty
=p3. Sensors ] Heat Index PTemp_C
4, Outputs |1 Offset Calculation
5. Finish ] saturation “apar Pressure
|1 User Entered
1 wind chill
Wiring ] wind Run
Wiring Diagram & Control
. 1 Alarm w/ Silence alarm Flag
Wiring Text

] coM100/0C1765 Cellular Phone C
|1 Device for Analog Input from SDK
_] Device for Current/voltage Input
|1 Modbus Master

1 Modbus Slave |
|1 Simple Control w/ Deadband V

i€ >

CRIDUDV

[Double-click a falder icon to see the sensors in that categary.
| &dd & sensor by highlighting it and press <returnz, the arrow button, or double click on the sensor,

[ 4 Prevmus] [ Next b ] l Finish I [ Help

Some of these calculations may require additional sensors, or sensor
measurements stored in particular units. See the help for each calculation to
determine the necessary inputs. Note that there is also a User Entered
calculation available in the Calculations folder. With it you can enter your own
custom calculation.

In the example below, a new measurement, AirTF, is being created by
performing calculations on an existing measurement, AirTC:

© Expressions

Enter Math Expressions Measurements Cperators and Functions
AirTF=AirIC=1.8+32 Batty -

BP_mmHg / divide

Enc_RH + add

AIrTC - subtract

RH ~  raise to the power of

MOD modulo divide

ABS absolute value
FRAC  the fraction portion (FR.
INT the integer portion (INT(

see help for a complete list of fu

Check Expressions oK ] ’ Cancel ] ’ Help

Examples of valid expressions: e’

Zee = Vee + Ex
Root = SORT{ABS{data))

1:13

Refer to the online help for complete information on creating User Calculation.
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Short Cut provides you with a wiring diagram by clicking on Wiring Diagram
on the left side of the Sensors window. In the example below, Short Cut was
told to measure a CS105 Barometric Pressure sensor, an HMP45C Air
Temperature and Relative Humidity sensor and a 05103 Wind Speed and
Direction sensor. Each sensor was allocated the necessary terminals. Short
Cut will not let you add more sensors than there are terminals on that
datalogger or device. You can print this diagram (or the textual equivalent) by
choosing the Print button. Many users find it handy to leave a printed wiring

diagram in the enclosure with the datalogger in case a sensor has to be

replaced.

© Short Cut (CR1000) C:\CampbellscASCWiniuntitled.scw Scan Interval = 5.0000 Seconds

File Program Tools Help
CR1000
Progress
CRLO00 Wiring Diagram for untitled.scw  (Wiring details can be found inthe help file, -
1. New/Open 9biEe { ? pfilzd
2. Sensors
3, Outputs CS5105 Barometric Pressure Sensar CR1000
) Blue (Brown) tH
4. Finish Vellow (White) L (Ground)
Clear =L (Ground)
Wiring Black =
= Wiring Diagram Red 12y
. Grean c1
Wiring Text
C5210 (10162) Enclosure Relative Humidity Sensor CR1O00
White 1L
| Clear G
| Black sW
HMP35< Temperature & Relative Humidity Sensor CR1O00
Burple =L (Ground)
White =L (Ground)
Crange 2H
Grean 20
Clear =L (Ground) e
Wiring Help I [ < Previous Finish
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Short Cut can also create programs for dataloggers using a variety of interface
devices, including multiplexers and special interfaces for sensors. Add these
devices by selecting them from the Devices folder in the Available Sensors and
Devices tree.

