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2
System Objects

This chapter describes LookoutDirect System object classes, listed in 
alphabetical order. Input parameter syntax and data members are 
documented for each object class, along with a description of the 
functionality of each object class.
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Accumulator
Accumulator is a numeric totalizer. It samples the numeric Input any time 
the Sample value transitions from off to on, adding each new sample to the 
previous running total. It resets the totalized value to zero when Reset 
transitions from off to on.

  

Input is a numeric expression while Sample and Reset are logical 
expressions.

The following HyperTrend demonstrates the relationship between Input, 
Sample, and Reset.

Reset

Input

Output

Sample
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Accumulator Data Members

Comments Reset could be a regular pulse interval created by a Pulse timer, as shown 
in the dialog box in Figure .

The Counter object class totalizes a number of logical events and the 
Integral object class totalizes rates. Use Accumulator to totalize numeric 
variables.

Related Objects Average, Minimum, Maximum, Sample

Table 2-1.  Accumulator Data Members

Data Members Type Read Write Description

(implicit) numeric yes no Current totalized value, totalized since the 
most recent Reset signal. Updated at the 
defined Sample rate.
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Alarm
Alarm is a flexible and powerful object class you use to create various 
logical- and numeric-triggered alarms that are displayed in the alarm 
window.

Note You should first read about the LookoutDirect alarm system in Chapter 9, Alarms, 
in the LookoutDirect Developer’s Manual to aid you in designing the most efficient 
alarming scheme for your application.

There are two basic alarm types: Logical and Numeric. When Logical 
alarm is selected, LookoutDirect prompts you to enter a logical expression 
in the Condition field. It then uses the logical Condition to trigger and 
reset the alarm. If the alarm Condition is true, the alarm is active, and if the 
condition is false, the alarm goes inactive. You can also connect an audio 
Wave file to individual logical alarms. See Playwave for additional 
information.

LookoutDirect queues alarm .wav files, with up to 100 files in the queue. 
Each alarm .wav file plays completely before the next file plays. If more 
than 100 alarms fill the queue, new alarms cancel the currently playing files 
and begin playing instead.

When you pick the Numeric alarm selection, the name of the Condition 
field changes to Signal. This prompts you to enter a numeric expression in 
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the field against which your various alarm setpoints are measured. Hi-Hi, 
Hi, Lo, and Lo-Lo are all numeric expressions. Rate of change generates 
an alarm when the signal is actively changing by the set amount for the 
period of time between any two Sample pulses. The Unit time setting 
determines the time units for the rate of change.

Alarm area specifies the group name associated with the alarm object. All 
previously defined groups appear in the list box and may be selected with 
the mouse.

Priority ranges from 1 to 10 where 10 is the most important.

Message is a text expression whose result is displayed in the alarm window 
when this object generates an alarm. If alarm style is numeric, the relevant 
alarm trigger prefixes your message (for example, HiHi level: Alarm 
message). See Chapter 9, Alarms, in the LookoutDirect Developer’s 
Manual for additional information.
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Alarm Data Members
.

Comments A common alarm condition is caused by a measured value going out of an 
acceptable range. For example, a storage tank whose level is too low or too high can 
generate several alarms: Hihi: Tank level is out of range, or Lo: Tank level 
is out of range. If you use a numeric style alarm to trigger the alarm and if the tank 
level fluctuates or “jitters” around the alarm level settings, a new alarm record is 
generated in the alarm window each time the tank level fluctuates above or below the 
level settings. To alleviate this condition, you could use the Neutralzone object to filter 
out minor tank fluctuations.

Note Alarms can also be defined through parameter settings on object data members. 
Many times, this is the most efficient method of defining and creating alarm conditions. 
See Database-Generated Alarms in Chapter 9, Alarms, in the LookoutDirect Developer’s 
Manual, and Editing Object Databases in Chapter 4, Using LookoutDirect, in the Getting 
Started with LookoutDirect manual.

Table 2-2.  Alarm Data Members

Data Members Type Read Write Description

active logical yes no Result of logical alarm status. True if 
alarm is active and false if alarm is 
inactive.

hi logical yes no Result of numeric alarm hi data member 
status.

hihi logical yes no Result of numeric alarm hihi data member 
status.

lo logical yes no Result of numeric alarm lo data member 
status.

lolo logical yes no Result of numeric alarm lolo data member 
status.

rate logical yes no Result of numeric alarm rate data member 
status.
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$Alarm
$Alarm is a global object. It makes available global alarm data such as the 
number of currently active alarms.

You can use $Alarm data members just like other data members. By 
inserting an expression you can display the number of active alarms in any 
particular group. Or, by connecting a pushbutton to an acknowledge data 
member, operators can acknowledge alarms through pushbutton selection.

Assume, for example, that you want to create a pushbutton that 
acknowledges all alarms. First create a pushbutton object. Next, use the 
Object»Edit Connections… command to connect the pushbutton (Pb1) 
to the .ack data member of $Alarm. Such a connection is shown in the 
following illustration.

  

The expression(Pb1)acknowledges all active alarms any time the 
pushbutton is depressed. You could make similar connections to 
acknowledge individual alarm areas.
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You can define new alarm areas through Alarm objects and by modifying 
object database parameters. As you create each new alarm area, 
LookoutDirect adds new readable and writable data members to the 
$Alarm object. $Alarm data members are described in the following table.

