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GETTING STARTED

Welcome to Crimson 3—the latest version of Red Lion’s widely-acclaimed operator interface
configuration software. If you have used an earlier version of Crimson, you will soon notice
that Crimson 3 provides a huge number of improvements—while retaining all of the power
that you have grown used to. If you are new to Crimson, be sure to read at least the first few
chapters of this manual to get an introduction to how the software works. Either way, you will
soon find out how Crimson 3 makes it easier and quicker for you to design powerful and
attractive operator interface solutions.

SYSTEM REQUIREMENTS

Crimson 3 is designed to run on any version of Microsoft Windows from Windows XP
onwards. Memory requirements are modest, and any system that meets the minimum system
requirements for its operating system will be capable of running Crimson without any
problems. About 150MB of free disk space will be needed for installation, and you should
ideally have a display with sufficient resolution to allow the editing of display pages without
having to scroll too much. For a VGA target device, an XGVA PC is recommended.

INSTALLING THE SOFTWARE

Crimson 3 is supplied as a Microsoft Installer package or an msi file. You will typically have
downloaded this file from Red Lion’s website, but if you have downloaded it from another
source, please check that Windows is satisfied with the package’s digital signature so that you
are assured of receiving genuine Red Lion software...

Internet Explorer - Security Warning

Do you want to run this software?
E MName: Crimson 3.0 Inskaller
Publisher: Red Lion Controls Inc

E]More options Run ] E___Q_Un't Run

While files from the Inkernet can be useful, this file bype can patertially harm
wour computer, Only run software from publishers you trust, What's the risk?

As shown above, the publisher should show as Red Lion Controls Inc, and you should be able
to click on the publisher’s name to verify the integrity of the digital signature. Once you are
happy with the package, press the Run button to start the installation.

The installation process is fairly standard, and ought to proceed without much interaction
beyond your specifying the target directory. One the process complete, look at your Start
Menu and find the Red Lion Controls folder. Click the Crimson 3 icon to start the software.
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REGISTRATION

When you first run Crimson 3, you will be offered a chance to register your software...

Register Your Copy of Crimson 3

Details

Name: | Bob Erikson

Email: | bobe@redlion.net

Company: | Red Lion Contrals

City: | York

|
|
|
Strest: [0 willow Springs Circle |
|
|

State: | PA

ZIP: 17406

Country: UNITED STATES 4

Product 10 | 76487-0EM-0011903-00102

Send me data on Crimson 3 updates,
Send me data on Red Lion products.

Status

Collecting user information,

While registration is optional, we strongly recommend that you take the opportunity to
provide us with your contact details so that we can inform you of Crimson updates and of
associated products. Since registration requires an Internet connection, you may skip the
process if so do not have such a connection available. Crimson will periodically remind you if
you are running an unregistered copy of the software.

CHECKING FOR UPDATES

If you have an Internet connection, you can use the Check for Update command in the Help
menu to scan Red Lion’s web site for a new version of Crimson 3. If a later version than the
one you are using is found, Crimson will ask if it should download the upgrade and update
your software automatically. You may also manually download the upgrade from Red Lion’s
website by visiting the Downloads page within the Support section.

INSTALLING THE USB DRIVERS

If you’ve followed the instructions that came with your target hardware, you will not yet have
connected the hardware to your PC. Now that you have completed the Crimson 3 installation,
you may safely connect the device using a standard USB cable. After some churning,
Windows should indicate that it has found the drivers for the new hardware and that it is
ready for operation. No further user intervention should be required.

TROUBLESHOOTING

If you connected the target device to your PC before installing Crimson 3, it is possible that
an aborted installation has made it impossible for you to install the drivers correctly. To check
for this, open the Windows Device Manager by finding the My Computer icon, right-clicking
and selecting the Manage command. A window similar to the one below should appear...
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() Computer Management Lo
=) Fie  Action Yen Window Help =] ]
= B 8 2
= Computer Management {Local) (i Human Interface Devices ~
=, System Tools {2 IDE ATAJATAPI contrallers
* Evert Viewer %38 Inaging devices
&4 Shared Folders = B8 Jungo
® E Local Users and Groups % % Keyboards
- & Performance Logs and Alerts &) Mice and other pointing devices
Device Mansger = 8 Woniors
= Storage 8 Network adapters
g3 Removable Storage 5 Ports (COM B.LPT)
Disk Defragmentar 4 98 Processors
Disk Management. @ 5Csl and RAID contrallers
-8 Services and Applications @), sound, videa and game controllers

) e Storage volumes

& 1) System devices
Sy Al Bs controlers

Generic 5B Hub

& HL

Intel(R) 631xE5B/6321ESB/3100 Chipsek LISE Liniversal Host Controler - 2688
Intel(R) 631XESB/6321ESEI3100 Chipsek USB Liniversal Host Controller - 2689
Intel(R) 631XESB/6321ESBI3100 Chipsek UISB Linkversal Host Controller - 2688
Intel(R) 631XESB/6321ESEI3100 Chipsek USB Liniversal Host Controller - 2688
Intel(R) 631xESE/6321E56/3100 Chipset LUISEZ Enhanced Host Controller - 268C
Logitech USE Camera (Commuricate STX)

USE Composite Device

USE Mass Storage Device
USE Rook Hub
USE Rook Hub
USE Rook Hub
USE Rook Hub
USE Rook Hub

The exact process for getting to this point will vary from one operating system to another, but
the basic idea is the same: Find the My Computer icon—either on the desktop or on your start
menu—right-click it and select Manage. If that doesn’t work, select the System option from
the Control Panel, and activate the Device Manager from the Hardware tab.

If you have a problem with your USB drivers, you will see a yellow icon carrying an
exclamation point under the Universal Serial Bus controllers category. The name of the icon
may be HMI or Loader or something similar. The broken driver is shown in close-up below...

- @ iUniversal Serial Bus contraollers:

? Genetic USE Hub Incorrectly Installed Device
= HMI «—

E‘EIP IntellR} 631xE5B/6321E5E)3100 Chipset USE Universal Host Controller - 2683

To fix the problem, right-click on the broken device and select Uninstall from the menu...

- GEP Universal Serial Bus controllers
? Genetic USE Hub

- inat
Update Driver... pset L
Disable pset L
ninstall pset L
Scan for hardware changes psetL.
pset L
Properties STR)

SECompasite Device

After asking for confirmation, Windows will remove the device from your system. You can
now power the Crimson target device off. After a couple of seconds, reapply power and
Windows will start the driver installation process once again.

As mentioned above, Crimson actually uses distinct device drivers for the boot loader and for
the Crimson runtime. You may thus have to repeat this repair process for each driver,
although it is unlikely that things got beyond the boot loader if that install failed.
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GETTING ASSISTANCE

If you hit a problem or need assistance, several resources are available.

BALLOON HELP

Crimson contains a very useful feature called Balloon Help...

Data Format
Humber Base: | Decimal Sign Mode: Soft Sign R

Digits Before DP: = Diirs after D0 1] *

i) Number Base

Lead Character:
Indicate the number base to be used for displaying this tag. [~

This facility allows you to see help information for each item within Crimson. It is controlled
via the icon at the right-hand edge of the toolbar or via options on the Help menu. The default
mode allows the help text to be displayed by pressing the F1 key, providing a quick way of
getting information if you are unsure of the settings for a given field. Keep this in mind, and
your life will be a lot easier!

TECHNICAL SUPPORT
Technical assistance is available on the web at...

http://www.redlion.net/support.html

Or, we can be contacted via email at...

support@redlion.net

You may also call +1 (717) 767-6511 and ask for the HMI Support Team.

ONLINE FORUMS

A number of online forums exist to support users of PLCs and HMIs. Red Lion recommends
the Q&A forum at http://www.plctalk.net/qanda/. The discussion board is populated by many
experts who are willing to help, and Red Lion’s own technical support staff also keep an eye
out for questions relating to our products.

THE NEXT STEPS

Since Crimson 3 has a completely new user interface, we suggest that existing Crimson users
at least give the next chapter a cursory reading. We also suggest that you look at the chapters
on tags and display page configuration, as some of the concepts used by Crimson 2 have been
simplified, and many things can be achieved through easier methods. If you are completely
new to Crimson, please try to read at least as far as the start of the chapter on Widgets.

Good luck, and have fun!
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CRIMSON BASICS

To run Crimson, select the Crimson 3 icon in the Red Lion Controls section of your Start
Menu. After a couple of seconds, Crimson will appear. The first thing you will notice is the
updated user interface that we have adopted. This new interface allows quicker navigation
and faster database construction. We hope that it will greatly improve your productivity.

WINDOW LAYOUT

The main Crimson window comprises three sections...

[l untitted Fite - €510 - Station Designer

Fie Ek Vew Go Lnk Hep
= NS e [ e 2
Mavigation Pane ‘ Communications - Station Network:

AR Ethernet | Routing | Dovnload | Add Ports
£ Commun ns Port Settings
=1 & Station Network 2] Not Mapped
" Pratocol 1 Port Mode: Disabled v
" Protocol 2
" Protocel 3
¥ Protocol 4
=) R5232Z PGM Part
=) R5232 Comm Port

=) 5485 Comm Port
= & LUSE Host Ports Physical Layer
@ Memory Stick

[ Time Manager

(@ FTP Server

W8 Syne Manager

(3 Mail Manager
o option Card

Maximum Segment Size

6"!5‘ Communications

‘Ga

= DataTags

8 Display Pages

T—

@) Web server

Data Logger EF‘!EI Comms Devices
=
=}
=

Security

Data Tags

THE NAVIGATION PANE

The left-hand portion of the window is called the Navigation Pane. It is used to move between
different categories of items within a Crimson configuration file. Each category is represented
by a bar at the base of the pane, and clicking on that bar will navigate to that section. The top
section of the Navigation Pane shows the available items in the current category, and provides
a toolbar to allow those items to be manipulated. If you want to make the top section larger,
you can pick up and drag the dividing line between it and the category bars.

THE RESOURCE PANE

The right-hand portion of the window is called the Resource Pane. It is used to access various
items that are of use when editing the current category. Just like the Navigation Pane, it
contains a number of categories which can be accessed via the category bars. Items in a given
resource category can be drag-and-dropped to the places where you wish to use them. For
example, a data tag can be picked up from the Resource Pane and dropped on a configuration
field to make that field dependant on the value of the selected tag. Many items can also be
double-clicked, thereby setting the current field to that item.
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THE EDITING PANE

The central portion of the window is used to edit the currently selected item. Depending on
the selection, it may contain a number of tabs, each showing a given set of the properties for
that item, or it may contain an editor specific to the item that you are working on.