© Short Cut (CR1000) C:\CampbellscilSCWintuntitled.scw Scan Interval = 5.0000 Seconds

Fle Program Tools Help

Available Sensars and Devices Selected
Fragress =T Sensors = Sensor Measurement
1. Mew/Open -1 Generic Measurements | mi
-1 Geotechnical & Structural .
RERHIEIES; - Meteorological ET Default Batty
=h3. Sensors #-[d Miscellaneous Sensors PTemp_C
4. Outputs #-d Temperature L AM16/32 {nat wired)
5. Finish - water
=+ Calculations & Contral
! 3 calculations
Wiring ®-[d Contral
Wiring Diagram B Davices
[ am16/32
Wiring Text 0 AM25T
[1 amaz
[ Am416
-3 AVW200
[ LLacs
[ swizv
bt

{CR10D0:| AM16/32

[ 4 Drevinus] [ MNext b ] [ Finish ] [ Help ]

Once you’ve added a device, such as the AM16/32 multiplexer, a tab is added
to the screen for that device, and the sensors available for that device are
shown:

© Short Cut (CR1000%M1 6/32) C:ACampbellscilSCWinluntitled. sow Scan Interval = 5.0000 Seconds

Fle Program Tooks Help

Available Sensors and Devices Selected
Frogress | am16/32 % Sensor Measuremant |
1. New/Open fjr;anrs i : = cr1000
2. Datalogger =] eneric Maasurements
|1 Differential voltage & Default Batty
=»3. Sensors |1 Full Bridge PTemp_C
4. Qutputs |1 Single Ended voltage )
5. Finish =7 Geotechnical & Str.uctura\
=% Strain Gage, Foil Bonded
L1 Quarter Bridge Strain, 3-wire 1
Wiring |1 Quarter Bridge Strain, 3-wire 1
Wiring Diagram L1 Quarter Bridge Strain, 3-wire 3
=% Meteorological
L =% Soil Moisture
1 223 Soil Moisture Sensar
] 253 Saoil Maisture Sensor
|1 CSA15 Water Cantent Reflecto
|1 CSA16 Water Cantent Reflecto
= Temperature ~
< | >

CR1000 : AM16/32
SR e S

%Doub\e—:h:k a folder icon to see the sensors in that categary.
add a sensor by highlighting it and press <return>, the arrow button, or double click on the sensar.

[ 4 Drevinus] [ Mext P ] [ Finish ] [ Help

You can then add sensors to that device just as you would to the main
datalogger.

Note that, once you add a sensor to a multiplexer, it may limit what kind of
sensors can be added thereafter, as each sensor on the multiplexer must share
the same wiring between the multiplexer and the datalogger.

After adding all the desired sensors, click Next.
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7.2.2.4 Step 4 — Setup Output Tables

After selecting the sensors to be measured, you can choose what data to store
from the outputs step:

© Short Cut (CR1000) C:\Cam pbellscASCWinkuntitled.scw Scan Interval = 30.0000 Seconds

File Program Tooks Help

Selected Sensors Selected Outputs

Progress
Sensar |Measurem.‘.| Average bl e liTablel
LNevi/onen = CR1000 -
Default Batty -
3. Sensors PT [Jrccard
emp__C Mini
=p. Outputs e BP_mmiig \nimum ] [ SC115 €5 1/0-to-USE Flash Memary Drive
5. Finish C€s5210 Enc_FH Sensor |zasuremelrocessincjutput Lab|  Units
B HMP35C AirTC StdDev
Wiring RH t
‘Wiring Diagram B AMIE/32 (4.
Wiring Text 1107 (3-... |T107_C{1)

2 107 (3-...|T107_C{2)
3107 (3-... T107_C(3)
4 107 (3-... T107_C(4)
5107 (3-... T107_C(5)
6 107 (3-... T107_C(6)
7107 (3-... T107_C(7)
B8 107 (3-...|T107_C(8)

[J advanced Outputs (all tables) 1 Tablel g2ablc2
Add Table | [Delete Table

o [ene [ e ]

On the left, Short Cut will show the sensors you’ve added to be measured, with
the measurement labels you’ve used. On the right is a multi-tabbed grid that
shows the output tables. Most users store data as summaries over time —
hourly and daily are common intervals for meteorological stations — but you
can choose the table names (Array ID for Edlog mixed-array dataloggers) and
intervals needed. You can even add additional tables as necessary.