$Alarm Data Members

Table 2-3.  $Alarm Data Members

Data Member Type Read Write Description

ack logical no yes Upon transition from FALSE to 
TRUE, acknowledges all alarms.

Ackselected logical no yes Upon transition from FALSE to 
TRUE, acknowledges all selected 
alarms.

ActivatePanel logical no yes Calls Alarm Window upon transition 
from FALSE to TRUE, making it 
visible on the screen.

Active numeric yes no Total number of currently active 
alarms (that is, alarm conditions that 
still exist).

Groupname text yes no Alarm area name associated with the 
most recent alarm.

Groupname.ack logical no yes Upon transition from FALSE to 
TRUE, acknowledges all alarms 
within the specified group.

Groupname.active numeric yes no Number of currently active alarms 
within the specified group.

Groupname.unacked numeric yes no Number of unacknowledged alarms 
within the specified group.

Message text yes no Text of the message of the most recent 
alarm

MinimizePanel logical no yes Closes Alarm Window upon transition 
from FALSE to TRUE, changing it to 
an icon.

Priority numeric yes no Alarm priority associated with the 
most recent alarm.
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Comments Groupname in the preceding table represents the name of any specified 
alarm area. The $Alarm object contains an .active, .unacked, and .ack data 
member for every alarm area.

Using $Alarm with Other Objects
Every time a new alarm appears in LookoutDirect, $Alarm.Message, 
$Alarm.Name, $Alarm.Groupname, and $Alarm.Priority 
are updated with the appropriate information for the new alarm. Then 
$Alarm.Update pulses high to alert you that those four data members 
contain fresh values.

These data members can serve many purposes, but they are specifically 
designed to work with the Pager object class. In a typical application, you 
could use $Alarm.Update to initiate a page, possibly including the other 
four data members in the text of the page. With this system you can also 
filter which alarms you want to page, and which alarms the pager ignores.

Priority01.active – 
Priority10.active

numeric yes no Number of currently active alarms of 
the specified priority.

Priority01.unacked – 
Priority10.unacked

numeric yes no Number of unacknowledged alarms of 
the specified priority.

Silence logical no yes Turns off alarm sounds when set to 
TRUE.

Name text yes no Object name associated with the most 
recent alarm.

Unacked numeric yes no Total number of unacknowledged 
alarms (that is, alarm conditions that 
have not yet been acknowledged).

Update logical yes no Pulses high every time there is a new 
alarm.

Table 2-3.  $Alarm Data Members (Continued)

Data Member Type Read Write Description
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Animator
The Animator object class provides full graphical animation including 
horizontal and vertical motion, dynamic resizing and visibility, dynamic 
symbol sequencing and programmable color changes.

When you first create an animator object, the Select graphic dialog box 
appears.

  

Select the graphic you want to animate. To animate colors, you must select 
a Windows Metafile (.wmf). A moving animation must have the series of 
images you want to animate arranged in a single bitmap so that each cell of 
the animation can be defined by a grid of rows and columns.

Animations
To create a moving animation, select the Animation name.
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The graphic file you select determines what images appear on the screen. 
You delineate the images in a bitmap graphic by dividing it into a grid of 
Rows and Columns. In the preceding illustration, the single column is 
48 pixels Wide and each row is 28 pixels High. Conceivably, the grid 
could consist of 32,000 cells. 100 cells would be more practical.

Each grid cell is a filmstrip image. Internally, the Animator assigns a cell 
number to each image. It normally plays the filmstrip by progressing from 
left to right and top to bottom, from the lowest cell number to the highest 
cell number.

The Rate (cells/sec) selection you use to specify a frequency at which the 
Animator progresses from one cell image to the next. The rate value can be 
positive or negative and can range from 0.0000005 (one frame every 
23.148 days) to 100 frames per second.

If the rate value is negative, the Animator plays the filmstrip backwards, 
starting at the last cell.

You can use the Cell selection in the definition dialog box to identify a 
particular cell number to display. For example, you might use this selection 
to display a specific image when a PLC register is equal to a particular 
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value. This is similar to the multistate object, but can provide many more 
states, depending on the number of cells in the bitmap.

The X and Y parameters specify the horizontal and vertical position of the 
image, respectively. These numeric parameters range from 0 to 100, and 
together provide the X-Y position of the image as a percent of the Animator 
dimension on a control panel.

Size is a numeric parameter that ranges from 0 to 100 percent, where 
100 percent is the full size of a single cell as specified by W and H.

Visible is a logical parameter that causes to the image to appear when it 
goes true and disappear when it goes false.

Color Animation
To create color changes programmatically, select the Color tab.

With this option, you can set the color map on a .wmf graphic using a series 
of five logical conditions and a default state. If no condition is true, the 
default state (or color map) is imposed.

You can choose a custom color map by clicking on the color sample 
associated with each logical condition. You can then select any color from 
the palette available on your computer.