COLLAPSING PANES

Either or both of the Navigation Pane and Resource Pane can be collapsed to the edge of the
main window in order to free-up more space for the Editing Pane. To close a pane, click on
the ‘x’ in the top left-hand corner of its title bar. It will then be replaced by a smaller bar
marked with arrows. Clicking this bar will expand the associated pane. Clicking on the
pushpin icon of a temporarily-expanded pane will lock it in place.

THE CATEGORIES

The main categories in a Crimson database are as follows...

COMMUNICATIONS

This category specifies which protocols are to be used on the target device’s serial

- ports and Ethernet ports. Where master protocols are used (i.e. protocols in which

the Red Lion hardware initiates data transfer to and from a remote device) you can

also use this icon to specify one or more devices to be accessed. Where slave

protocols are used (i.e. protocols in which the Red Lion hardware receives and responds to

requests from other systems) you can specify which data items are to be exposed for read or

write access. You can also use this category to move data between remote devices via the
protocol converter, to configure expansion cards and to configure services.

DATA TAGS

This category defines the data items that are to be used to be access data within the

remote devices, or to store information within the target device. Each tag has a

variety of properties, including formatting data, which specifies how the data held

within a tag is to be shown on the device’s display or in other contexts such as web
pages. By specifying this information within the tag, Crimson removes the need for you to
reenter formatting data each time a tag is displayed. More advanced tag properties include
alarms that may activate when various conditions relating to the tag occur, or triggers, which
perform programmable actions when those conditions are met.

DISPLAY PAGES

This category is used to create and edit display pages. The page editor allows you

to display various graphical items known as primitives. These vary from simple

items, such as rectangles and lines, to more complex items that can be tied to the

value of a particular tag or to an expression. By default, such primitives use the
formatting information defined when the tag was created, although this information can be
overridden if required. You may also use the editor to specify what actions should be taken
when keys or primitives are pressed, released or held down.
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PROGRAMS

This category is used to create and edit programs using Crimson’s unique C-like
programming language. These programs can perform complex decision-making or
P data manipulation operations based upon data items within the system. They serve
to extend the functionality of Crimson beyond that of the standard functions
included in the software, thereby ensuring that even the most complex applications can be
tackled. Programs can call upon a variety of system functions to perform common operations.

WEB SERVER

This category is used to configure Crimson’s web server and to create and edit web

pages. The web server is capable of providing remote access to the target device

via a number of mechanisms. First, you can use Crimson to create automatic web

pages which contain lists of tags, with each formatted according to the tag’s
properties. Second, you can create a custom site using a third party HTML editor such as
Microsoft FrontPage, and then include special text to instruct Crimson to insert live tag
values. Finally, you can enable Crimson’s unique remote access and control feature, which
allows a web browser to view the target device’s display and control its keyboard. The web
server can also be used to access CSV files from the Data Logger.

DATA LOGGER

This category is used to create and manage data logs, each of which can record any

number of variables to the target device’s CompactFlash card. Data may be

recorded as quickly as once per second. The recorded values will be stored in CSV

or Comma Separated Variable files that can easily be imported into applications
such as Microsoft Excel. The files can be accessed by swapping-out the CompactFlash card,
by mounting the card as a drive on a PC connected on the target device’s USB port, or by
accessing them via Crimson’s web or FTP servers using an Ethernet port or a modem. Log
files can be protected via cryptographic signatures to ensure that they have not been tampered
with since they were written to CompactFlash.

SECURITY

This category is used to create and manage the various users of the target device,

ul { as well as the access rights granted to each. Real names may also be given, which

E allows the security logger to record not only what data was changed and when, but

also by whom. The rights required to modify a particular tag or to access a page are

set via the security properties of the individual item. Rights can also be assigned to allow or
deny access to the FTP server or the web server.

’,

MODULES

This category is only available only when configuring a Modular Controller. It is
used to define up to 16 10 modules to be connected to the Master, and to define
their operation. Each module operates independently, and will continue to control

the associated process even when the Master is being reprogrammed. Data from the modules
can be mapped into data tags just as when working with other external devices.
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GETTING AROUND

The easiest way to get around a Crimson database is to click on the category bars in the
Navigation Pane, and then click on the item you want to edit. However, a number of shortcuts
exist to allow quicker movement and thus greater productivity. Most of these shortcuts can be
accessed via the Go menu, or via associated key combinations. ..

Link Help

@ Previous alt+uUp
@ Mext Alt+Down
& Communications Chrl+1
|r?-,'g. Data Tags Chrl+2
g Display Pages Chrl+3
ﬁ Programs Chrl+4
Eb Web Server Chrl+5
i Data Logger Chrl+g
QS Security Chrl+7

Mext Category Alt+PgDn

BACK AND FORWARD

The first icon on the toolbar or the ALT+LEFT key combination can be used to move back to
items that you had previously selected. The next icon or the ALT+R16HT key combination can
then be used to move forward again, returning to the item you first started with. This facility
is very useful when switching between database categories.

CATEGORY SHORTCUTS

Each category is allocated a shortcut key sequence, comprising the CTaL key and a number
indicating the category’s position in the Navigation Pane. For example, the Communications
section can be accessed directly by using the CTrL+1 combination. You can also move up and
down in the category list by using the ALT+PaUp and ALT+PeDN key combinations.

ITEM SHORTCUTS

If you are working in the Editing Pane, you can switch between items by using the ALT+Up and
ALT+Down key combinations. Crimson will move to the previous or next item in the item list,
and will try to keep the currently-selected data field the same. This is very useful if you want
to change the same field on a number of items, as you do not have to keep navigating back to
that field or switching to the Navigation Pane in order to change items.
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NAVIGATION LISTS

Several categories in Crimson contain lists of items. For example, selecting the Data Tags
category will cause the Navigation Pane to show a list of all the data tags in your database,
allowing them to be selected and edited...

[ Untited Fite 510 - Station Designer PEX]
Ble Edt Yiew Go Lnk Hep
QU Bk B PA a
— 2l ot Tocs - Tos2
g ew | [ X +: | Colors | Alar jers | Secui
& DataTags e — ]
@ Teot e
T2 Source: Internal
Tag3
= 6 Sant e [Comman]
&
B
b
@ Treat As: Signed Integer )
detascaing .
.
.
2 communicotions
=
% oataress
& oplarpages wation
o prowams
@ webserver oota ctions
[I7] pataLogger on vt
9 securny Data setpoint v
To include this tag in & custom web page, use [[1]]

Items within these Navigation Lists can be manipulated in various ways...

e To quickly find an item, type the first few letters of its name. Crimson will select the first
item that matches the characters you have entered. Typing more characters will make the
selection more specific, while pressing Es¢ will allow a new sequence of search characters to
be entered.

e To create an item, click on the New button in the Navigation Pane toolbar. For those lists that
support only a single type of item, you may also use the ALT+INs key combination. The New
button on the toolbar may offer a list of available items, allowing you to choose the type of
the item you wish to create.

e To delete an item, either use the Delete icon in the Navigation Pane toolbar, or press the
ALT+DEL key combination. If you delete a folder, all of the items within that folder will be
deleted, too. Warnings are provided for multiple deletes, although they can always be
reversed via the Undo command.

e To rename an item, select it and press F2. You may then enter the new name and press ENTER.
Alternatively, select the item and then single-click on the name once more to activate editing.
Again, press ENTER when you are finished.

WORKING WITH FOLDERS

Some lists support the grouping of items into folders. Folders can be created using the New
Folder icon in the Navigation Pane toolbar, and can be renamed and deleted just like more
conventional items. Creating an item with a folder selected will place that item in the selected
folder. Folders can be nested up to any reasonable depth.

SORTING LISTS AND FOLDERS

An entire Navigation List or the contents of a folder may be sorted by right-clicking on the
root item or the folder as appropriate, and selecting one of the Sort commands. Items may be
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sorted in ascending or descending alphabetic order. Folders are always placed before other
items, no matter which sort order is applied.

DRAG AND DROP OPERATIONS

Items in Navigation Lists can be drag-and-dropped within the list to change their position or
to move them between folders. Holding down the CtaL key while dragging will result in a
copy of the original item being created. The left-to-right position of an item may sometimes
be used to decide where to place an item in the folder hierarchy. If the item is being dropped
into the wrong folder, try moving left or right to get to the correct position.

Database items—such as tags, display pages or anything else—may also be dragged between
database files by opening two copies of Crimson and dragging the items in question from the
source database’s Navigation Pane to that of the target database. If the appropriate category in
the target is not already selected, temporarily holding the item that is being dragged over the
required category bar for a second or so will select that category, thereby avoiding the need to
abort and repeat the drag operation.

SEARCHING IN LISTS

While the shortcut detailed above is useful for jumping directly to a single item, you may
sometimes want to find all the items that have names containing a particular string. This can
be accomplished using the Find Item command shown on the Navigation Pane’s toolbar. This
command will search the current list, and place all the matching items in the Global Search
Results List. You can step through this list using the F4 and SHIFT+F4 key combinations, or
display the list in its entirety by pressing F8. For more information on the global search
functions, refer to the section later in this chapter.

UNDO AND REDO

Crimson 3 implements a universal undo and redo structure. This means that you can load a
database, edit it for hours, and then return it to its original state by simply holding down the
CtrRL+Z key combination. You can then re-apply your changes by holding down CtaL+Y. All
your actions are remembered, and Crimson will navigate between items and categories
automatically when reversing or re-implementing changes.

GLOBAL SEARCHING

Crimson provides several options for searching within a database. At the simplest level, you
can search for a text string anywhere in the database by pressing the CTRL+SHFIT+F key
combination. Alternatively, as you will see later, you may search for expressions which
contain errors, or for items that reference a tag or a communications device. All of these
search operations place their output in the Global Search Result List, allowing you to review
the results, or to navigate back and forth between the items that have been located.
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The results list can be displayed at any time by pressing the F8 key...

Usage for PLC1 =

Data Tags - Tagl - Source

Daka Tags - Tagl_1 - Source
Data Tags - Tagl_2 - Saurce
Data Tags - Tagl_3 - Source
Data Tags - Tagl_4 - Source
Data Tags - Tagl_G - Source
Daka Tags - Tagl_6 - Source

The title bar of the window describes the search operation that produced the list, while each
line contains the description an item that matched the search criteria. In the example above,
right-clicking on a communications device and selecting the Find Usage command listed all
the locations where the device was referenced. Double-clicking a given entry will jump
directly to that item, while the F4 and Sw1FT+F4 key combinations can be used to step back
and forth through the list. The commands associated with this feature may also be accessed
via the Find Global commands on the Edit menu.

