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Chapter 11 

Programs and the Visual Programmer 

Once you have created your HCA design with devices and groups, schedules, and schedule entries, 

you may want to take the next step and create programs to help control your home.  The Home 

Control Assistant makes it easy for you to create programs by using two tools that work together: 

the New Program Wizard, and the Visual Programmer.   

HCA programs are very capable.  They provide a method of constructing simple sequenced 

programs:  do this, do this, do that, done.  The New Program Wizard makes it easy to begin a 

program, and the Visual Programmer provides a user interface that eliminates the need for a 

programming language with all its inherent difficulties.  HCA also provides the ability to introduce 

conditionals into programs, thus allowing more complex programs to be created. 

This chapter focuses on creating programs, the next chapter focuses on the Program Debugger. 

Sections in this chapter are: 

¶ Terminology 

¶ Using the New Program Wizard 

¶ Opening the Visual Programmer  

¶ Areas of the Visual Programmer  

- Tool palette 

- Element list 

- Control buttons 

- Snippet Wizard 

¶ Working with the programming canvas 

-  About connecting elements 

¶ Triggers 

- X10 Reception triggers 

- Insteon triggers 

- UPB triggers 

- Generic triggers 

- Magic Module triggers 

- Wireless triggers 

- Global Cache Sensor Triggers 

- Weather triggers 

- Variable change triggers 

- Expression triggers 

- Special condition triggers 

- How are triggers evaluated 

¶ Setting properties for program elements  

- Elements 

¶ Constructing programs 

- Test 
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- Repeat 

- The Validate button 

¶ Troubleshooting, or Getting programs to do what you want them to do 

¶ Program properties Advanced tabðExamples 

Terminology 

Although the Visual Programmer was designed to be usable for non-programmers and does not use 

a lot of esoteric symbols and punctuation, there are still some terms used that you may want to 

become familiar with before you start using the Visual Programmer. 

StartðWhen a program is started it begins running.  Programs can be started in several ways.  

The first is from the HCA display by using the popup menu from right clicking either a 

program icon in the display pane or the programôs name in the design pane.  Programs can be 

also started when a trigger for it is received. 

RunðBetween the time a program is started and the time it finishes, it is said to be running. 

ExecuteðWhile a program is running, each element is executed, that is, whatever the element is 

supposed to do, is done.  If it is an element that turns on a light, when it is executed the light 

comes on. 

ElementðEach action that the program executes (does) is an element. 

 You draw programs by placing elements in the programming canvas, and link them together 

by drawing connecting lines.  The program begins with the ñStart Hereò element and flows 

from element to element following the connecting lines in the direction of the arrows. 

TestðA test is an element that allows the program to examine a condition and execute different 

elements based upon the outcome of that test. 

TriggerðA condition that when it occurs starts a program running.  This could be the receipt of a 

Insteon message, a UPB message, a weather condition, the change in value of a variable, etc 

RepeatðAn element that allows one or more elements to be executed (done) a number of times. 

VariableðA Variable can hold values ï numbers, strings, dates and times, or simple yes or no.   

 A program can use variable like pieces of note paper.  Each variable has a name and a value, 

such as Yes or No. 

 In the way that you might make notes to yourself while doing a complex task, programs can 

use variables to record things.  A program can set a variable to a value and that value remains 

as long as HCA is running.  For example, one program can set a variable to Yes while it runs.  

Much later another program can test the value of that variable to see if itôs Yes or No.   

Now that you know the terminology, letôs look at HCA programs, what you can do with the Visual 

Programmer, and how you do it. 

Using the New Program Wizard 

In the Home Control Assistant, you begin a new HCA program using the New Program Wizard.  

However, while the wizard creates the program, it doesnôt create what the program does.  To create 

the program, after completing the wizard, you use the Visual Programmer.  

The first step in creating a new program begins with the New Program Wizard. 
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In the Design ribbon category, click Program in the New panel. This opens the New Program 

Wizard.  This wizard is very similar to the New Device and New Group wizards.  The wizard 

prompts you through a series of steps as it collects the program name, notes, icon, etc.  You 

can click Back any time to check or change a previous step. 

 

 Go through the steps as the wizard prompts you.  You will fill in several types of information.  

Click Next to go each successive step. 

1. Type in a name and type in or select an existing room or folder name.  Each program in the 

folder must have a unique name 

2. Add notes if you like.  Like devices and groups these notes can appear in a popup window 

when you move the mouse over a program icon. 