Select the Show Original Colors box if you want the original color map of 
the .wmf file to be imposed for that condition.
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Gray Proximity determines the color saturation point at which the selected 
color replaces an original color. When this parameter is set to 0, most colors 
change. When this parameter is set to 100, most colors will not change. You 
can test the effects of this setting by putting your cursor over the color 
button and observing the change in the graphic displayed in the dialog box 
window.

Notice that the if and else if statements are evaluated in sequence. If several 
conditional expressions are true at once, Multistate displays the graphic 
associated with the first true expression.

For instance, if your If parameters use less-than comparisons, such as 
PumpSpeed<50, the following Else if parameter must have a larger 
comparison value, such as PumpSpeed<75. If you use a smaller 
comparison value, such as PumpSpeed<25, the color change will not take 
place. In other words, the comparison values must be used from smallest to 
largest.

In the same way, if you are using greater-than comparisons, such as 
PumpSpeed>50, you must list your comparison values from largest to 
smallest, so that the next Else If parameter would have to be something like 
PumpSpeed>25.
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Put If parameters using equality, such as PumpSpeed=50, before 
parameters using inequalities.

A few minutes experimentation should help you understand the 
interactions of the color choice conditions.

Animator Data Members

Comments Consider using an Integral object instead of a Counter/Pulse combination 
when trying to achieve smooth animation.

Related Objects DialGauge, Gauge, Multistate, Pipe, Spinner

Table 2-4.  Animator Data Members

Data Member Type Read Write Description

none — — — Animator objects do not have data 
members
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Average
Average actively calculates the average value of Data over time. Average 
is only active when the Enable expression is true and resets to zero when 
the Reset expression transitions from off to on. Average also maintains an 
array of up to 35 previous averaged values. If Enable is left blank, the 
object always actively calculates the average.

  

Data is a numeric expression while Reset and Enable are logical 
expressions.

Average Data Members
 

Table 2-5.  Average Data Members

Data Members Type Read Write Description

(implicit) numeric yes no Current average calculated since the 
most recent Reset signal. Updated 
approximately once per second.

1 – 35 numeric yes no Previous average values. Signal 1 is 
the most recent prior average since 
the Reset signal went high.

DataReset logical no yes Upon transition from FALSE to 
TRUE, resets to zero all data 
members—including the current 
average and all previous averages.
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Comments The Reset expression could be a regular pulse interval created by a 
TimeOfxxxx timer, so that the pulse is synchronized to the top of the hour or day. For 
example, if you want to calculate the daily average flow rate, use the output signal 
from a TimeOfDay timer or a daily Spreadsheet object to reset the average calculation 
at the beginning of each day. If you want to calculate the average flow rate only when 
a pump is running, use the input signal from the pump motor relay in the Enable 
parameter.

Related Objects Minimum, Maximum
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Counter
Counter counts the number of times that the Count expression transitions 
from off to on. The digital display shows the number of pulses counted so 
far, and is updated approximately once per second—however, it can 
receive and count multiple pulses within a given second. The counter can 
count to just under 4,503,600,000,000,000 or 142,710 years worth of pulses 
at one pulse per second. When the Reset expression transitions from off to 
on, the counter resets to zero.

  

Both Count and Reset are logical expressions.

Counter Data Members

Comments You should not use Counters to count external pulse signals that cycle 
more often than about once per second. For higher counting speeds, use the 
accumulator capabilities built into your PLC.

Related Objects Accumulator, Integral

Table 2-6.  Counter Data Members

Data Member Type Read Write Description

(implicit) numeric yes no numeric total of pulse count
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DataTable
DataTables are used in the following applications:

• Multiplexing various data sources into a single display template.

• Importing or exporting large quantities of data to other applications 
using DDE. (Unlike the DdeTable, the DataTable provides 
bidirectional DDE communications. See DdeTable.)

• Networking multiple LookoutDirect nodes (see Chapter 5, 
Networking, in the LookoutDirect Developer’s Manual).

A DataTable contains a matrix of rows and columns, much like a 
spreadsheet. Each column is represented by a letter (A – IV). Each row 
is represented by a number (1 – 1,000). Letter-number combinations 
represent intersections of rows and columns. Such intersections are called 
cells. Any given cell contains a value. A cell value can be numeric, logical, 
or textual.

Note DataTables are advanced tools that require a mastery of LookoutDirect object 
databases. Make sure you understand editing, connecting to, and using object databases 
and aliases before creating a DataTable object. See Chapter 4, Using LookoutDirect, and 
Chapter 5, Developer Tour, in the Getting Started with LookoutDirect manual for more 
information on object databases.

The following dialog box appears when you create a DataTable:
  

Specify DDE parameters if you want to use the DataTable to exchange 
large quantities of data from an external source (such as Excel) 
continuously, with both LookoutDirect and the other program running. 
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See Chapter 6, Dynamic Data Exchange, of the LookoutDirect 
Developer’s Manual for more information on DDE connections to other 
programs.

Specify Local if you are using the DataTable to import or export data from 
LookoutDirect into or out of a static file. Also specify Local if you are 
using the DataTable to multiplex various signals into a single display or 
graphic template.

To exchange data with another DataTable running in another 
LookoutDirect process, you can use ordinary LookoutDirect connections.