WORKING WITH DATABASES

Crimson stores all the information about a particular configuration in what is called a
database file. These files have the extension of cd3, although Windows Explorer will hide
this extension if it is left in its default configuration. While Crimson 3 databases are still
essentially text files, they are compressed and therefore cannot be directly edited using a text
editor like Notepad. As you would expect, databases are manipulated via the commands
found on the File menu. Most of these commands are standard for all Windows applications,
and need no further explanation.

DATABASE IDENTIFIERS

Each database created by Crimson is given a unique identifier. This identifier is used upon
download of a new database to determine if the target device should clear its internal memory
and delete any log files recorded to CompactFlash. If the identifier matches that of the
database already in the device, the database is assumed to be merely a different version of the
same file, so the data is retained. Conversely, if the identifiers are different, the data is
cleared. When you use the Save As command on the File menu to save a copy of a database
file, Crimson will ask if you want to allocate a new identifier. Select Yes if this is going to be
a new project, and select No if you are just saving a backup copy of what is essentially the
same database. This will ensure that the target device’s retentive data is cleared or preserved
as is appropriate.

SAVING AN IMAGE

A Crimson-specific item on the File menu is Save Image. This command allows the creation
of a file that can subsequently be used to update the database in a terminal via CompactFlash
or optionally via a USB memory stick. The file contains a non-editable form of the database,
plus any firmware and boot loader updates required for execution. Placing an image file
called image.ci3 in the root directory of the target device’s CompactFlash card and then
resetting the device will update the boot loader, firmware and database using the image file
contents. Note that image files can optionally contain upload information, thereby allowing
an editable version of the database file to be extracted from a terminal.
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DATABASE PROTECTION

Databases can be password-protected using the Protection command on the File menu...

Database Protection

Settings

Default Access:

Enter Password:

Repeat Password:

Recovery Email: test@redlion.net

The Default Access parameter is used to define what level of access will be permitted without
first entering the database password. A setting of Read-Only Access will allow the database
to be opened, but will not allow changes to be made or saved. A setting of No Access will
prevent all access without the password. The default setting of Full Access will allow the
database to be opened for editing without any password being entered. Lost passwords can be
recovered by Red Lion Controls for free, or for a nominal fee if you make a habit of it! Note
that for security reasons, the recovered password will only ever be sent to the Recovery Email
configured in the protection dialog box. Be sure to set this to a valid email address.

CONVERTING A DATABASE

A database designed for one target device may be converted for use on another by using the
Save Conversion command on the File menu. The conversions that can be performed depend
on the original target device, but most combinations are supported.

Save Conversion

Instructinns

The database conversion process involves saving a new copy of your existing database in a
Form that is suitable For use in 3 new target device. To begin the process, select the new
target device using the lists below. You will then be asked to select 5 filename under which
the new database will be saved. After the conversion process has been completed, the new
database will be opened For editing.

Earily Model

(TS5 Series HMD 515 Calor Touch Panel 1024 = 766, 15"

Conyert Cancel

The conversion process is started by selecting the new target device using the dialog shown
above. You will then be prompted for a new filename, and the converted database will be
saved to disk. So as to avoid accidental destruction of existing databases, you may not convert
a database without saving it under a new name. Once the converted database has been saved,
it will be opened for editing and review.

The conversion process resizes any display pages to fit the new display format, and remaps
communications devices to the appropriate ports on the new device based upon whether they
use the RS-232 or RS-485 physical layer. It may not be possible to convert a database in its

PAGE 12

http://www.redlion.net/g3



CRIMSON BaAsICS DOWNLOADING TO A DEVICE

entirety if, for example, the new device has fewer communications port than the original. You
may thus have to perform a few adjustments after the conversion.

FINDING DATABASE ERRORS

Certain operations may produce errors in your database. For example, you may delete a
communications device, or you may set a tag equal to an expression based on itself, thereby
producing a circular reference. Crimson will warn you about any such errors by means of a
red balloon that will appear above the status bar...

i) Errorsin Database

You have one or more errors in the database, Click
the red notification to find all the errars, You can

then step through them using the F4. You may also
right-click to see more options,

The balloon will fade after a few seconds, but the red indication in the status bar will remain
to remind you of the error condition. Clicking on the indicator will search for all errors or
circular references, and place them on the Global Search Results List so that you may review
them using the standard F4 and SHiFT+F4 key combinations. You may also right-click the
indicator to access commands to recompile the whole database, or to optimize the way in
which device communications are organized. Manual database recompilation is rarely needed,
as Crimson will typically perform the necessary steps without user intervention.

DOWNLOADING TO A DEVICE

Crimson database files are downloaded to the target device by means of the Link menu. The
download process typically takes only a few seconds, but can take somewhat longer on the
first download if Crimson has to update the firmware in the device, or if the device does not
contain an older version of the current database. After this first download, Crimson uses a
process known as incremental download to ensure that only changes to the database are
transferred. This means that updates can be made in seconds, thereby reducing your
development cycle time and simplifying the debugging process.

CONFIGURING THE LINK

The programming link between the PC and the target device can be made using an RS-232
port, a USB port or a TCP/IP connection. While TCP/IP connections are typically made via
the panel’s Ethernet port, they may also be established via a dial-in link. Before downloading,
use the Link-Options command to ensure that you have the correct method selected. ..
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Link Options
Communications Port
O comy
O comz
O comz.
O come
own [
(OHIE=}

O 1CRIP

Panel Emulation

[ send ta Emulator

Note that this dialog does not provide any method to select the target IP address when using
TCP/IP for download. This information is now stored in the database file and is configured
via the Download tab of the Network configuration item. This method makes it easier to
switch between multiple databases without having to re-configure the target IP every time.

Note also that Crimson maintain distinct download settings when working with multiple
product families. This makes it easier to use USB for downloading to those products that
support it, while falling back to serial download for less capable devices.

SENDING THE DATABASE

Once the link is configured, the database can be downloaded using either the Link-Send or
Link-Update commands. The former will send the entire database, whether or not individual
objects within the file have changed. The latter will only send changes, and will typically take
a much shorter period of time to complete. The Update command is typically the only one
that you will need, as Crimson will automatically fall back to a complete send if the
incremental download fails for any reason. As a shortcut, you can access Link-Update via the
lightning bolt symbol on the toolbar, or via the F9 key on the keyboard.

Download Database via USB

Skatus

Clearing configuration data.

Note that downloading via TCP/IP relies on a CompactFlash card being installed in the panel
if the device’s firmware is to be upgraded. Since you may want to perform such upgrades at
some point in time, it is highly recommended that you install a CompactFlash card in any
device to which TCP/IP downloads are likely to be performed. Note also that TCP/IP
download must be enabled via the Network settings in the Communications category.
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EXTRACTING DATABASES

The Link-Support Upload command can be used to instruct Crimson as to whether or not it
should include the information necessary to support database upload when sending a database
to a target device. This setting is stored in the database, and can thus be configured on a per-
file basis. Supporting upload will slow the download process somewhat and may fail with
extremely large databases containing many embedded images, but it will ensure that, should
you lose your database file, you will be able to extract an editable image from the device.

Save Uploaded Image @
Saveim | L C3 V 3 5 il i
test ellapsed trend
touch Users trendz
tagset overlay dr1
simple wrap seq
siick. log ppoz
Lirne wrike bind
font1z pop HCs00,
pling poOpUp HZ900,
<] 2]
File: hanne: v
Save as type: | Station Designer Database [*.sds] v

Note that if you lose your database file and you do not have upload support enabled, you will
not be able to reconstruct your file without starting from scratch. To extract a database from a
panel, use the Link-Extract command. This command will upload the database, and prompt
you for a name under which to save the file. The file will then be opened for editing. If the
database was password-protected, you may be required to enter the password before if can be
opened. In other words, enabling upload will not circumvent password protection.

SENDING THE TIME AND DATE

The Link-Send Time command can be used to set the target device’s clock to match that of
the PC on which Crimson is executing. This command also sends the current time zone and
Daylight Savings Time settings to the target device, allowing the advanced features of the
Time Manager to be used. Make sure your PC’s clock is correct before you do this!

THE COMPACTFLASH CARD

If your target device has a CompactFlash card, several additional functions are available.

MOUNTING THE CARD

If you are connected to a suitable device via the USB port, you can instruct Crimson to mount
the device’s CompactFlash card as a drive within Windows Explorer. You can use this
functionality to save files to the card or to read information from the Data Logger. The drive
is mounted and dismounted by sending commands using the Mount Flash and Dismount
Flash options on the Link menu. Once a command has been sent, the target device will be
reset, and Windows will refresh the appropriate Explorer windows.
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4 My Computer g@
File Edit Yew Favortes Tools Help o
¥ O search Folders [+
Address | 19 My Computer M= E
Hard Disk Drives [
System Tasks ¥
Other Places v g sren () g v @)
Details £ i s
= ’j whark {2t} =S ﬂj System (5:)
Removable Disk {E:}
Removable Disk
File System: FAT -
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Devices with Removable Storage
NGOT(R:) = "Femuvahle Disk (E:%
SR -
v

Note that some caution is required when mounting the CompactFlash card...

e  When the card is mounted, the target device will periodically inform the PC if data on the
card has been modified. This means that both the PC and the device will suffer a minor
performance hit if the card is mounted during data logging operations for longer than
necessary.

e If you write to the CompactFlash card from your PC, the target device will not be able to
access the card until Windows releases its lock on the card. This may take several seconds,
and will restrict data logging operations during that time, and prevent access to custom web
pages. Crimson will use the device’s RAM to ensure that no data is lost, but if too many
writes are performed such that the card is kept locked for four minutes or more, data may
discarded.

e You should never attempt to use Windows to format a CompactFlash card that you have
mounted via Crimson, whether it be via Explorer or from the command prompt. Windows
does not correctly lock the card during format operations, and the format may thus be
unreliable and lead to subsequent data loss. See below for details of how to format a card in a
reliable manner.

FORMATTING THE CARD

The only supported method of formatting a card is via the Format Flash command on the
Link menu. Selecting this command will explain that the formatting process will destroy all
the data stored on the CompactFlash card and offer you a chance to cancel the operation. If
you elect to continue, the operator panel will be instructed to format the card. Note that this
process may take several minutes for a large card. Slow formats on panels that are performing
data logging may therefore result in gaps in the recorded data.

REMOTE MONITORING

Crimson supports as so-called Watch List that allows you to view the contents of the tags and
mapping blocks contained within your database. The Watch List is displayed in the Watch
Window. This can be shown or hidden using the F7 key or the command on the View menu...
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REMOTE MONITORING

Watch Window
X 5 Emply T& Yiew Online
Marne Yalue
Tagz u]
Tag3 u]
Tag4 a

Showing simulated data.

When first displayed, the Watch Window will show the simulated data that was defined when
the tags were created. Pressing the View Online button will ensure that the current database
matches that in the target device, and will then begin showing live data. The tag data will be

displayed according to the appropriate format object.