3. Choose the icon you want to represent this program. 

4. You may go back and check any steps now, or click Finish to complete the definition of the 

program.  

At this point, you need to switch to the Visual Programmer, and complete your program using it. 

 

Opening the Visual Programmer  

The Visual Programmer is a tab on the properties dialog box for your program.   

1. In the design pane or in the display pane select the program that you just created.   

2. Right click and select Properties from the popup menu. 

3. On the properties dialog box for your program (it will have the name of the program in the 

title bar), click the Visual Programmer tab. 
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There is one very important thing to note about this dialog.  Look in the lower right-hand corner.  

Note the standard Windows mark for a dialog that can be expanded.  To make the dialog bigger, 

left click on that mark and drag the mouse to expand the dialog.  Doing this makes it much simpler 

to see large programs. 

Areas of the Visual Programmer  

The Visual Programmer tab contains several areas.   

¶ The large area marked in a grid pattern is the programming canvas.  This displays the 

programs that you create.   

¶ At the upper right is a Toolbox, which provides several actions that you can take with the 

Visual Programmer.   

¶ Directly below the toolbox is a button used to check the program to make sure it is all defined 

correctly. 

¶ Below the validate button is a palette showing all the different elements that you can use to 

construct your program. 

This section discusses each of these areas, except the programming canvas, which has its own 

section, following.  

Toolbox 

The toolbox contains buttons for several operations that you might use when creating your 

programs.  These operations are listed below (going from left to right, and top to bottom). 

Cutðremoves the current selection from the programming canvas and places it on the clipboard. 

Copyðduplicates the current selection and places it on the clipboard. 
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PasteðInserts the clipboard contents onto the programming canvas. 

UndoðReverses your last change. 

Zoom inðMakes program elements in the canvas appear larger. 

Zoom outðMakes program elements in the canvas appear smaller. 

FindðFind a program element based upon selected criterion 

Find NextðFind next element that matches the find criterion 

Connect program elementsðEnters a mode to connect elements. 

Snippet Wizard ï A wizard the can create useful sequences of elements that can be pasted into 

your program. 

Label elementsðPlace text next to each element that shows what it does. 

Show variable usageðDisplays a list of variables used in this program 

The first eight of these tools are for activities that should be familiar to Windows users.  The other 

operations ï connect, snippet wizard, label, and variable usage are described below. 

Element Palette 

Below the toolbox is a palette containing all the different elements that you can use to construct the 

program.     

What you see in the list may be different than the screen images presented here.  As described in 

the HCA Options chapter you can configure which elements show in this list and in what order they 

appear. 

There are two ways to view the Element Palette.  The first method - shown in the screen image 

above ï shows only icons for the elements.  If you check the Show Descriptions checkbox below 

the Element Palette, the elements are show with descriptions. 

If you donôt use ñShow descriptionsò you can hover the mouse over an element in the palette and 

an info tip names the element. 
 

 

The Element Palette contains many different elements.  These are the common elements: 
 

Element Name What it does 

Start Here This is the element that starts a program running.  

Each program has only one Start Here element. 

Add to log Add a message to the log. 

Auto Off Configure auto off settings for a device 

Camera Execute an operation on a camera device 

Change icon Change the icon for this program seen on displays 

Change schedule Make a different schedule the current schedule. 

Compute Assign values to variables 

Compute Test Test a variable value 

Day Night Program selected keypads and switches for LED 

illumination level 

Insteon Read Insteon devices linking tables 

Delay Delay for a while.  The time to delay is given in 
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hh:mm:ss. 

Dim Control a device or group to Dim. 

Email /SMS Send email or SMS message 

Exit Close, stop, or end the program. 

Get Status Poll one or more devices that support status requests 

HTTP Perform a HTTP network operation 

Hue Perform an option with a HUE device 

Make variable No Make the value of a variable be ñNo.ò 

Make variable Yes Make the value of a variable be ñYes.ò 

Multi  Control multiple devices in one element 

Not variable Reverse a variable.  If its current value is Yes, make 

it No.  If its current value is No, make it Yes. 

Off Control a device, group, or room to Off.  Start a 

program with an Off  command. 

On Control a device, group, or room to On.  Start a 

program with an On command. 

Ping Send a message to a network device to see if it 

replies or not 

Play sound Play a sound file through the computerôs sound 

system. 

Port I/O Send or received with a serial or IP interface 

Read Data Read data from an external file 

Repeat Repeat a sequence of elements a specified number 

of times. 