The export and import data members control the transfer of data between 
LookoutDirect and a Microsoft Excel spreadsheet. The spreadsheet 
filename must be entered in the Import/Export section of the Create table 
dialog box.

Note The data table import and export data members only work with Microsoft Excel 
Version 4 at this time. This feature does not work with Excel Version 5 or greater.

Instead of entering a file name in the Import/Export dialog box, you can 
enter a LookoutDirect expression in the Filename field. You can then 
import and export different files using a switch setting, a text entry box, or 
some other expression input. If something goes wrong with the transfer of 
data, including data corruption, LookoutDirect reports an alarm.

Click on the Clear table if import error checkbox to clear the DataTable 
before importing either from a spreadsheet or an ODBC database. This only 
affects what happens if there is an error during the import. If there are no 
errors during the import, the imported data always replaces the old data in 
the table. However, if the checkbox is selected, the DataTable is always 
cleared before starting an import, so that, if an error occurs, the DataTable 
is left empty. If the checkbox is not checked and an error occurs, the old 
data is left in the table.
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The Connect String= field specifies the DataSource Name (DSN) as well 
as any other parameters needed by the ODBC driver to make the 
connection to your chosen data source.

The SQL command= field is where you enter the SQL string you want to 
pass to the ODBC driver.

Use the Clear table if import error checkbox to clear the DataTable 
before importing either from an ODBC database or a spreadsheet. This only 
affects what happens if there is an error during the import. If there are no 
errors during the import, the imported data always replaces the old data in 
the table. However, if the checkbox is selected, the DataTable is always 
cleared before starting an import, so that, if an error occurs, the DataTables 
left empty. If the checkbox is not checked and an error occurs, the old data 
is left in the table.

Multiplexing Displays and Graphics 
You can use DataTables to multiplex signals into a single control panel, 
used as a template. For instance, assume you have nine identical pump 
stations. At each site you have a single PLC monitoring the pressure, flow 
rate, and status of two pumps. You are also controlling an analog output 
with an operator setpoint from LookoutDirect. Instead of developing nine 
identical control panels in LookoutDirect, you can build just one panel and 
multiplex the signals from the nine sites into a single set of graphics.

The following figure is a graphical representation of the connections for a 
possible DataTable.
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Note At this time there is no actual view in LookoutDirect for you to see this table. It is 
a representation, not a screen capture of a LookoutDirect dialog box or display element.

Each row of the table is connected to the site name, the data you want to 
keep track of from the PLC at that site, and a place for the operator setpoint 
data for that site.

Notice the names of the nine PLCs (PLC1, PLC2…). Each value has an alias 
(press, flow, pmp1, pmp2). Each cell represents a connection made from 
that PLC output to the that cell of the DataTable.

The open column D represents the connection of a single Pot object called 
Setpoint to the column—not to individual cells. This way LookoutDirect 
only changes the value of a cell in column D when that particular row has 
been made active. You connect the individual cells in column D (D1 
through D9) to the correct holding registers (outputs) on the respective 
PLCs. For example, Table1.D1 would be connected to the appropriate 
data member of PLC1 — Table1.D2 to the appropriate data member of 
PLC2, and so on. In other words, when you intend to multiplex signals to a 
panel through a data table connect inputs from a PLC or RTU to individual 
cells. Connect operator setpoints (outputs) to columns. 

S
etpoint Value

C
olum

n
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DataTable Example
To practice using a DataTable, you can create a PLC simulator as shown in 
the following illustration. You can use a separate control panel for each 
PLC output simulator, or place all the objects you make on one panel.

Use two slider pots as your pressure and flow outputs, and two switches as 
the on/off indicators for pumps one and two. You can use the dial gauge at 
the bottom to check the operator input, Setpoint. Instead of connecting 
the cells of your data table to PLC outputs, you connect directly to the 
LookoutDirect objects, named after the outputs for clarity.

You should create at least three sets of PLC input/output simulators. The 
following example refers to the 9 PLCs mentioned in the Multiplexing 
Displays and Graphics section, but you can explore using a data table 
using 2 or 3 simulators.

Connect specific DataTable cells from the D column to the Setpoint 
indicator for each PLC simulator.

Site1Pressure

Site1Flow

pump1_1 (simulates PLC1.pmp1)

pump1_2 (simulates PLC1.pmp2)

Setpoint indicator
(operator input)

(simulates 
PLC1.flow)

(simulates 
 PLC1.press)



Chapter 2 System Objects

© Automationdirect.com 2-23 Object Reference Manual

After you have built your simulators, open a new Control Panel to use as 
your display and create a DataTable. You will create the rest of the display 
in a later step.

When it first appears, the DataTable contains the number 0. This indicates 
the contents of cell A1. You can increase the size of the display window, 
but you cannot show the entire array of data in the table. You can view the 
contents of any cell in column A by clicking on the window when you are 
in run mode. Selecting the contents of that cell activates that row of the 
data table.

Enter text expressions into the cells of column A to act as your table index. 
For example, enter the string "Site 1" as the connection to your 
DataTable A1.txt data member. Connect the outputs of your PLC 
simulators to the cells in the B, C, E, and F columns shown in the following 
figure. You will connect an operator input to the entire column D, and than 
later connect individual cells in the D column to your PLC simulators.