Items can be added to the Watch List by right-clicking and selecting the appropriate menu
command. One or more tags can be added at once, as can the content of a mapping block. A

command also exists to add all the tags references by a specific display page, thereby
allowing easier debugging of the page you are working on. The buttons at the top of the
Watch Window can be used to remove one item or all the item from the Watch List.

REVISION 2.6
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USING THE EMULATOR

Crimson 3 contains an Emulator that is capable of executing configuration databases on the
same PC that you are using for development purposes. The emulator is not just a simulation
of the target device’s user interface, but actually runs the same operating system and code,
ensuring that you get an accurate representation of the target device’s behavior.

ENABLING THE EMULATOR

The Emulator is enabled or disabled from the Link Options dialog box...

Link Options

Communications Port

]

Panel Emulation

Ermulator execution is limited to 15 minutes,

[ ol l[ Cancel ]

Its enable state may also be toggled using the Emulator button on the toolbar...

When the Emulator is enabled, the download process initiated from the Link menu or via the
F9 key will start the Emulator program, and then send the current database—or the database
changes—to that process just as if it were talking to an actual target device. Pressing F9 while
running the Emulator will switch back to Crimson itself, making it easy to toggle between the
two applications using the same key. Pressing Esc will close the Emulator.

PORT MAPPING

The Emulator is capable of running any of the communications drivers provided by Crimson,
and also implements the web server and other TCP/IP-based clients and services. In order for
these facilities to work, Crimson must have access to the PC’s serial or Ethernet ports. Each
port on the target device can therefore be mapped to a given port on the host PC, such that,
for example, COM1 might be used to represent the RS-232 Communications Port. If a port is
unmapped, no comms activity will be performed for the associated devices.
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Note that Ethernet ports are mapped such that the PC’s port will appear to have a second
MAC address in addition to its own. It will also have a further IP address allocated, either via
DHCP or statically as per the Crimson database. The Emulator’s addressing is thus distinct
from that of your PC, and its web server and so on must therefore be referenced via the
Crimson IP address rather than via that set in Windows.

EMULATOR CONFIGURATION

The Emulator configuration is accessed from the Link Options dialog...

Emnulater Options
Serial Mapping
Programming Pork: COML V
Serial Comms Port 2: | Disabled v
Serial Comms Port 3 | Disabled v
Serial Comms Port 4t | Disabled v|
Ethernet Mapping
Ethernet Port 1: Broadcom Metkkreme 57 Gigabit Controller v
Etherpet Port 2: Disabled v
View Options Emulator Mematy Image
IUse Second Monitor Delete Files
[ 0K l [ Cancel ]

The top section is used to define how the target device’s serial port are mapped to the PC’s
ports, and the second section it used to similarly map the Ethernet ports. Not all ports will be
used by every target device, as some may not have, say, dual Ethernet ports available.

The Use Second Monitor option can be used to force the Emulator to appear on a second
display connected to your PC, making it easier to view the Crimson configuration and the
resulting Emulator behavior at the same time.

The Delete Files command can be used to clear the files that the Emulator uses to represent
the various memory devices of the target hardware. This is not normally required, but can be
used to resolve Emulator startup problems should they occur.

EMULATOR LIMITATIONS

Note that execution of the Emulator is limited to 15 minutes if any serial or network ports are
mapped to physical hardware on the PC. With no ports mapped, execution time is unlimited.
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USING COMMUNICATIONS

The first stage of creating a Crimson database is to configure the communications ports of the
target device to indicate which protocols you want to use, and which remote devices you want
to access. These operations are performed from the Communications category.

BEX]

Glig 2
e

[{f]Untitied Fite - 510 - Station Designer

Ethernet |Routng | Download | Add Pots
Port settings
Portode: [ Manual Configuration 5
P addess:
Network ask: [255.255.255.0

Gatevay: 0000
Physical Layer
FulDuglex: | Enabled

High Speed: | Enabled ]

Forsend:  [1280 “«

ForReceive: [1260

Communications

S pataTss
[
T
(3 webserver
[ petaLogger

§9 seery

Target devie memory usage s 7K.

As can be seen, the Communications category lists the unit’s available ports in the form of a
tree structure. The example shown above has three primary serial ports, with the option to add
a further two ports in the form of an expansion card. Target devices may also provide one or
two Ethernet ports capable of running several communications protocols simultaneously.

SERIAL PORT SELECTION

When deciding which of the target device’s serial ports to use for communications, note that
some devices (and certain option cards) multiplex a single serial controller between multiple
ports. This implies that if either port is used for a slave protocol, the other port will be
unavailable, and that if a token-passing protocol such as DH-485 is employed, the other port
will similarly be disabled. Crimson will warn you if you attempt to create a configuration that
breaks these rules.

Note also that a target device’s programming port may be used as an extra communications
port, but that it will not be available for download in these circumstances. This is not an issue
if the unit has a USB port that is used for downloads, and it is therefore highly recommended
that you use this method if you want to connect devices via the programming port. Where
USB is not used, you must provide a method to re-enable serial downloads by executing the
StopSystem () command in response to some user action.

SELECTING A PROTOCOL

To select a protocol for a particular port, click on that port’s icon in the Navigation Pane, and
press the Pick button next to the Driver field in the Editing Pane.
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The following dialog box will appear...

Driver Picker for Serial Port
Manufacturer Driver
allen Bradley Mo Driver Selected
Miksubishi Electric DF1 Master Wersion 1,02
Madbus
[ 0K l [ Cancel ]

Select the appropriate manufacturer and driver, and press the OK button to close the dialog
box. The port will then be configured to use the appropriate protocol, and a single device icon
will be created in the Navigation Pane. If you are configuring a serial port, the various Port
Settings fields (Baud Rate, Data Bits, Stop Bits and Parity) will be set to default values
appropriate to the protocol in question. You should obviously check these settings to make
sure that they correspond to the settings for the device to be addressed.

PrRoTOCOL OPTIONS

Some protocols require additional configuration of parameters specific to that protocol. These
appear in the Editing Pane when the corresponding port icon is selected. The example below
shows the additional parameters for the Allen-Bradley DF-1 driver, which appear under the
Driver Settings section of the Editing Pane...

] Untitied File - CS10 - Station Designer Lo

Driver Selection

Onver: Al adey O Master | [Bele)

Driver Settings

e | T

WORKING WITH DEVICES

As mentioned above, when a communications protocol is selected, a single device is created
under the corresponding port icon. In the case of a master protocol, this represents the initial
remote device to be addressed via the protocol. If the protocol supports access to more than
one device, you can use the Add Additional Device button included in the Editing Pane to add
further target devices. You may also use the New Comms Device command, accessed via the
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Navigation Pane toolbar. Each device is represented via an icon in the Navigation Pane, and,
depending on the protocol, may have a number of properties to be configured...

] Untitled File - CS10 - Station Designer B=1%)

Cl& @

= <0 RS232 Comn Pt - Vodbus Haster || Register Writes
@rcr
@nc 03 Diabl Code 16 (ke Words) ] Disaie Code  (snle Ward)
@Acs [ Bieabls Code 15 (s 8] 0] Disable Cace (5l 81)
@ R5485 ConnPort
= & USB Host Ports Frame Register Limits
oy Stck

codeos: [ ) words Code 161 [2 2 words
Codent: [512 S bes coers: [siz 2] bes ”
Coderz: [512 2t codeos: (2 2 words «

G Diploy Pages o Fosd Bt 1 =

2 programs Advancedsettings

In the example above, the Modbus Universal Master protocol has been selected, and two
additional devices have been created, indicating that a total of three remote devices are to be
accessed. The Editing Pane shows the properties for each device. The Enable Device property
is present for all devices, while the balance of the fields are specific to the protocol that has
been selected. Note that the devices are given default names by Crimson when they are
created. These names may be changed by selecting the appropriate icon in the Navigation

Pane, pressing F2 and then typing the new device name.

ADVANCED SETTINGS

In addition to the device settings mentioned above, certain master devices will also offer a

number of advanced settings that can be used to optimize communications behavior...

The Spanning Reads option specifies whether Crimson will optimize read operations by
reading blocks of data, even if those blocks span registers that are not currently on the comms
scan or referenced in the database. For example, with spanning reads enabled for a database
that references registers D1, D2 and D4, a single comms command will be issued to read four
registers from D1 onwards. Disabling spanning reads will results in two read operations, one
for two registers from D1, and one for a single register from D4.

The Transactional Writes options specifies whether a series of changes to a data value in
Crimson should result in a corresponding series of write operations, or whether only the last
written value be transferred. Transactional writes make, for example, pushbutton replacement
easier.

The Favor UI Writes option specifies whether to give priority to write operations that directly
result from user actions. This is useful when working with a database that performs a lot of
background communications as a result of protocol conversion or programmatic activity.

The Comms Delay option specifies a delay that will be inserted between any two comms
transactions for this device. It is useful when working with remote devices that are unable to
keep up with Crimson’s performance, or when a lower comms priority is to be given to a
device.
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CREATING TAGS

Some drivers provide an option to create tags within Crimson that correspond to the data
items that exist in the remote device. This option is accessed via the Make Data Tags link on
the device configuration page. The exact operation is driver-dependent, but typically you will
be asked to select a configuration file that has been exported by the device’s programming
software. The import process will delete any tags from a previous import of the same device,
but will preserve tag settings such as formats, triggers, security and so on.

PORT AND DEVICE USAGE

You can find all the items that refer to a given communication device or to any of the devices
connected to a particular port by right-clicking that item in the Navigation Pane and selecting
the Find Usage command. The resulting items will be placed on the Global Search Results
List, and can be accessed by means of the F4 and Sh1FT+F4 key combinations. The list itself
can be shown or hidden by pressing F8.

NETWORK CONFIGURATION

The target device’s IP network configuration is edited via the Network icon in the Navigation
Pane. When the icon is selected, the Editing Pane will show a number of tabs, each of which
allows a given set of properties to be configured.

ETHERNET SETTINGS

The first one or two tabs configure the target device’s Ethernet ports...

[ untitted Fite - €510 - Station Designer Lo
"

Ethernet | Routing | Doweload | AddPorts
Port Settings
Porttade: | Manud Configuraton
Paddess; 192163410
Netwrk Mask: [255.255.255.0
Gateway:  [0.0.0.0
Physical Layer
FullDuglex: | Enatled v

High Speed: | Enatled v

Target device memory Usage £ 7K.