To store a measurement to final storage, simply click on a measurement label
on the left, choose the data processing you want for that measurement by
clicking one of the enabled buttons in the middle, and Short Cut adds the
necessary instructions to save that data. In the example below, average air
temperature, a sample of relative humidity, wind vector outputs, and average
barometric pressure were selected for a 60-minute interval. Short Cut enables
the most logical outputs for each measurement. If you require an output that is
not enabled you can right-click on the measurement to get a pop-up menu
containing all output options. You can also select a block of measurements
(left-click+drag or left-click and shift+left-click) to do the same output on all of
them. Note however that only output options common to all of the selected
measurements will be enabled.
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NOTE

© Shart Cut (CR1000) C:\CampbellscitSCWinkuntitled. scw. Scan Interval = 30.0000 Seconds

File Program Tools Help

Selected Sensors Selected Outputs
Progress Sensor IMeasurem ‘ Average
Table Mame |Tablel
1. New/Open

= CR100D

T - Store Every |60 Minutes bt
2: Bstalcoger £l Default Batty £ .
3. Sensors [Jrccard

i PTemp_C
=} 4. Outputs E,F. mrHg [15C115 €5 I/O-to-USB Flash Memory Drive
i % = - Sample
5. Finish csz10 Enc_RH Sensar 3asuremew|3mcessm;‘utput Lab| Units ‘
';'HMPESC AIrTC StdDsy C5105 BP_mmHg Sample  BP_mmHg mmHg

Wiring RA HMP3SC  AIFTC Average AIrTC_AYiDeg C
Wiring Diagram B AMI6/32 (4... Bp |'|'|mH|]
Wiring Text 1107 (3-... T107_C(1) i -1 =

2107 (3-... T107_C(2)
3107 (3-... T107_C(3)
4107 (3-... T107_C(#)
5107 (3-... T107_C(5)
6107 (3-... T107_C(8)
7107 (3-... T107_C(7)
9107 (3-... T107_C(8)

[] Advanced Outputs (all tables) LTablel j@iliaties
Add Table | |Delete Table E

e [ e

Note that outputs for a sensor don’t have to be added in the same sequence as
the measurement. You can even drag and drop the outputs to rearrange their
order. Note also that multiple outputs can be added for any one sensor. For
example, you may want to store the maximum and minimum air temperature as
well as the average.

Table-based dataloggers have a TableName field as opposed to an
array ID. There is also a check box used to store data to a PC card
or SC115, if that functionality is supported by the datalogger
model (see below for more information).

The Advanced Outputs check box in the lower left corner provides more output
options:

© Short Cut (CR1000) C:\Campbellsci\SCWinkuntitled.scw. Scan Interval = 30.0000 Seconds

File Program Tools Help

Selected Sensors Selected Outputs
RrOgress Sensor Measurem | Average
J Table Mame |Tablel
dshew/docn B CR1000 -
# Records  |-1 -1=Auto Allocate
2+ Datalogosr & Default Batty £ :

3. Sensors PTemp_C [JPccard & Records {-1=Auto allocate)
=p4. Outputs EF‘ mriHg []5c€115 €5 1/0-to-USB Flash Memaory Drive
5. Finish cszi0 Enc_RH Options: Ring (newest overwrites oldest)

El HMP35C AIrTC Stdoev Store Based On: Time

iing RH MTime [0 ||Minute: v inte & |50 e
Wiring Diagram = = interva
g Diag £ AM16/32 (4 O Flas .
Wiring Text 1107 (3-... | T107_C(1)
M t
2 107 (3-... T107_C(2) LI ety
3107 (3-... T107_C(3) []Data Event

4107 (3-...|T107_C{4)
5107 (3-... T107_C(5)

6107 (3-... T107_C(6)
7107 (3-... |T107_C(7) HMP35C AIrTC AveragE.Aith_ZTtA Deg C  low

SEnsDr‘asureme‘rn:essm{tput Lat‘ Units |eso|utm|

CS105 BP_mmk Sample BP_mmk mmHg  low

8 107 (3-... T107_C(8) Zmmi

Advanced Outputs (all tables) L Tablsl g2inatica
Add Table | [Delete Table i

T E——
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The Advanced Output allows you to store data based on time, the state of a
flag, the value of a measurement or a data event. Be cautious in using more
than one check box, for the logic for the check boxes in the advanced mode are
inclusive—that is, they must all be true in order for any output to be stored. If
you were to choose to store rain only if both the time and the measurement
logic were chosen, then the very last measurement of rain—in the last 10
seconds—would have to have been greater than zero RIGHT AT 6:00 a.m.
Otherwise, both conditions wouldn’t be true and the value wouldn’t be stored.