Connecting Signals to DataTables
To connect a value to a particular cell or column within a DataTable, 
use the Object»Edit Connections… command. Select the specific data 
member of the DataTable to be written, and identify the data member of 
the source object.
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Connecting to Cells
The value from Site1Pressure is numeric. To write the value of 
Site1Pressure into cell B1, connect the simulated output to B1—not 
B1.logical or B1.txt. The Edit connection dialog box is shown in the 
following illustration.

After you establish a connection to a cell, the value within the cell changes 
any time the expression changes. Any time the value of Site1Pressure 
changes, the value within cell B1 changes.
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Connecting to Columns
To connect the value of the Setpoint potentiometer to column D, 
select D—not D.logical or D.txt—as shown in the following 
illustration. As with the previous value, you use D because you are using 
a numerical value. There is no number following the D because you are 
connecting to a column, not a cell.

Once a connection to a column is established, the value within the cell at 
the currently selected row changes when the expression changes. So, if you 
activate row 4 and change the value of Setpoint changes, the value within 
cell D4 changes. No other cells are affected until you move the cursor to 
activate another row and the operator adjusts the pot.
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Reading a Cell Value Back to a LookoutDirect Object
When you connect the display panel potentiometer called Setpoint to 
Table1.D, you should configure your pot with the appropriate Remote 
parameter to ensure that it automatically adjusts to track the value in any 
cell (within the specified column) when the cursor moves to a new row.
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The Display Panel
Now that your DataTable (called Table1) is complete, you can return to 
your display panel (where you placed the DataTable object initially) and 
begin to build a single control panel that allows you to multiplex the data 
from your PLCs. A sample panel is shown in the following illustration.

Instead of using expressions that reference the actual values from your 
driver objects to display values, use the column names from Table1. For 
instance, the bar graph and numeric readout for Pressure both represent the 
expression Table1.B. The actual value for Table1.B depends on the 
what row is currently active in the DataTable. In the illustration row 1 is 
active, so all the expressions return the value in their respective columns at 
row 4. The callouts in the picture indicate how the control panel was 
developed. All are LookoutDirect expressions except the Pot and the 
DataTable, which are displayable objects.

Table1.B

Table1.B

Table1.C

Table1 display

Table1.E.logical

Table1.F.logical

(no connection
   necessary)

Potentiometer connected to Table1.D
(Column D)
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Operating Your Multiplexed Panel
The plate in bottom right corner of the control panel is the DataTable object 
(Table1). To view a different site with the control panel (that is, to activate 
a different row, thereby selecting a different PLC), click on Table1 and the 
following dialog box should appear.

By selecting a site, you connect your control panel to the PLC at that site. 
This is referred to as moving the cursor to that row.

DataTable Cursors
The cursor is a DataTable pointer that you can move from row to row to 
activate the values in the cells of that row. There are several methods for 
controlling the location of the cursor:

• Connect a numeric expression to the cursor data member. A typical 
example would be to connect a potentiometer (minimum = 1, 
maximum = the number of rows in table, resolution = 1) to the cursor.

• Connect logical expressions to appropriate row numbers. A typical 
example would be to create a pushbutton for every row and then 
connect them to their respective row numbers.

This list box gets the row
names from Column A
in the Data Table
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• Use the display (list box) built into the DataTable object. A typical 
example was described previously where you connected text values to 
cells in column A and then displayed the table as a plate.

The following example provides a graphical representation of a DataTable 
(called Table1) showing typical values within its many cells. You can 
create a multiplex effect in LookoutDirect by referencing column names 
and then selecting the row with the information you want to use. If you 
reference column names (instead of individual cells), the DataTable outputs 
only the values within the currently selected row. If you reference 
individual cells, the DataTable outputs the current value within the 
cell—no matter where the cursor is.

The value of cell B2 is currently 77.9. Therefore, the Table1.B data 
member is also 77.9. If you move the cursor to row 9, the value of 
Table1.B changes to 59.9, as shown.

  

Outputs = Site2 77.9 460 78  0  1

Outputs = Site9 59.9 550 62  0  1
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Using Multiple Cursors
The previous description assumes you are using just one cursor. But a 
DataTable can have up to 20 cursors. Multiple cursors allow you to select 
multiple rows at the same time. When using multiple cursors, you also 
use multiple names for each column. For a given column, each name is 
associated with a given cursor. If you are using two cursors in the previous 
example (cursor and cursor.2), you can reference the column name of 
a given column as follows:

Earlier, when you were using just one cursor, you connected the value of a 
potentiometer called Setpoint to column D. Subsequently the value of 
Setpoint was written to the cell at the row selected by the cursor. But 
when there are multiple cursors, you have to select which cursor you are 
writing to. Thus, depending on how you want your table to work, you might 
connect the potentiometer to both Table1.D and Table1.D.2.

DataTable Data Members
 

Table 2-7.  Column Names

A B C D E F

cursor A.txt B C D E.logical F.logical

cursor.2 A.txt.2 B.2 C.2 D.2 E.logical.2 F.logical.2

Table 2-8.  DataTable Data Members

Data Members Type Read Write Description

executeSQL logical no yes Imports data from an ODBC database 
into the DataTable when value goes 
high, using the connect string and 
SQL command you enter in the 
Create/modify DataTable dialog box.