PORT SETTINGS

The Port Mode field controls whether or not the port is enabled, and the method by which the
port is to obtain its IP configuration. If DHCP mode is selected, the target device will attempt
to obtain an IP address and associated parameters from a DHCP server on the network. If
DHCP fails, an IP address will be allocated automatically using APIPA. (If the unit is
configured to use slave protocols or to serve web pages, this option will only make sense if
the DHCP server is configured to allocate a well-known IP address to the unit’s MAC
address, as otherwise, users will not be sure how to address the device!)
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If the more common Manual Configuration mode is selected, the [P Address, Network Mask
and Gateway fields must be filled out with the appropriate information. The default values
provided for these fields will almost never be suitable for your application! Be sure to consult
your network administrator when selecting appropriate values, and be sure to enter and
download these values before connecting the target device to your network. If you do not do
this, it is possible—although unlikely—that you will cause problems on your network.

Selecting IEEE 802.3 Only mode will enable the port for low-level communications, but will
not allocate an IP address or allow TCP or UDP to operate. This mode only makes sense
when using drivers that use raw Ethernet, such as certain building automation protocols.

PHYSICAL LAYER

The Physical Layer options control the type of connection that the device will attempt to
negotiate with the hub or switch to which it is connected. Generally, these options can be left
in their default states, but if you have trouble establishing a reliable connection, especially
when connecting directly to a PC without an intervening hub or switch, consider turning off
both Full Duplex and High Speed operation to see if this solves the problem.

MAXIMUM SEGMENT SIZE

The Maximum Segment Size options control the MSS settings for TCP send and receive. You
should not generally have to change these settings as the default values are suitable for
virtually all applications and all networks.

MULTIPLE PORTS

If you are using more than one Ethernet port, note that only a single port should have a
default gateway defined, and that each port should have a distinct network address. Crimson
will only ever send a given IP packet to a single interface, so a configuration that, for
example, defines the first Ethernet port as 192.168.100.1 and the second as 192.168.100.2
will result in all packets for the 192.168.100.0 network going to the first port, thereby
preventing the second port from operating correctly.
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ROUTING SETTINGS

The second tab configures Ethernet routing options...

[[l]untitied Fite - CS10 - Station Designer E}@

Ble Edt Yiew Go Link Hep
(NN > Ne [N NEN =P @ -

x Station Network:

Ethernet | Routing | Downlaad | Add Parts
Routing Mode

1 Routng: BESBEETTT] v

Static Routes

Routing Table,

ROUTING MODE

The IP Routing option is used to enable or disable packet routing between interfaces. If this
option is enabled, IP packets received on an Ethernet or modem port that are destined for
devices connected to another port will be forwarded as required. Disabling this option will
prevent such forwarding. The required setting will be dependent on your network topology.

ROUTING TABLE

The routing table defines additional static routes for Crimson’s TCP/IP stack.

Routing Table

Static Routes

Destination Mask Gateway

192 166 . 3 . 0 255,255 .255 . 0 192, 9 .200. &
2: [] Enable
31 [] Enable
4. [] Enable
5. [] Enable

6 [] Enable

In the example above, a single route has been specified, telling Crimson to forward any
packets destined for IP addresses starting with 192.168.3 to the router located on the local
network at address 192.9.200.8. Once again, the exact settings required will be dependent on
the topology of the network to which the target device is connected.
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DOWNLOAD SETTINGS

The third tab is used to configure downloads to the target device over TCP/IP...

[ Untitied Fite - €510 - Station Designer

BEX])
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REMOTE UPDATE

The IP Download option is used to enable or disable TCP/IP downloads, while the Port
Number option specifies which TCP port should be used for such downloads. The default
value of 789 should be used unless you have a good reason to use something else.

UNIT ADDRESSING

These settings are used to specify the IP address to be used by the Crimson configuration
software when the TCP download method is selected in the Link-Options dialog box. Auto
mode will use the IP address configured for the selected Ethernet port. (Obviously, the port
must be manually configured for this to make sense.) Manual mode allows an IP address to be
entered via the Remote Address field. Note that this information is saved as part of the
database, allowing you to easily switch between units on the same network.

ADDING PORTS

The fourth tab can be used to add additional network protocols...

[{ffUntitied Fite - €510 - Station Desigrer
o &
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Pressing the Create New Network Port button will add a further network protocol, up to the
maximum number of ports supported by the target device. Pressing the Create New Virtual
Port button perform a similar operation, but will add a port capable of emulating a serial
connection over TCP/IP. Either type of port can be deleted by selecting it in the Navigation
Pane and by pressing ALT+DEL or by selecting the delete toolbar option.

PROTOCOL SELECTION

Once the network has been configured, you can select the protocols that you wish to use for
communications. Several protocols may be used at once, and many of these protocols will
support multiple remote devices. This means that you have several options when deciding
how to mix protocols and devices to achieve the results you want.

For example, suppose you want to connect to two remote slave devices using Modbus over
TCP/IP. Your first option is to use two network protocols, configuring both as Modbus
masters with a single device attached to each. For most protocols, this will produce higher
performance, as it will allow simultaneous communications with the two devices. It will,
however, consume two of the available protocols, limiting your ability to connect via
additional protocols in complex applications.

Your second option is therefore to use a single protocol configured as a Modbus TCP/IP
Master, but to add a further device so that both slaves are accessed via the same driver. This
will typically produce slightly reduced performance, as Crimson will poll each device in turn,
rather than talking to both devices at the same time. It will, however, conserve network
protocols, allowing more complex applications without running out of resources.

USING VIRTUAL PORTS

As mentioned above, Crimson supports the addition of virtual ports to the network
configuration. A virtual port looks to Crimson’s communications system just like a serial
port, but sends and receives its data over a TCP/IP link. Virtual ports may be configured in
either active mode or passive mode. In the former case, Crimson will attempt to open a
TCP/IP connection to a specified remote device, while in the latter case, Crimson will listen
on a specific TCP/IP port for incoming connections. Virtual ports are typically used to
communicate with devices via remote serial servers: A standard serial protocol is employed,
but that protocol’s data is being encapsulated within TCP/IP packets.

USING EXPANSION CARDS

Some target devices support the addition of one or more expansion cards so as to provide
additional communications facilities. A number of cards are available, including models to
support bus protocols such as CANOpen, Profibus or DeviceNet. Installation instructions are
provided with each card, so please refer to the supplied data sheet for information on how to
fit the card to the device. Once the card is installed, configuration is performed by selecting
the appropriate icon in the Navigation Pane, and clicking on the Pick button next to the
Option Card property.
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A dialog similar to the one shown below will be displayed...

Option Card

Options

Mo Card Fitted

R3232/485 Option Card
Cellular Moderm Option Card
IMPI Cption Card

Cak Option Card
DeviceMet Option Card
Profibus Option Card
FireWire Qption Card

COL Option Card

[ Ok ][ Cancel ]

Selecting the appropriate card will add one or more icons to Navigation Pane, representing
the additional port or ports that are made available by the card. These ports can then be
configured in the usual way. The example below shows a serial expansion card ...

[funtitied Fite - €510 - Station Designer BEX]

ELL a-

x| ard

Card Selection

Opton Card: [RSZ32/465 Opton Card

B conmncatons

p=n
<, DataTags

£ Display Pages

C—
DS

The additional ports can be configured by following the instructions supplied in the previous
sections. Note that the drivers available for a port will depend on the connection type it
supports. For example, the CANOpen expansion card shows a port that will only support
drivers designed for the CAN communication standard.

SLAVE PrROTOCOLS

For master protocols (i.e. those where the Crimson device initiates communication) there is
no further configuration required under the Communications category. For slave protocols
(i.e. those where the Crimson device receives and responds to remote requests), the process is
slightly more complex, as you must also indicate what data you wish to expose.
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SELECTING THE PROTOCOL

As with master protocols, the first stage is to select the protocol for the communications port
that you wish to use. The example below shows the target device’s RS-232 port configured

for operation with the Modbus ASCII Slave protocol...

0 - Station Designer

k Help
Bk EWBE
x

Driver Selection

Driver: [Hodbus ASCI Slave

Driver Settings

orop unber: |1

=
=) <0 R5232 Conm Port - Modbus ASCI Slave || Word Ordering
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InLongBlocks:[Low Then Hih

InReabocks: [iow Thenigh
Port settings
saudhate: %00 ~

oataes: [Eghe ol

spms [ome ol

one =

=1 n Port Sharing

shaepats W0 o

& rrogans Port Commands
oy
[1] pataLogger

G security

Note that a single device has been created for the protocol. In the case of master protocols,
this represents the remote device that Crimson will access. In this case, though, the device
represents the Modbus slave that the hardware will itself embody. This means that only a
single device is required, and that things such as the station number to which the hardware
will respond are normally configured via the port settings rather than those of the device.

ADDING GATEWAY BLOCKS

Having configured the protocol, you must now decide what range of addresses you want the
slave protocol to expose. In this example, we want to use Modbus registers 40001 through
40008 to allow read and write access to certain data items in our database. We begin by
selecting the device icon in the Navigation Pane, and clicking the Add Gateway Block button

in the Editing Pane.

An icon representing the block will appear under the device...

[ Untitled File - CS10 - Station Designer

400001 Directon:

ggggggggg
400002

Block Control

=
<, DataTags

G oisploy Poges
T
) websever

(7] pataLogger

99 seansy

In the example above, we have configured the Start Address to 40001 to indicate that this is
where we want the block to begin. We have also configured the Block Size to eight so as to
allocate one Modbus register for each tag we want to expose, and we have configured the
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Direction as Device to Crimson, to indicate that we want remote devices to be able to read
and write data items exposed via this block. Finally, we have left the Tag Data property at its

default setting of Use Scaled Values, indicating that we want any scaling to be applied to tag

data before that data is transferred to the gateway block.

ADDING ITEMS TO A BLOCK

Once the block has been created and its size defined, entries appear in the Navigation Pane to
represent each of the registers that the block exposes to remote access. When one of these
entries is selected, an expanded Resource Pane appears and provides access to available data
items. These items comprise both tags from within your database, and data registers from any

master communications devices that you have configured...

[ untitted Fite - €510 - Station Designer
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To indicate that you want a particular register within your gateway block to correspond to a
particular data item, simply drag that item from the Resource Pane to the Navigation Pane,
dropping it on the appropriate gateway block entry. The example above shows how the first

four registers in the block have been mapped to tags called Tagl through Tag4, indicating

that accesses to 40001 through 40004 should be mapped to the respective variables.

ACCESSING INDIVIDUAL BITS

BEX]

P
U 400005,00 > Tagé
P 400005.01  Tag?

iy
TTTICOOEEE
4428548883

If your application requires it, you can expand individual elements within a Gateway Block to
their constituent bits, and map a different data item to each bit. To do this, right-click on the
element in question, and select Expand Bits from the resulting menu. The Navigation Pane
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will be updated to show the individual bits that make up the register, and these can be mapped
using the drag-and-drop process described above.