Request Input Display a dialog to request user input 

Resume Remove the suspend condition from a device, 

program, or group. 

Run Start a Windows program 

Scene Send a command to activate or deactivate a scene 

Script Execute a text based script 

Set Mode Change Home Mode 

Show Display Change the display pane to show a named display 

Show message Show a message in the display pane for a few 

seconds or in its own window. 

Speak Uses a Text to Speech engine installed on your 

computer to say a phrase 

Start program Start another program and continue on with the 

current program when that program finishes. 

Status export Perform a status export 

Stop program Stops a running program 

Suspend Suspend a device, program, or group 

Test Test a condition, and execute different elements 

based upon the outcome of that test. 

Update Tile Update a tile in a tiled display 
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Variable Set Set a variable to a value 

Variable Test Test the value of a variable 

Wait Until Wait until a time in the future.  Time given as 

hh:mm or as sunset or sunrise. 

Element Connect Provides a way to join two elements without 

drawing a line between them. 

 

These elements are for specific hardware that you may or may not have. 
 

Element Name What it does 

Send IR Sends a sequence of IR commands 

Send X10 Sends X10 commands 

Send ZWave Sends ZWave commands 

Thermostat Controls a thermostat device 

Thermostat test Tests data retrieved from a thermostat 

UPB Link Send a UPB Link command 

UPB Blink Causes a UPB device to blink at a specified rate by 

sending the Blink command to the device 

Weather Test Tests data retrieved from a weather provider 

X10 All lights on Send an X10 All Lights On command to a house 

code. 

X10 All lights off Send an X10 All Lights Off command to a house 

code. 

X10 All units off Send an X10 All Units On command to a house 

code. 

There are other elements besides those shown above for specific hardware that has been designated 

Legacy Hardware.  To see these elements, select HCA ï Properties from the menu and look on the 

Legacy tab. 

Hint : It is suggested that you use the Visual Programmer tab of HCA Properties to configure the 

list of elements you see in the Element Palette.  It makes no sense to show elements for 

hardware you donôt have or elements you plan never to use. 

 

Validate button 

Also, in this area of the dialog is the Validate button. This performs several checks on your 

program making sure that all element properties have been set and all elements are connected 

correctly. 

 

Working with the programming canvas 

Before discussing the details of the programming elements, letôs look at ways you can use the 

programming canvas to add, delete, select, and set the properties of elements.  You can use the 

programming canvas for any of the following functions: 
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¶ To select an element or more than one element 

¶ To add a new element or delete an element 

¶ To move an element 

¶ To change the properties of an element 

¶ To cut or copy an element to the clipboard 

¶ To paste an element from the clipboard 

¶ To connect two elements together 

¶ See what an element does 

¶ Add a note or comment about an element 

Following are procedures for accomplishing each of these tasks. 

To select an element: 

1. Place the mouse over the element and click.   

You can use the same method to select the arrow lines connecting elements. 

To select more than one element: 

1. Place the mouse over the first element and click.   

2. Hold down the Ctrl key and move the mouse over another element and click.   

Or 

1. Left mouse button down someplace on the canvas ï not on an element - and drag.  Let up the 

mouse button to complete the rectangle.  This creates a selection rectangle.  Any element fully 

contained in the rectangle will be selected.  

You can use either of these methods to select as many elements as you need. 

To add a new element: 

1. From the element list, select the element you want to add to the canvas and drag in on to the 

canvas and drop it where you want. 

When you add a new element, the properties dialog for that element type automatically displays. 

To delete an element: 

1. Select an element or several elements ï using either of the methods described above - and 

press the Delete key on the keyboard or right click and select Delete from the popup menu. 

Whatever you have selected is deleted.  You can also delete connecting lines in this way by 

selecting them and pressing Delete. 

To move an element: 

1. Select the element or elements to be moved.   

2. Click on one of the selected elements and drag the element(s) to the new location.  

Whatever you have selected: element, elements, or connecting lines, are moved.  Connecting 

lines attached to the moved element(s) are stretched to maintain the connections. 

To change the properties of an element: 

1. Right click on the element and select Properties from the popup menu.  

Or 

1. Double click on the element.  

The popup menu shows the properties choice only if the element has properties.   
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To cut or copy an element to the clipboard: 

1. Select the element(s) 

2. Use the tools palette Cut/Copy buttons. 

or  

1. Right click on one of the elements in the selection and choose Cut/Copy from the popup 

menu. 

Hint :  The operations to delete, move, cut, and copy all work whether you have one or several 

elements selected.  The action that you choose happens to each element you have selected.  