The Output tab for dataloggers that can store data to a compact flash or
PCMCIA card has a check box which, when selected, will also store the data
table to a card if one is inserted in the datalogger. In addition, the Advanced
Output for these dataloggers allows for control of the number of records stored
in the table.

Table-based dataloggers that support output to an SC115 will have an SC115
CS I/O-to-USB Flash Memory Drive check box. When this check box is
selected, new data will be copied to an SC115 when it is plugged into the CS
I/O port of the datalogger.

The Table Name field is used to assign a unique name for the data table in the
datalogger. The # Records field is used to set up the size of the data table; that
is, the number of records that will be stored to the table before new records
begin overwriting the oldest records. A fixed number can be entered into this
field, or a -1 can be entered. If a -1 is entered, the table is set to auto-allocate,
which means the datalogger will assign all available memory in the datalogger
(or the card) to the table. If multiple tables are defined in the program, the
datalogger will allocate memory to all fixed-size tables first, and then divide
the remaining memory among any tables configured as auto-allocate. In doing
so, the datalogger attempts to set the size of the auto-allocated tables so that
they all fill at about the same time.

When you’ve configured all of your outputs, click Finish.
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7.2.2.5 Step 5 - Generate the Program in the Format Required by the
Datalogger

The Finish button completes the process. If you haven’t yet saved the
program, Short Cut asks for a program name and offers the default directory
within its program working directory (default is C:\Campbellsci\SCWin).
Short Cut also displays a Results, Summary, and Advanced window:

© Short Cut (CR1000) C:\CampbellsciiSCWinitest9.scw Scan Interval = 30.0000 Seconds

File Program Tools Help

Results
Progress Summary | Advanced

Short Gut File

1. New/Open 0 "
Your Short Cut program settings have been saved in: C:\CampbellscihSCWin'test99,scw

2. Datalogger

3. Sensors Datalogger Program Successfully Generated!
4. Outputs The following datalogger program has been created: Ch\CampbellschSCWinytest99.CR1
=k 5. Finish .
Use PCZ00W, PC400, Loggeriet, RTDAQ, or Visualweather to transmit C:\CampbellscihSCWin\test99,CR1
Or, you can send the program to the datalogger now. | Send Program
Wiring

Wiring Diagram
Wiring Text

s >

The Results tab provides information on the files that were created. Ifa
program was created successfully, a Send Program button will also be
displayed which allows you to send the program to the datalogger.

The files generated by Short Cut are as follows:

e ProgramName.SCW (“Example.SCW” in this example) at the top of the
screen is the file in which Short Cut keeps all of your selections for
datalogger, sensors, outputs, etc.

e For CR10, CR10X, CR500/510, CR23X, and 21X dataloggers (including
mixed-array, table-data and PakBus operating systems),
ProgramName.DLD is the ASCII text file that must be sent to the
datalogger for it to make the measurements and store the data you want.
For CR1000, CR3000, CR5000, CR800 Series, and CR9000X dataloggers,
this file will be the .CR1, .CR3, .CR5, .CRS8, or .C9X file. For CR200
dataloggers, this file will be a .BIN (binary image) file.

e ProgramName.DEF is the text file that describes the wiring for the sensors
and devices to the datalogger, measurement labels, flag usage, and the
output expected. You can view the contents of the DEF file by clicking
the Summary button on the Results screen.

o For mixed-array dataloggers, ProgramName.FSL is a text file containing
output labels (created for mixed-array dataloggers only). This file can be
used by Split or View or other software to provide column headers for the
data file.
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The Summary tab displays the information in the DEF file as described above.