PrRoTOCOL CONVERSION

In addition to exposing internal data tags via slave protocols, Gateway Blocks can also be
used to expose data that is obtained from other remote devices, or to move data between two
such master devices. This unique protocol conversion feature allows much tighter integration
between elements of your control system, even when using simple, low-cost devices.

MASTER AND SLAVE
[l Untitted Fite - CS10 - Station Designer BEX)
Fle Edt View Go Unk Hep
VBN RN ST o Fe N[ N2 2.

Stens | X

0 stongs
(2 ot Mepped

Fpe———

<, DataTags

Exposing data from other devices over a slave protocol is simply an extension of the mapping
process described above, except this time, instead of dragging a tag from the Resource Pane,
you should select the Comms Devices category, expand the appropriate master device, and
drag across the icon that represents the registers that you want to expose. You will then be
asked for a start address in the master device, and the number of registers to map, and the
mappings will be created as shown.

In this example, registers N7:0 through N7:7 in an Allen-Bradley controller have been
exposed for access via Modbus TCP/IP as registers 40001 through 40008. Crimson will
automatically ensure that these data items are read from the Allen-Bradley PLC so as to fulfill
Modbus requests, and will automatically convert writes to the Modbus registers into writes to
the PLC. This mechanism allows even simple PLCs to be connected on an Ethernet network.
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MASTER AND MASTER
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To move data between two master devices, simply select one of the devices, and create a
Gateway Block for that device. You can then add references to the other device’s registers
just as you would when exposing data on a slave protocol. Again, Crimson will automatically
read or write the data as required, transparently moving data between the devices. The
example above shows how to move data from a Modbus device into an SLC-500.

WHICH WAY AROUND?

One question that may occur to you is whether you should create the Gateway Block within
the Allen-Bradley device, as in this example, or within the Modbus device. The first thing to
note is that there is no need to create more than a single block to perform transfers in a single
direction. If you create a block in AB to read from MOD, and a block in MOD to write to AB,
you’ll simply perform the transfer twice and slow everything down! The second observation
is that the decision as to which device should own the Gateway Block is essentially arbitrary.
In general, you should create your blocks so as to minimize the number of blocks in the
database. This means that if the registers in the Allen-Bradley lay within a single range, but
the registers in the Modbus device are scattered all over the PLC, the Gateway Block should
be created within the Allen-Bradley device so as to remove the need to create multiple blocks
to access the different ranges of the Modbus address space.

CONTROLLING MASTER BLOCKS

Gateway blocks within master devices have several additional properties ...

(£ Untitted Fite - €510 - Station Designer 8=
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e As with slave blocks, the Tag Data property selects how data tags are mapped to and from the
block. As you will discover in the next chapter, a tag data can be subject to various stages of
transformation. This property selects where in the transformation process the gateway block
will obtain and inject its data.

e The Update Policy property is used to define how the block updates. The default setting of
Automatic will cause read blocks to update continuously, and write blocks to transfer only
those values that have changed. A setting of Continuous will cause all blocks to update
continuously. A setting of Timed will cause all blocks to update at the rate defined by the
Update Period property, with the entire contents of a write block being written each time.

e The Request and Acknowledge properties are used to control the timing of block updates via
tags or other data items. If the Acknowledge property is left empty, Request will act as an
enable field, with a zero value disabling the block and a non-zero value allowing it to operate.
If the Acknowledge is defined, the Request and Acknowledge will operate as a standard two-
wire handshake, with the block updating once on each rising edge of the Request, and the
Acknowledge being set after the transaction completes.

DATA TRANSFORMATION

You may also use Gateway Blocks to perform math operations that your PLC might not
otherwise be able to handle. For example, you may want to read a register from the PLC,
scale it, take the square root, and write it back to another PLC register. To accomplish this,
refer to the section on Data Tags, and create a mapped tag to represent the input value that
will be read from the device. Then, create a tag to represent the output value, setting the
expression so as to perform the required math. You can then create a Gateway Block targeted
at the required output register, and drag the formula across to instruct Crimson to write the
derived value back to the PLC.

D1SABLING COMMUNICATIONS

Crimson provides the option to disable all driver-based communications by means of a
property contained in the top-level item of the Communication category...

Global Options

Communications: | Enabled b

Disabling communications can be useful during development when you do not have the
remote devices available at your current location. When operating in disabled mode, Crimson
initially sets all tags equal to their simulated values, and then allows them to be changed just
as if they were being written to the associated devices. If you find your communications has
stopped for no reason, make sure you do not have this setting set to disabled!
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WORKING WITH TAGS

Once you have configured the communications options for your database, the next step is to
define the data items that you want to display or otherwise manipulate. This is done by
selecting the Data Tags category in the Navigation Pane. Tags can be created, deleted and
otherwise manipulated using the standard operations referred to earlier in this manual.

ALL ABOUT TAGS

Data Tags are named entities that represent data items.

DATA SOURCES
Tags may get their data from three possible sources...

e A tag may be mapped to one or more registers in a remote device, in which case Crimson will
automatically read the corresponding register when the tag is referenced or displayed.
Similarly, if you change a mapped tag, Crimson will automatically write the new value to the
device.

e A tag may be internal, in which case it represents one or more data elements within the
Crimson-based device. Internal tags can be marked as retentive, in which case they will keep
their values through a power-cycle, or non-retentive, in which case they will be reset to zero
on power-up.

e A tag may be an expression, in which case it represents a calculation based upon other data
items, optionally using mathematical operators and one or more of Crimson’s internal or user-
defined functions. Expression tags are used to calculate derived values for internal processing
or for transfer to remote devices.

TYPES OF TAGS

Crimson supports three main types of tags...
e Numeric Tags represent integer or floating point values.
o  Flag Tags represent an on-or-off value.
o String Tags represent strings of Unicode characters.

Each of the three main tag types can represent a single value or an array of values. An array is
a collection of items with similar properties that are grouped together and accessed via an
index value. Mapped arrays correspond to multiple registers in the target device.

A fourth type of tag is the Basic Tag. This is a simplified version of a tag that can only
represent string or numeric expressions. It lacks many of the powerful features of the standard
tags. It is typically used to encode simple data items like constants.
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TAG ATTRIBUTES
Tags within Crimson are rich objects that define various common properties. ..

o A tag’s label is a translatable, human-readable string used to automatically label data fields
referring to this data item. It is also used by the Web Server and the Data Logger to label
associated data items.

e A tag’s description is an non-translatable string used to provide an annotation as to the tag’s
purpose. It is not normally viewed by the user of the target device, but can be displayed for
diagnostic purposes.

e A tag’s format is a collection of settings that define the method by which the tag data is to be
presented for display. The format may be left as General, in which case Crimson will use
default formatting rules, or may be set to one of many formatting types. For example, a
numeric value may be displayed in scientific format, or may be used to select a number of
different text strings.

o A tag’s coloring is a collection of settings that define how the tag’s text is to be displayed or
what colors are to be used to represent the state of the tag. Again, a number of different
colorings exist, allowing a tag to change its appearance based upon a variety of conditions.
Foreground and background colors are defined in pairs, and can be accessed individually by
display primitives.

o A tag’s security descriptor defines the access rules to be used when changing the tag, and
whether or not those changes are to be logged.

Basic tags lack format, coloring and security information. In addition, numeric and flag tags
define alarms and triggers, respectively allowing alarms to be fired or actions to be taken by
the occurrence of certain conditions.

ADVANTAGES OF TAGS

Since Crimson allows you to place a PLC register directly on a display page without going to
the trouble of defining data tags, it is worth spending a moment pointing out the benefits of
the minimal extra work that is involved with using tags ...

e Tags allow you to name data items, so you know which data item within the PLC you are
referring to. Further, if the data in the PLC moves or if you decide to switch to an entirely
different family of PLC, you can simply re-map the tags, and avoid having to make any other
changes to your database.

e Tags allow you to avoid re-entering the same information again and again. When you create a
tag, you specify how the tag is to be displayed. In the case of a numeric tag, this means you
tell Crimson how many decimal places are to be used, and what units, if any, are to be
appended to the value. When you place a tag on a display page, Crimson knows how to
format it without you having to do anything further. Similarly, if you decide to change the
formatting, and perhaps switch from one set of units to another, you can do this in one place,
without having to edit each display page in turn.
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e Tags are used as one basic method for color animation. The various colors that are defined for
a tag can be used to specify the way in which other animation primitives will be displayed.
While there are other methods, tags provide a simple way of changing the color of display
primitives.

e Tags are the key to implementing slave protocols. Crimson treats these protocols as
mechanisms for exposing data items within the terminal. This allows the same data to be
accessed via multiple ports, so that, for example, a machine setting could be changed by both
a local SCADA package, and a similar package working over Ethernet from a remote site.
Without tags, there would be nothing to expose, and this mechanism could not be
implemented!

e Tags are used within Crimson to implement many advanced features. If you want to use
functionality such as alarms, triggers, data logging or the web server, you will have to use
tags, period. The formatting data from the tag definition is typically required by all these
features, so tags are mandatory for their operation.

In other words, tags will automate many tasks during programming, saving you time. Even if
you decide not to use tags, many of the subsequent chapters of this manual refer to concepts
discussed in this chapter. You should thus read them thoroughly before proceeding.

EDITING PROPERTIES

Most properties are edited in ways that are self-evident to anyone who has used a Windows
operating system. For example, you may be required to enter a numeric value, or to select an
item from a drop-down list. Certain types of property, though, provide more complex editing
options, and these are described below.

EXPRESSION PROPERTIES
Expression properties are capable of being set to...
e A constant value.
e The contents of a data tag.
e The contents of a register in a remote communications device.
e A combination of such items linked together using various math operators.

e  The return value of a local program.
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In its default state, the arrowed button immediately after the label of the property shows that
the field is in General mode. The edit box to the right of the button may show a grayed-out
string that indicates the default behavior of the property. An example of an empty expression
property without a default value is shown below...

Source:

Tag

If you are familiar with Crimson’s expression syntax—a complete description of which can
be found in the Writing Expressions chapter—you can edit the property by typing an
expression directly into the edit box.

SELECTING A TAG

To set an expression property to an existing tag, you have four options. First, you can ensure
that the target field is selected and then double-click the required tag in the Resource Pane.
Second, you can drag the tag from the Resource Pane and drop it on the target field. Third,
you can select Tag from the drop-down menu activated by the arrowed button and be
reminded that you could just have dragged the target to the field in the first place! Finally,
you can just do it the old fashioned way and type the tag name into the expression property.