(implicit) DdeTable no no Not displayable in LookoutDirect, 
but it can be referenced by a DDE link 
from another application.
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1.1–1000.20 logical no yes Specifies row (1, 2, 3, …1000) or 
specifies row.cursor (for example, 
24.2 is the selector for row 24, 
cursor 2). Upon transition from false 
to true, the specified cursor moves to 
specified row.

A.1–IV.20 numeric yes yes Specifies column names (for 
example, A, B, C…IV) or specifies 
column names and associated cursor 
numbers (such as, A.1, B.1, A.2, B.2, 
and so on.)

Read—returns a numeric value from 
the cell specified by the column and 
currently selected row of the 
indicated cursor.

Write—writes a numeric value into 
the cell specified by the column and 
currently selected row of the 
indicated cursor.

A.logical.1 – 
IV.logical.20

logical yes yes Specifies column names 
(for example, A.logical, B.logical, 
C.logical, …IV.logical) or specifies 
column names and associated cursor 
numbers (such as, A.logical.1, 
B.logical.1, A.logical.2, B.logical.2, 
and so on.)

Read—returns a logical value from 
the cell specified by the column and 
currently selected row of the 
indicated cursor.

Write—writes a logical value into the 
cell specified by the column and 
currently selected row of the 
indicated cursor.

Table 2-8.  DataTable Data Members (Continued)

Data Members Type Read Write Description
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A.txt.1 – IV.txt.20 text yes yes Specifies column names (for 
example, A.txt, B. txt, C. txt, …IV. 
txt) or specifies column names and 
associated cursor numbers (such as, 
A. txt.1, B. txt.1, A. txt.2, B. txt.2, and 
so on.)

Read—returns a text value from the 
cell specified by the column and 
currently selected row of the 
indicated cursor.

Write—writes a text value into the 
cell specified by the column and 
currently selected row of the 
indicated cursor.

A1 – IV16384 numeric yes yes Specified cell interpreted as numeric 
value

A1.logical 
–IV16384.logical

logical yes yes Specified cell interpreted as logical 
value

A1.txt –IV16384.txt text yes yes Specified cell interpreted as text value

Cursor.1 – Cursor.20 numeric yes yes Specifies the currently selected row 
of the indicated cursor.

enable logical yes yes If TRUE (the default), enables DDE. 
If FALSE, disables DDE. The default 
value is on. The input is ignored for 
non-DDE TextEntry objects.

export logical no yes When this input transitions from false 
to true, the LookoutDirect data table 
is exported to the designated 
spreadsheet file.

import logical no yes When this input transitions from false 
to true, the LookoutDirect data table 
imports data from the designated 
spreadsheet.

Table 2-8.  DataTable Data Members (Continued)

Data Members Type Read Write Description
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Related Objects DdeTable, DdeLink

Modified logical yes no Pulses TRUE when any cell value in 
the DataTable changes.

Update logical yes no Pulses each time the cursor changes 
rows. Often used to “call up” a control 
panel.

Table 2-8.  DataTable Data Members (Continued)

Data Members Type Read Write Description
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DdeLink
DdeLink creates a unidirectional Dynamic Data Exchange (DDE) link to 
another application. The other application could be running on the same 
computer or on another computer over a network. DdeLink objects provide 
an easy way to import remote values into LookoutDirect. See Chapter 5, 
Dynamic Data Exchange, in the LookoutDirect Developer’s Manual for 
more information on DDE. For each DdeLink object you define, 
LookoutDirect creates a separate link to the other application. If you need 
to import large quantities of data, you should use the DdeTable or 
DataTable object. See DdeTable and DataTable for more information.

DdeLinks on Same Computer
If you are importing values from another application running on the same 
computer, your DDE parameters will look similar to the ones in the 
following illustration.

  

Service specifies the application name, Topic specifies the file, and Item 
points to the individual value (r1c1 refers to the cell at row1, column1. 
Unfortunately, Excel does not support the more convenient A1 cell 
references with DDE).

DdeLinks to Remote Computer
If you are importing values from another application running on a remote 
computer, your DDE parameters will look similar to the ones in the 
following illustration.
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Notice the differences in the Service, Topic, and Item parameters. 
The backslashes (\\) and dollar signs ($) are standard requirements for 
making network connections in Microsoft Windows. ComputerName 
specifies the network name of the computer you are connecting to. If you 
are connecting to a value in another LookoutDirect application, 
ProcessFile is the LookoutDirect file name running on the 
remote computer, and Name refers to the name you are linking to.

DdeLink Data Members

Related Objects DdeTable, DataTable

Table 2-9.  DdeLink Data Members

Data Members Type Read Write Description

(implicit) numeric yes no DDE link interpreted as numeric 
value.

enable logical yes yes If TRUE (the default), enables DDE. 
If FALSE, disables DDE. This input 
is ignored for non-DDE TextEntry 
objects.

hot logical yes no Status of DDE link.

logical logical yes no DDE link interpreted as logical value.

txt text yes no DDE link interpreted as text value.
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DdeTable
DdeTable creates a unidirectional Dynamic Data Exchange (DDE) link to 
another application. The other application could be running on the same 
computer or on another computer over a network. See Chapter 5, Dynamic 
Data Exchange, in the LookoutDirect Developer’s Manual for more 
information on DDE. You can use DdeTable to import large quantities of 
data from other applications. The table format is much more efficient at 
transferring data than the Link format because a table can contain hundreds 
or even thousands of data points that all share a single link. On the other 
hand, the link format can only transfer a single value per link—and every 
link requires a certain amount of CPU overhead. If you are only importing 
a relatively small amount of data, you may find the DdeLink technique 
easier to implement.