To paste an element from the clipboard:  

1. Click the paste button from the tools palette.   The element is pasted into the canvas on the 

first unused row - starting from the top and moving down. 

or 

2.  Right click when over a blank cell on the programming canvas and select paste from the 

popup menu.  This will paste the clipboard contents at the location. 

If you have more than one element on the clipboard (that is, you selected multiple elements and 

then cut or copied), all the elements are pasted into the canvas.  Any connecting lines between 

elements that were present when they were placed on the clipboard are retained when pasted. 

 

To connect elements together: 

There are two methods of connecting elements.   

Method 1:  

This method for connecting elements requires a steady hand with the mouse but is worth learning 

since it can be quick once you get used to it.   

1. Select the From element.  

2. Carefully move the mouse pointer to the edge of the element.  If you get the pointer in just the 

right place, it changes to the small circle with a dot.   

3. Left click and drag a connecting line to the To element.  Release the mouse when over the 

target element. 

Method 2:  

This method is useful for hooking up a whole series of elements. 

1. Click the line tool in the toolbox and the cursor changes to the "circle with dot".  

2. Now click on an element (let's call it A) you want as the source for the line.  Just click.  Don't 

click and drag! 

3. Now click on the element you want to have the line end in (let's call this B).  The line is added 

from A to B.  Note that the cursor is still the "circle with dot".  

4.  Now click on another element (called C). A new line is created from the B to C. 

5. And you can keep going, connecting C to D, D to E, etc. 

6. To end, just click anywhere not on an element.   

Itôs important to remember to click someplace on the canvas to end this style of connect.  Until you 

do, you will not be able to, for example, press the Validate button, OK, button, change to another 

tab, etc. 
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Hint : There is another way to connect two elements without a direct line between them.  Refer to 

the About Connecting Elements section. 

See what an element does: 

Once you have added an element to the canvas and set its properties, you can quickly see what it 

does. 

1. Move the mouse pointer over the element.   

At the lower left corner of the display, directly below the programming canvas, you will see a 

description of what the element does when executed.  If you have not yet set the properties for 

the element, the description reads Element not ready. 

Or 

1. Press the Label Elements tool in the tools palette.  This places text next to each element that 

shows in a very brief form what the element does. 

Hint: It is a good idea to leave some space between elements so the label text doesnôt overlap 

other elements. 

Add a note or comment about a program element: 

Use the right mouse button when positioned over an element and select Comment from the popup 

menu.  Enter any notes you have about this element into the dialog box that appears.  If an element 

has any notes, these display in a popup window when the mouse is moved over the element. 

About connecting elements 

You control the sequence in which your program executes its elements by connecting the elements.  

The program begins running with the Start Here element, and continues from element to element 

by following the connecting lines in the direction of the arrows.  If you have two elements with a 

connecting line between them, the From element is where the line starts, the to element is where it 

ends.  The To element has the connecting line arrowhead pointing at it. 

If you try to draw a connection that the Visual Programmer does not support, the connecting line 

will not appear when you complete the drag. Here are the connections that Visual Programmer 

considers invalid, and that it does not support: 

¶ You canôt connect to the ñStart Hereò element from any element.  It is the beginningðno 

element can be in sequence before it. 

¶ You canôt connect to any other element from an Exit element.  Itôs the endðno element can 

come after it in sequence. 

¶ You canôt have more than one connecting line from any element to another, except for the test 

and repeat elements. 

If you create complex programs you may find that you have lines crossing elements and that can be 

hard to read.  One way to solve this is to use the connector elements.  These act to join two 

elements together without a direct line.  For example: 
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In this example when execution completes the link element then it continues to the make variable 

yes element. 

When you add a connector element you set the connector number from one to nine.  In this way 

you can use connector elements to connect different parts of your program. 

Snippet Wizard 

The snippet wizard is started from the tool palette button, the one to the left of the arrow button.  

What it does is to create sequences of elements and places them on the clipboard.  Once the wizard 

is done, you can paste these into your program where they are needed.    

There are three different snippets that the wizard creates: 

¶ Control lights over time.  A sequence of elements to increase or decrease the illumination 

level of a device or a given time.   

¶ Establish Scene.  This captures the current illumination level of a set of devices you select.  

Elements are created to send commands to set those lights to those same illumination levels. 