CREATING A TAG

To set an expression property to a new tag, you have three options. First, for expressions that
define the source of a data item, you can select the New Tag option in the drop-down menu
activated by the arrowed button. Second, if you already have a tag selected, you can press the
Pick button and select New Tag from the resulting dialog box. Finally, you can enter the
name of the new tag as part of an expression, and have Crimson prompt you via a dialog
similar to that shown below...

Crimson 3.0

The identifier could not be found.

A Do you want to create it automatically?

Identifier: | Tag4

Create As: | Mumeric Tag b

L= o= I ]

In this example, an expression referencing Tag4 has been entered, but no such tag exists
within the database. Crimson spots the error, and asks if you would like to create this tag
automatically. The drop-down list can be used to select the type of the new tag, and will
contain options appropriate for the context in which the tag was used. The Yes to All button
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can be used to tell Crimson to use the default data type to create any other missing tags
contained within this expression without any further prompting.

CoMMSs REFERENCES

To select a register from a comms device, select a device from the drop-down menu. A dialog
box will be displayed, allowing you to choose a register within that remote communications
device. The various communications devices are listed at the end of the menu in the order in
which they were created. You may also select the Next option from the drop-down menu,
thereby setting the current tag equal to the last-used PLC register plus the number of registers
mapped to that address. For example, mapping a 32-bit tag to Modbus register 40001 and
then selecting Next will map the subsequent tag to 40003.

EDITING AN EXPRESSION

As mentioned above, general expressions are typically edited directly in the edit box of the
property. However, they can also be edited by pressing the Edit button next to the field,
thereby activating a dedicated dialog box that allows more of the expression to be seen...

Edit General Expression

Code

200 + Max(TegZ, Tagd)|

The editor used in this dialog box is the same as is used for creating global programs. It
therefore provides syntax coloring. You can also access help information on system functions
by placing your cursor in or at the end of the function name and pressing F1.

COMPLEX EXPRESSIONS

If your expression is too complex to fit into a single line—or if you would simply rather write
it as a program—you may select the Complex option from the drop-down menu, thereby
allowing a local program to be created. ..

Edit Complex Expression

Description

[Sample Code

Code

if{ Tagz == 100 ) {

return 1;
H

if{ Tagz == zZ00 ) {

return 27
+

return 3;

REVISION 2.6 PAGE 39



EDITING PROPERTIES CRIMSON 3 USER MANUAL

The return statement is used provide the value of the expression, just as if you had called a
global program. Note once again that the program editor is used, providing syntax coloring
and auto-indent facilities, and that the F1 mechanism described above can be used to consult
help information on system functions. The Description text allows you to make a quick note
of the program’s function. This will be displayed next to the property for reference. For
information on writing and editing programs, refer to later chapters in this manual.

TRANSLATABLE STRINGS

Crimson databases are designed to support multilingual operation, whereby any string that
will be presented to the user of the target device is capable of being displayed in one of many
different languages. To allow you to define these translations, properties that contain such
strings have a button labeled Translate to their right-hand side.

Lol

To enter the translations, click the button and the following dialog box will appear...

Translate String

Translations
. E= System Locale
. [0 French - France
. [ gGerman - Germany
. = Spanish - Spain

. DN Ttalian - Taly

Generic
Generic

o

1

Z

8

4

5. Generic
&

7

E Generic
9

Generic

Commands

[ Auto-Translate. .,

The languages listed in the dialog are defined at the database level. Refer to the chapter on
Localization for information on how they are selected, on the operation of the Auto-Translate
function, and on how to switch the language at runtime. Note that if you do not enter text for
a particular language, and that language is subsequently selected by the operator, Crimson
will use the text from the default language instead.
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Translatable strings are also capable of being defined as expressions, thereby allowing them
to change at runtime. For example, while an alarm name would typically be set during
configuration, a database designer might want the alarm to contain the value of the tag that
triggered the alarm. Expressions can be entered by prefixing them with an equals sign, just as
one would do when editing a spreadsheet, as shown in the example below...

Alarm 1
Event Mode: | Absolute High v
Event Mame: | ="Tagl Too High (" + Tagl.AsText + "]

Note the use of the aAsText property of the tag to allow its value to be accessed as a string
according to its format setting. Refer to the Writing Expressions chapter for more details.

Two-WAY PROPERTIES

Properties such as translatable strings that are capable of being set to a constant value or an
expression are call two-way properties. As well as accepting expressions prefixed with an
equals sign, they can be set to tag values by simply dragging the appropriate tag from the
Resource Pane and dropping it on the field.

ACTION PROPERTIES

Action properties are used within tags to define action to be performed when triggered
conditions are met, or when a tag value is changed. They are edited by a drop-down and edit
box similar to those used for editing expressions...

Action: -~ General
General

As with expressions, the Edit button can be used to invoke a larger editing window, and
complex actions can be created by means of local programs.

COLOR PROPERTIES

Color properties within tags represent a pair of colors, these being the foreground and a
background color that may be used when displaying the tag’s state in textual form. The
example below shows a color pair being edited...

Colors: | white v on

¥
__juy [ B
EEEEEEERE
EEEEEEER
EEEEEEER
[ §

|
EEN n

Mare...
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The drop-down menu contains the following colors...

e The sixteen standard VGA colors.

e Thirty-two shades of gray between black and white.

e Any other colors used in the database, up to a limit of twenty-four.

The More option at the bottom of the list can be used to invoke the color selection dialog. ..

Select Color

Hue: | 86 Bed: 27
- Sat: 188 | Green: 216
Color Lur: | 114 Blue: |55
DOk [ Cancel ]

This dialog offers several ways of defining a color. You can pick from the palette, pick from
the “rainbow” window, or enter the explicit HSL or RGB parameters. If the color selected has
not previously been used in the database and is not one of the standard colors or grays, it will
be added to the custom colors shown in the drop-down menu.

LoG PROPERTIES

When you first enter the Data Tags category of the Navigation Pane, you will notice a number
of properties relating to event logging. These properties control if and how events generated
by tags or by their alarms will be saved to CompactFlash. They are analogous to the
properties defined by data logs, and you are thus referred to the Using the Data Logger
chapter later in this manual for more information on how they can be used.

CREATING TAGS

Data tags are created and otherwise manipulated via the usual methods in the Navigation
Pane. You will notice that you can create folders to organize your tags, and that the New
button in the toolbar contains a drop-down arrow to allow you to select the type of tag to be
inserted. The left-hand side of the New button will create tag of the same type as the last one
you created, making it easier to create multiple tags without using the drop-down list.
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g ten]- | 3 X
|1ﬂ Mumeric Tag |
Bl Flag Tag

28]\ String Tag

gl Basic Tag

DUPLICATING TAGS

The Smart Duplicate command on the Edit menu can be used to create a new copy of an
existing tag, incrementing its data source to refer to the next data element.

The definition of “next” depends on the exact type of the data element, with Crimson being
capable of selecting the next register in a comms device, the next member of an array, or the
next tag in a sequence. For example, using Smart Duplicate on a 16-bit tag mapped to
Modbus register 40001 will produce a tag mapped to 40002, while using it on a tag mapped
to Array (2] will produce a tag mapped to Array[3].

This facility makes it much easier to create sets of tags referring to sequential data items.

EDITING MULTIPLE TAGS

You may on occasions want to edit the properties of several tags at once. Crimson supports
this operation by having you edit one tag, and then allowing you to set the properties of the
other tags equal to those of the one that you first edited. Crimson provides two methods to do
this, both of which rely on the same underlying mechanism.

UsING CopPY FROM

The Copy From command can be used to copy the selected properties of a given tag to one or
more tags in the Navigation List. To use the command, select the target tags, and then
right-click to access the context menu. (Note that the Navigation List for tags supports
multiple selection via the usual SuzrtT and CTRL key combinations.) Select one of the Copy
From commands, and the cursor will change to allow you to select the tag from which the
copy operation should be performed. Depending on the command that was selected, one or
more properties from the source tag will then be applied to the target tags.

USING PASTE SPECIAL

The Paste Special command can be used to achieve the same result, but via a different method
that also allows properties to be copied between databases and or between multiple instances
of Crimson. First, select the source tag and use the Copy command to put it and its properties
on the Clipboard. Next, select the target tags in the Navigation List, again noting that multiple
selections can be made. Finally, right-click the selection to access the context menu, and
select the Paste Special command. The following dialog box will appear...
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Paste Special
Paste Mode
() Mapping ) alarms
() sealing () Triggers
O Format O Security
() Coloring :
[ CE l [ Cancel ]

The selected properties from the source tag will be applied to the target tags.

PROPERTY SELECTIONS

Both methods detailed above allow you to define which properties are to be copied...

e  Mapping copies the Source property. It also copies all the properties that control that tag’s
communications options, such as the Extent, Access, and all the other properties that are
contained in the Data Source section.

e Scaling copies the Scale To property and the associated scaling limits.
e  Format copies the Format Type, and the associated Format object.

e  Coloring copies the Coloring Type, and the associated Coloring object.
o Alarms copies all the properties of Alarm 1 and Alarm 2.

e Triggers copies all the properties of Trigger 1 and Trigger 2.

e Security copies all the properties from the tag’s Security page.

PAGE 44

http://www.redlion.net/g3



WORKING WITH TAGS IMPORTING AND EXPORTING

In addition, the Selective option can be used to select the properties to copy...

Select Properties to Apply
Properties

Mame value ad

[] clipboard

Core

Source DeFaulk

Extent 0

Treat s Signed Integer

Starage Mon-Retentive

Simulate As Deefaulk

on Write Default

Lse Setpoink Mo

Label Defaulk

Description Defaulk

Class Deefaulk

Format Type General

Lirnit Source: Aukornakic

Color Type General

|:| Event 1

]  EventMode Disabled

[] Eventz

[0  EventMade Disabled

D Trigger 1 w
[ 0K ] [ Cancel ]

The list contains a hierarchical presentation of all the properties defined by the source tag,
organizing them according to the layout used when editing the tag, and showing the value
assigned to each. The properties or groups of properties can be selected or deselected using
the associated checkboxes. Only the checked properties will be applied, providing you with
low-level control of what gets copied from one tag to another.

IMPORTING AND EXPORTING

Selecting the Data Tags item in the Navigation List provides access to buttons that can be
used to export and import the data tags in your database. Tags may be exported to either
Unicode text file, or ANSI comma separate variable files, with either capable of being edited
via applications such as Microsoft Excel. The export file is divided into sections based upon
tag type, format type and coloring type. Each section contains a number of columns, the
meanings of which can be determined by consulting the sections below.

Note that certain communications drivers have the ability to import, for example, a PLC
configuration file and create data tags that correspond to the PLC registers. This facility is
accessed via the device configuration page using the Make Data Tags command.