The Advanced tab (for CRBasic dataloggers) displays the CRBasic program
that was generated. It includes a CRBasic Editor button which opens the
program for editing in the CRBasic Editor. Note that any changes made to the
generated program in the CRBasic Editor will not be reflected in Short Cut or
future programs generated by Short Cut.

Note that, while Short Cut can generate a program file for the datalogger, you
must use datalogger communication software to transmit that program to the
datalogger. (This is true even when pressing the “Send Program” button from
Short Cut’s Finish screen. Short Cut relies on the datalogger communication
software to transmit the program.)

7.2.3 Short Cut Settings

The Program and Tools menus on the Short Cut menu offer several settings
that may prove useful.

7.2.3.1 Program Security

Some dataloggers allow you to set security by entering one or more numbers
into their security fields. You can allow different levels of access (e.g.; only
allow data retrieval, or also allow monitoring of values, or also allow sending a
new program or setting the clock) by entering multiple levels.

Datalogger security is not meant to be extremely tight. Rather, it is designed to
prevent honest people from making mistakes.

Notwithstanding its intention, one mistake you can make is to set security and
then forget the values. If you send a program with security set, you will then
need to add that security setting to LoggerNet's Setup Screen or RTDAQ or
PC400’s EZSetup Wizard for that datalogger. If you don’t, you may find that
you can no longer communicate with the datalogger. Should this happen and
you forget the security code and have lost the Short Cut program file, you may
have to visit the datalogger site and cycle power on the datalogger to be able to
communicate with it. Most dataloggers that offer security will communicate
over their CS I/O port directly with a keyboard/display or PC in the first few
seconds of powering up. See the datalogger manual for a full description of the
security features.

7.2.3.2 Datalogger ID

Mixed-array dataloggers keep a memory location available for a datalogger ID
value. This is typically an integer that you can read from within the program
and store into final storage to keep track of the identity of the datalogger that
created the data. Valid Datalogger IDs are 1 through 12 and 14 through 254.
Use the Datalogger ID instruction in Short Cut (found under Miscellaneous
Sensors) to use the ID in the datalogger program.

7.2.3.3 Power-up Settings

Some dataloggers offer the option to retain interim measurements or
calculations or the states of flags or ports when they power-up from a low
battery or loss of power condition. This may be useful when calculations are
used to control devices. You may, for example, want to ensure that pumps or
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controls are off when a datalogger powers up so as to make the control decision
based on a fresh measurement. See the datalogger manual for a full description
of this feature.

7.2.3.4 Select CR200 Compiler

Use this setting to select the directory and executable name that will be used to
pre-compile the CR200/205 program to check for errors.

Most Campbell Scientific dataloggers are sent an ASCII program file, which
they then compile into machine code. The CR200/205 does not have enough
memory and processing capability to do this compilation, so it’s necessary to
compile the program file into the binary version used by the datalogger itself.
This compilation is done by Short Cut to check for errors in the program before
sending it. It’s done again by LoggerNet, RTDAQ, PC400, or PC200W when
sending the program to the datalogger. Compilation is performed using a
special executable that mimics the functions and capability in the datalogger’s
operating system. Therefore, the compiler executable must match the
datalogger’s operating system or the datalogger may fail to run the compiled
binary (*.BIN) program. LoggerNet, RTDAQ, PC400, PC200W, and Short
Cut are installed with precompilers for all of the released versions of the
CR200/205 operating systems. If, at some time in the future, you acquire a
newer CR200/205, or choose to install a later operating system, you must make
sure you also have the compiler executable that matches. These compiler
executables are typically installed in a library directory. By default, this
directory would be installed as:

C:\Campbellsci\Lib\CR200Compilers

If you receive an operating system update, you should copy the compiler
associated with it to this directory. If, for some reason, you put the compiler in
a different directory, this menu item provides a way to choose that compiler
executable.