¶ Test for start conditions.  Constructs a sequence of test elements to test for all the possible 

triggers for this program 

Depending upon the snippet, the wizard may ask a series of questions or not.  Once complete the 

snippet is on the clipboard.  Select the cell where it should go, right click and select Paste from the 

popup menu. 
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Program Triggers 

Before discussing what programs can do, let's first examine how program can be started.  

Programs, unlike schedule entries, start when something happens in your home and usually not at 

the same time each day.  There are several possible kinds of triggers that start programs.  These 

are: 

¶ Expression  

¶ Variable Value change 

¶ Generic trigger 

¶ Global Cache Sensor reception 

¶ Home mode change 

¶ Insteon reception 

¶ Port reception 

¶ Special condition 

¶ State change 

¶ UPB Action 

¶ UPB Powerline message 

¶ Weather condition 

¶ Wireless Component Message 

¶ X10 reception 

¶ Zwave reception 

 

There may be other trigger types if legacy hardware support is enabled.
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When you open the program properties and select the Triggers tab this page appears: 

 

In the big list at the center of the tab is a list of all the triggers that can start the program.  In this 

dialog you can perform three actions: 

¶ To delete a trigger, press the Delete button on that row. 

¶ To modify an existing trigger, double-click it or press the Edit button on that row. 

¶ To add a new trigger, double-click on an empty row or press the Add Trigger button. 

When adding a new trigger, a dialog opens where the configuration of the trigger is set. Each 

trigger type has configuration appropriate to its type.  The example below shows a UPB Action 

trigger: 
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At the top of the dialog is a dropdown where you can select the type of trigger you want to add.  In 

this example, a UPB Action trigger is being added. 

Each trigger type has different properties and is shown in the next sections. 

Hint : The Snippet Wizard can construct a series of Test elements to see what trigger started the 

program. 
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X10 Reception Trigger 
 

This is the Add Trigger dialog when adding an X10 trigger. 

 

In the Address portion of the dialog is specified the house and unit code.  This can be done in four 

possible ways: 

¶ Select the house and unit code 

¶ Select the house and unit code assigned to a device.  If the device has multiple units, for 

example a multi-button keypad, select which unit of the device to use.  The individual 

units are shown as the name of the device followed by a colon then a number. 

¶ Select the house and unit code assigned to another device. 

¶ Select a group 

The first case is simplest.  All you need do is to pick a house and unit code.   

The next two options have a special behavior.  If the X10 address of the device is changed, then 

this trigger for the program also changes.  

For example, assume you created a trigger and selected the ñUse the address of this deviceò option.  

The device selected was ñKeypad Entry:2ò and ñKeypad Entryò has a X10 address of L7.  This 

would assign to this program a trigger of whose address is L8.  If the keypad was later changed to 

D2, the trigger address automatically changes to D3. 

The last case is a lot like assigning a trigger address using a device.  In the case of selecting a 

group, the address of any of the device members of the group is the address of the trigger.  For 

example, assume you have a group called Lamps.  Also assume that in this group are three devices 

whose addresses are C1, D1, and E9.  If you create a trigger and chose the group address option 

and select group Lamps, then the address part of the trigger are the addresses C1, D1, and E9. If 

you change the address of any of the group members, or add or remove members from the group, 

the addresses for this trigger changes also. 
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In the lower section of this dialog you specify the command that must follow the address to trigger 

the program.  Listed here are all the X10 commands.  You can also choose a specific preset dim 

level or a range of levels that trigger the program.  The final option of the command list is, in 

effect, no command.  If you choose this option the program triggers when the address selected is 

received regardless of what command, if any, follows. 
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Insteon Reception Trigger 

This is the Add Trigger dialog when adding an Insteon trigger. 

 

This type of trigger is used to respond to an Insteon powerline message.   

Insteon power line message triggers are described in the Insteon Appendix. 
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UPB Action Trigger 

This is the New Trigger dialog when adding an UPB Action trigger. 

 

This type of trigger is used to respond to an action taken at a UPB transmitter ï a keypad, input 

module, or switch rocker.   

UPB Action triggers are described in the UPB Appendix. 
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UPB Powerline Message Trigger 

This is the New Trigger dialog when adding a UPB power line message trigger: 

 

This type of trigger is used to respond to any UPB power line message.   

UPB power line message triggers are described in the UPB Appendix. 
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Wireless Component Message Trigger 

This is the New Trigger dialog when adding a Wireless Component trigger: 

 

In conjunction with a Wireless interface, messages from wireless door/window open/close sensors, 

non-X10 motion sensors, and security keypads, can be received and processed by HCA. 