FINDING TAG USAGE

You can find all the items that refer to a given tag by right-clicking that item in the
Navigation Pane and selecting the Find Usage command. The resulting items will be placed
on the Global Search Results List, and can be accessed by means of the F4 and SHiFT+F4 key
combinations. The list itself can be shown or hidden by pressing F8.
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NUMERIC TAGS

A numeric tag represents one or more integer or floating point values. Crimson performs all
internal calculations using either 32-bit signed integers or single-precision floating point, so
all data will be converted to one of these forms before processing. Mapped numeric tags
support a number of transformations that occur between the raw data and the data that will be

used by Crimson. The exact process is defined in detail later in this chapter.

DATA PROPERTIES

A numeric tag has the following properties on its Data tab...

([ Untitied Fite - €510 - Station Designer
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Navigation Pane ..., Data Tags - Tag!
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% DataTags -
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2| Communications
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Data Actions.

S psatess
£ Display Pages
T
(@ websener
[] patatogger

93 securty

To e ths g n » custom web page, use ([01]
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Data Setpoint

Use setpoit: o ]

DATA SOURCE

The Source property defines where the tag gets its data. The default setting results in an
internal tag, but the drop-down list may be used to select a general expression, another data
tag or an item from a remote device.

The Extent property is used choose between a single element tag or an array. If you select an
array, you must enter the required number of elements. Arrays are not permitted for tags
whose source is an expression. For mapped items, the number of registers to be read from the
remote device depends upon the data type defined for the address. For example, an array of
two elements that was mapped to a register of type Word as Long will result in four registers
being accessed, with two words being needed for each long value. A similar array mapped to
a data type of Word as Word will only need two registers.

The Manipulation property defines the first-stage transformation that is applied as comms
data is being transferred into a mapped tag. The following options may be available,
depending on the exact data type being used...

MANIPULATION DESCRIPTION

None The data will not be changed.

Invert Bits Each bit in the data will have its state inverted.
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MANIPULATION

DESCRIPTION

Reverse Bits

The most significant bit in the data will be swapped with
the least significant bit, with intermediate bits being
treated in a similar fashion.

Reverse Bytes

The most significant byte in the data will be swapped with
the least significant byte and so on. Only available for
data items of 16 bits or more in size.

Reverse Words

The most significant word in the data will be swapped
with the least significant word. Only available for data
items of exactly 32 bits in size.

BCD to Binary

Each four bit group in the data will be interpreted as a
single decimal digit. Selecting this option will force the
data to an unsigned integer.

e The Treat As property for internal tags defines the tag’s data type. For mapped tags, it defines
how the manipulated data is to be interpreted by Crimson. The property will be set to a
sensible default when the tag is mapped, but can be changed. Note that for most tags, the
Treat As property does not have the final say on the actual data type of the tag, as the scaling
properties may be used to convert the data further. The following options may be available,
depending on the exact data type of the comms data...

TREAT As

DESCRIPTION

Signed Integer

The data will be treated as a 32-bit signed value, with
smaller data values being sign-extended. For example, a
16-bit value of 0x8000 will be converted to OXFFFF8000.

Unsigned Integer

The data will be treated as a 32-bit signed value, with
smaller data items being zero-extended. For example, a
16-bit value of 0x8000 will be converted to 0x00008000.
Only available for data items of less than 32 bits in size.

Default Integer

The data will be either zero-extended or sign-extended
according to the preference of the communications driver
from which the data is obtained. Only available for data
items of less than 32 bits in size.

Floating Point

The data will be treated as a 32-bit single-precision
floating point value. Only available for data items of
exactly 32 bits in size.

e The Access property is used for mapped tags to define what kind of communications
operations are to be permitted. Internal tags are always set to read and write access, and

expression tags are always read-only.

REVISION 2.6
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e The Read Mode property is used only for array tags. It defines the elements to be read when
the array is referenced. The following settings can be used...

READ MODE DESCRIPTION

Entire Array All the elements in the array will be read whenever the
array is referenced, and access will be blocked until the
read operation has completed. This will ensure that data is
available, but will produce the slowest performance.

Manual Mode The array will not be read until a call is made to the
ReadData function to force a one-time manual update.

On Demand Array elements will be read as they are referenced. This
produces the quickest performance, but stale data may be
returned when an element is first accessed.

N Either Side On Demand operation will be used, but N registers either
side of the referenced register will be read as well,
thereby making adjacent data available more quickly.

e The Storage property is used to indicate whether the tag will be retained through a power-
cycle of the target device. This is typically used for internal tags, but mapped write-only tags
may also have their values retained.

DATA SCALING

e The Scaling property is used for mapped tags to define a final scaling step to be performed on
the data. Data may either be scaled to integer or to floating point, irrespective how Crimson is
treating the manipulated comms data. For example, an integer value may be scaled to a
floating point value, in which case Crimson will consider the tag to be floating point.
Likewise, a floating point value might be converted back to an integer, perhaps without even
changing its magnitude.

e The Data From and Data To properties define the domain of the transformation that occurs
on read and the range of the transformation that occurs on a write. The values must match the
data type specified in Treat As, such that only data that is being treated as floating point can
have non-integral values entered in these fields. On read, values beyond these limits are still
accepted, and will be scaled to corresponding values beyond the Display limits. In other
words, no clipping of the value is performed.

e The Display From and Display To properties define the range of the transformation that
occurs on read and the domain of the transformation that occurs on a write. The values must
match the data type specified in Scale To, such that only data that is being scaled to floating
point can have non-integral values entered in these fields. On write, values beyond these
limits are still accepted, and will be scaled to corresponding values beyond the Data limits. In
other words, no clipping of the value is performed.

DATA SIMULATION

o The Simulate As property defines the assumed value to be used for the tag when working in
the page editor. Entering a sensible value allows a better representation of the page’s likely
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appearance. This value is also used as the tag’s default value by the target device if
communication is globally disabled.

DATA ACTIONS

o The On Write property defines an action that is to be invoked when the tag is changed. The
system variable Data will hold the new data value when the write occurs and when the action
is executed. The use of On Write properties is covered later in this chapter.

DATA SETPOINT
e The Use Setpoint property is used to enable or disable a setpoint for this tag.

e The SP Value property defines an expression or another tag that this tag is nominally meant to
follow. This setpoint can then be used in alarms or in primitives to implement various
functions.

FORMAT PROPERTIES

A numeric tag has the following properties on its Format tab...
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DATA LABELS
e  The Label property was discussed above under Tag Attributes.
e The Description property was discussed above under Tag Attributes.

e The Class property is reserved for future expansion.

FORMAT TYPE

e The Format Type property selects the format for this tag. The various types of formats are
discussed in detail in a following chapter, as are the other properties that might appear
according to the format type that you have selected.
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DATA LIMITS

o The Limit Source property defines how the tag’s data entry limits are defined. The default
setting of Automatic results in the Display Range specified on the Data tab being used as a
primary source, with the format object being used as a fall-back. If neither source can define a
range, the maximum supported range for the tag’s data type is used. A setting of From Format
can be used to force the format object to be used, while a setting of User Defined can be used

to allow manual entry of the limits.

o The Minimum Value and Maximum Value properties are used to manually define data entry

limits when Limit Source is set to User Defined.

COLOR PROPERTIES

A numeric tag has the following properties on its Colors tab...
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COLOR TYPE

o The Color Type property defines the coloring for this tag. The various types of coloring are
discussed in detail in a following chapter, as are the other properties that might appear

according to the option you have selected.
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ALARM PROPERTIES

A numeric tag has the following properties on its Alarms tab...
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FOR EACH ALARM

o The Event Mode property is used to indicate the logic that will be used to decide whether the
alarm should activate. The tables below list the available modes.

MobE ALARM WILL ACTIVATE WHEN...

Data Match The value of the tag is equal to the alarm’s Value.
Data Mismatch The value of tag is not equal to the alarm’s Value.
Absolute High The value of the tag exceeds the alarm’s Value.
Absolute Low The value of the tag falls below the alarm’s Value.
Rise in Value The value of the tag rises by the alarm’s Value.
Fall in Value The value of the tag falls by the alarm’s Value.
Change in Value The value of the tag changes by the alarm’s Value.

The following modes are only available when a setpoint is defined...

MobE ALARM WILL ACTIVATE WHEN...

Deviation High The value of the tag exceeds the tag’s Setpoint by an
amount equal to or greater than the alarm’s Value.

Deviation Low The value of the tag falls below the tag’s Setpoint by an
amount equal to or greater than the alarm’s Value.

Out of Band The tag moves outside a band, which is equal in width to
twice the alarm’s Value and is centered on the tag’s
Setpoint.

In Band The tag moves inside a band, which is equal in width to
twice the alarm’s Value and is centered on the tag’s
Setpoint.

o The Event Name property defines the name that will be displayed in the alarm viewer or in
the event log when referring to this event.
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o The Value property defines either the absolute value at which the alarm will be activated, the
deviation from the setpoint value or the change in value that must occur since the alarm last
triggered. The exact interpretation depends on the event mode as described above.

o The Hysteresis property is used to prevent an alarm from oscillating between the on and off
states when the process is near the alarm condition. For example, for an absolute high alarm,
the alarm will become active when the tag exceeds the alarm’s value, but will only deactivate
when the tag falls below the value by an amount greater than or equal to the alarm’s
hysteresis. Remember that the property always acts to maintain an alarm once the alarm is
activated, and not to modify the point at which the activation occurs.

e The Enable property defines an expression that enables or disables the alarm. A non-zero or
empty value results in the alarm being enabled, while a zero values results in the alarm being
disabled.

o The Trigger property is used to indicate whether the alarm should be edge or level triggered.
In the former case, the alarm will trigger when the condition specified by the event mode first
becomes true. In the latter case, the alarm will remain in the active state while the condition
persists. This property can also be used to indicate that this alarm should be used as an event
only. In this case, the alarm will be edge triggered, but will not result in an alarm condition.
Rather, an event will be logged to internal memory and optionally to CompactFlash.

e The Delay property is used to indicate how long the alarm condition must exist before the
alarm will become active. In the case of an edge triggered alarm or event, this property also
specifies the amount of time for which the alarm condition must no longer exist before
subsequent re-activations will result in a further alarm being signaled. As an example, if an
alarm is set to activate when a speed switch indicates that a motor is not running even when
the motor has been requested to start, this property can be used to provide the motor with time
to run-up before the alarm is activated.

o The Accept property is used to indicate whether the user will be required to explicitly accept
an alarm before it will no longer be displayed. Edge triggered alarms must always be
manually accepted.

e The Priority property is used to control the order in which alarms are displayed by Crimson’s
alarm viewer. The lower the numerical value of the priority field, the nearer to the top the
alarm will be displayed.

e The Siren property is used to indicate whether or not the activation of this alarm should also
activate the target device’s sounder. While the sounder is active, the panel’s d