7.2.3.5 Sensor Support

The Sensor Support option is used to select which group of sensor files will be
displayed when creating a program: Campbell Scientific, Inc., (CSI) or
Campbell Scientific, Ltd. (CSL). The standard set of Short Cut sensor files
was created by CSI; however, CSL has created some additional files that are
customized for their client base. When one option is selected, the sensor files
developed specifically for the other are filtered out.

This dialog box is displayed the very first time you create a program for a
specific datalogger type; it will not be displayed thereafter. With each
subsequent program you create, the group of sensor files that you chose when
the datalogger was initialized in Short Cut will be used. However, you can
change this setting at any time. If you make a change, the setting will remain
in effect for all programs for that datalogger type (whether they are new
programs or edited programs) until it is changed again.
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7.2.3.6 Integration

7.2.3.7 Font

Some dataloggers have parameters available in their measurement instructions
to provide integration for rejection of noise due to AC electrical signals. These
parameters will be used by Short Cut if possible, but the frequency of this noise
varies. In most of North America, the AC frequency is 60 Hz. However, in
many countries the frequency is 50 Hz. If you know the frequency of this AC
noise, you can select one or the other frequency. Fast (250 ps) integration
should be used when you need an execution speed that cannot be accomplished
using one of the other options. This setting remains in effect for other
programs generated by Short Cut until you change it.

This setting is accessed from the Options menu item of the Tools menu. Use
this setting to change the appearance of the font used by Short Cut. Most
windows other than the wiring descriptions (which require a non-proportional
font to make sure wiring diagrams are aligned) will use this font.

7.2.3.8 Set Working Directory

This setting is accessed from the Options menu item of the Tools menu. This
setting changes the directory that Short Cut offers as a default for your
programs. Upon installation, the default is set to C:\CampbellSci\SCWIN.

7.2.3.9 Enable Creation of Custom Sensor Files

This setting is accessed from the Options menu item of the Tools menu. It
allows the user to create custom sensor files as described in Section 7.2.6,
Custom Sensor Files.

7.2.4 Editing Programs Created by Short Cut

Short Cut is very flexible and has many features. It does not, however, support
all of the functionality in Campbell Scientific dataloggers. Some users will
need to develop programs with capabilities beyond that offered by Short Cut,
but will want to take advantage of the library of instructions and settings
known to a program generator in order to get a head start.

For Edlog dataloggers, the easiest method is to Document the DLD file from
within Edlog (discussed later in this section). Short Cut creates a .DLD file to
send to the datalogger that includes input location and final storage labels.
Documenting a .DLD file causes Edlog to use the same labels and to show you
the individual instructions being used to carry out the program. You can then
add and delete instructions from within Edlog to add functionality to the
program. Short Cut cannot import the files created by Edlog, however. Short
Cut reads only its own SCW-formatted files.

For CRBasic dataloggers, you can use the CRBasic Editor to open the .CR#
files directly. Again, Short Cut will not be able to open the files you’ve edited
with the CRBasic Editor, since they are not an SCW file.
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7.2.5 New Sensor Files

Short Cut was designed with future flexibility in mind. Datalogger and sensor
support is provided as individual files and not part of the SCWIN executable.
As new dataloggers and sensors become available, new definition files will be
created to add and modify the necessary features known to Short Cut. To
update these files, you can download the latest version of Short Cut from the
Campbell Scientific website:

www.campbellsci.com/downloads
It is also possible to have custom sensor files created for sensors your

organization uses that are not included with Short Cut. Contact your Campbell
Scientific applications engineer for details.

7.2.6 Custom Sensor Files

The creation of custom sensor files can be enabled from Short Cut’s Tools |
Options menu item. Once enabled, custom sensor files can be created by right-
clicking on a sensor in the Available Sensors and Devices list and choosing
Create Custom Sensor.

The resulting dialog box will allow the user to make changes to the chosen
sensor file and then save it with a new name. (See Short Cut’s Online Help for
additional information on changes that can be made.) By default, custom
sensor 