DdeTable on Same Computer
If you are importing values from another application running on the same 
computer, your DDE parameters will look similar to the ones in the 
following figure.

  

Service specifies the application name, Topic typically specifies the file, 
and Item specifies the particular data item name.

The following example shows an Excel spreadsheet with the highlighted 
range named Data.
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You can now display any value in the range Data with this LookoutDirect 
DdeTable object.

Select Insert»Expression... and then choose the DdeTable data member 
corresponding to the Excel spreadsheet cell containing the value you want 
to display. Make sure that the type of data member you select matches the 
type data in the spreadsheet cell.
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Notice the reference for the displayed item in the LookoutDirect status bar.
  

DdeTable to Remote Computer
Using the DdeTable object over a network is somewhat different from the 
previous example.

Notice the differences in the Service, Topic, and Item parameters. 
The backslashes (\\) and dollar signs ($) are standard requirements for 
making network connections in Windows. ComputerName specifies the 
network name of the computer you are connecting to. If you are connecting 
to a DdeTable or DataTable in another LookoutDirect application, 
ProcessFile is the LookoutDirect file name running on the remote 
computer, and LocalTable1 refers to the DdeTable or DataTable object 
you are linking to.
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DDETable Data Members

Related Objects DataTable, DdeLink

Table 2-10.  DdeTable Data Members

Data Members Type Read Write Description

(implicit) numeric yes no Cell A1 interpreted as a numeric 
value

A1 – IV16384 numeric yes no Specified cell interpreted as a 
numeric value

A1.logical – 
IV16384.logical

logical yes no Specified cell interpreted as a logical 
value

A1.txt – IV16384.txt text yes no Specified cell interpreted as a text 
value

enable logical yes yes If TRUE (the default), enables DDE. 
If FALSE, disables DDE. This input 
is ignored for non-DDE TextEntry 
objects.

hot logical yes no Status of DDE link
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DelayOff
DelayOff is an adjustable delay timer. When On/off signal transitions 
to off, the Timer delay begins to count down. At the end of the delay 
countdown, the output signal turns off. On/off signal must remain off 
during the time delay period for the output signal to turn off. The output 
immediately turns on when the On/off signal turns on.

Timer delay can range from 0.0 seconds to several years, and the effective 
resolution is 0.1 seconds over the entire range. The timer display digitally 
shows the time delay remaining, and is updated approximately once per 
second. If the On/off signal is high, the timer display shows on. If the 
Timer delay period has expired, the display shows off.

  

The On/off signal is a logical expression while Timer delay is a numeric 
expression. Normally, this is a simple time constant such as 0:20—twenty 
seconds. See Numeric Data Members in Chapter 2, Introduction, of the 
Getting Started with LookoutDirect manual for information on entering 
time constants.
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DelayOff Data Members

Comments The DelayOff timer can prevent a pump from short-cycling.

Related Objects DelayOn, Interval, OneShot, Pot, TextEntry

Table 2-11.  DelayOff Data Members

Data Member Type Read Write Description

(implicit) logical yes no Logical timer value
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DelayOn
DelayOn is an adjustable delay timer. When On/off signal transitions 
to on, the Timer delay begins to count down. At the end of the delay 
countdown, the output signal turns on. On/off signal must remain on 
during the time delay period for the output signal to turn on. The output 
immediately turns off when the On/off signal turns off.

Timer delay can range from 0.0 seconds to several years, and the effective 
resolution is 0.1 seconds over the entire range. The timer display digitally 
shows the time delay remaining and is updated approximately once per 
second. The timer display shows off when the On/off signal is low. If the 
Timer delay period has expired, the display shows on.

  

The On/off signal is a logical expression while Timer delay is a numeric 
expression. Normally, this is a simple time constant such as 0:20—twenty 
seconds. See Numeric Data Members in Chapter 2, Introduction, of the 
Getting Started with LookoutDirect manual for information on entering 
time constants.
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DelayOn Data Members

Comments The DelayOn timer can be used to prevent pumps from cycling too often, 
to allow one operation to complete before another begins, or to require a condition to 
exist for a period of time before an alarm is activated.

Related Objects DelayOff, Interval, OneShot, Pot, Text Entry

Table 2-12.  DelayOn Data Members

Data Member Type Read Write Description

(implicit) logical yes no Logical timer value
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Derivative
Derivative can also be called a rate of change object—it calculates the rate 
of change of the incoming numeric input signal. You can use this class to 
calculate the rate at which a tank is filling or draining, or to convert a 
changing totalized flow value into a flow rate. The output units are in Input 
Units/Time Unit.

  

The previous example calculates the rate of change in the water level of a 
tank. LookoutDirect polls the RTU connected to the tank level transmitter 
every 5 minutes, so this example uses the RTU update data member as the 
Update pulse for the Derivative object. Tanklevel is in feet and Time unit is 
1 minute, so the output result is in feet per minute.

Input is the numeric expression you are monitoring for rate of change.

Update can be a logical expression or numeric constant. If you specify 
Update as a numeric constant, it creates an internal pulse timer with a pulse 
period of the specified time and a pulse duration of zero. See Numeric Data 
Members in Chapter 2, Introduction, of the Getting Started with 
LookoutDirect manual for information on entering time constants. If you 
specify Update as a logical variable, the variable should pulse at the 
frequency you want to use.

The Update expression triggers the calculation of a new rate-of-change 
based on the Input value at the prior Update, and the current Input value. 
The current Input value is then stored as the prior Input value for the next 
calculation. The Update period should be greater than the refresh rate of 
the incoming signal; or if the Input is generated directly by external I/O, 
the update data member generated by the PLC object should be used. If 
the Update period is less than the Input refresh rate, the rate of change 
calculation fluctuates erratically between zero and a high value.

Time unit is a numeric expression used as the basis for unit time on the 
Input signal. For instance, if the rate of change should be in feet per minute, 
the Input signal would be feet, and Time unit would be one minute (entered 
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as 1:00). Typically the Time unit is one second (0:01), one minute (1:00), 
one hour (1:00:00), or one day (1:00:00:00). However, you can specify any 
unit, such as 5:23 (a rate of change in Input units per five minutes and 
23 seconds).

Derivative Data Members

Comments Derivative performs the inverse function of Integral—you can 
theoretically run a signal through an Integral object and then a Derivative object 
(or vice versa) and you would end up with the original signal. (Discretization of the 
time calculations by the computer may cause the final and original signals to differ 
somewhat).

It is important to consider the resolution of the process variable measured 
by the PLC when determining the Update period for this object. For 
instance, if a pressure transmitter connected to a PLC only has a resolution 
of 0.5 psi and you want to measure rates down to 1 psi/minute, the Update 
pulse must be greater than 30 seconds even if the PLC is polled once per 
second (i.e., 0.5 psi/1 psi/min. = 30 sec.). For this application, the Update 
pulse should probably be about two minutes.

Related Objects Integral

Table 2-13.  Derivative Data Members

Data Member Type Read Write Description

(implicit) numeric yes no Rate of change
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DialGauge
The DialGauge object class displays a numeric signal as a sweeping needle 
on an analog gauge or dial.

  

Signal is a numeric expression.

Starting angle indicates the position of the needle when the Signal is at its 
Minimum value. As shown here, you specify the starting needle position 
by counting the degrees clockwise from vertical.

Rotational sweep specifies the number of degrees clockwise that the 
needle will rotate as the Signal approaches the Maximum value. As shown 
in the diagram here, you count the Rotational sweep in degrees clockwise 
from the Starting angle.
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Angle
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After you specify the DialGauge definition parameters, LookoutDirect 
presents a display parameters dialog box, as shown here. You use this 
dialog box to specify needle color, thickness, and length.

  

Needle thickness defines how wide your needle will be. Thickness can 
range from one pixel (hairline) to 10 pixels wide.

Needle length specifies the length of the needle as a percent of the radius. 
At 30 percent, for example, only the outer tip of the needle is visible—you 
cannot see the part of the needle closest to the origin. At 100 percent, the 
needle extends the full radius of the circle.
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DialGauge Data Members

Comments The DialGauge object class only displays a needle. You may wish to 
enhance it with a corresponding scale or dial face as shown. You can create a scale or 
dial face by importing one from a graphics package. See Creating Custom Graphics in 
Chapter 2, Graphics, in the LookoutDirect Developer’s Manual for more information.

Note If you choose to import a scale or dial face from an external package, you should 
use a bitmap instead of a metafile.This makes the display refresh cleaner when the needle 
changes position.

Related Objects (expression), Gauge

Table 2-14.  DialGauge Data Members

Data Members Type Read Write Description

(implicit) numeric yes no Current value of signal parameter

30%
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ElapsedTime

ElapsedTime is an elapsed time meter or “hour meter” that totals the 
amount of time the Enable expression is on. If Enable is the logical 
constant ON, the meter reflects the time since the process was started. If a 
Reset expression is specified, the meter resets to zero the moment Reset 
transitions from off to on. The display always shows the elapsed time, and 
is updated approximately once per second.

  

ElapsedTime Data Members
 

Comments ElapsedTime meters are used primarily to record the amount of time that 
individual pieces of equipment have been running. It is also straightforward to set up 
an alarm that sounds when a particular device has been operating for a certain time and 
needs routine servicing. The plant operator could then perform the service and reset 
the ElapsedTime meter with a pushbutton.

ElapsedTime can also record the amount of time a particular device 
is operated each day and you can record the resulting time to a daily 
Spreadsheet which you can then use to automatically reset the meter 
after the data is permanently recorded.

Table 2-15.  ElapsedTime Data Members

Data Member Type Read Write Description

(implicit) numeric yes no Total elapsed time—updated once per 
second, while meter is running