Once you have added wireless components to the design, programs can start when message are 

received from them. 

Wireless Component Message triggers are fully described in the appendix on Wireless Interfaces. 
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Global Cache Triggers 

A Global Cache trigger is used to start a program when a Global Cache port configured as a Sensor 

Notify detects a change. 

This trigger type dialog appears as: 

 

Global Cache triggers are described in the IR appendix. 

 

Weather Condition Triggers 

The Weather Condition trigger dialog appears as: 
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The Weather Condition trigger provides a means for you to create programs that start when data 

from a weather provider passes some test.  For example, you can create a program that starts when 

the outside temperature goes over 80 degrees. 

Weather Condition triggers are fully described in the appendix on Weather Providers. 

Variable Value Change Triggers 

The Variable Value Change trigger dialog appears as: 

 

Variables can hold Yes and No values and can be created with the Make Variable Yes, Make 

Variable No, and the Compute elements.  This type of trigger doesn't test what the variable value 

is, just what it changes to.  For example, suppose you have these three programs: 

¶ Program A.  Sets Variable "It's Dark" to No. 

¶ Program B.  Sets Variable "It's Dark" to Yes. 

¶ Program C.  Has a trigger that says: When "It's dark" changes to No 

When program A runs nothing happens.  When program B runs, the change of the Variable to NO 

causes Program C to start. 

Why wouldn't program B just start program C directly instead of relying on the variable change 

trigger?  Well it could but it just may be more convenient to do it this way. 
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Home Mode Triggers 

This is the Add Trigger dialog when adding a home mode change trigger: 

 

This type of trigger happens when the current home mode changes.  Any mechanism that resulted 

in the mode change, a program changed the mode or it was changed by user action, can cause 

programs with this type of trigger to start. 
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Port Reception Trigger 

This is the Add Trigger dialog when adding a port reception trigger: 

 

This type of trigger happens when a reception from a Generic Serial Interface or Generic IP 

interface occurs.   

If the regular expression in the trigger matches the reception then the program starts.  A program 

can also be designated as the program that starts if no other program triggers on the reception.  

This could be because no other trigger on any program matches the reception or because no other 

program has any triggers for this interface. 

If the trigger does match then the reception message is optionally assigned to the variable entered 

or selected in the dropdown. 
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ZWave Reception Trigger 

This is the Add Trigger dialog when adding a zwave reception trigger: 

 

This type of trigger happens when a reception from a ZWave interface occurs.   

It is configured similarly as the Port Reception trigger except that you donôt special an interface 

since it uses the Zwave interface and there can be at most one of those in use. 

If the regular expression in the trigger matches the reception then the program starts.  A program 

can also be designated as the program that starts if no other program triggers on the reception.  

This could be because no other trigger on any program matches the reception or because no other 

program has any triggers for this interface. 

If the trigger does match then the reception message is optionally assigned to the variable entered 

or selected in the dropdown. 
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Expression Triggers 

This is the Add Trigger dialog when adding an expression trigger: 

 

The expression trigger is the most general type of trigger.  What you enter into this dialog uses the 

same expression language used in the ComputeTest element. 

Whenever this expression evaluates to Yes, the program starts. 
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Special Condition Trigger 

The Special Condition trigger dialog appears as: 

 

In this dialog you create trigger for special conditions that occur.  These are: 

¶ HCA started normally 

¶ HCA started from a power failure 

¶ Power Out 

¶ Power restored 

¶ Client connection made 

The first two conditions give you the means to have a program run when HCA first starts.  The 

second two conditions are only useful when your computer is on a UPS backup system.  When 

HCA detects that the house power is off, and programs with a "Power Out" trigger start.  When 

Power returns, any programs with a "Power restored" trigger start. 

Hint:  The Power Out and Power Restored triggers are for legacy designs.  The better method to 

handle these conditions is using the Alert mechanism of the Troubleshooter.  See chapter 11 

for information on the Alert Manager. 
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Generic Trigger 

The Generic trigger dialog appears as: 

 

 

You may have wondered why when you right-click on a program in the development UI you 

sometimes get a "Start" menu pick and sometimes "On" and "Off" menu picks. It has to do with if 

the program has any triggers defined and if they are "On" or "Off" type triggers. If it doesnôt have 

"On" or "Off" type triggers then the popup menu has "Start". Same reason for a client when in the 

control page you see "Start" or "On" and "Off". 

Also, the question comes up of what does an ON and OFF mean for a program. Both start the 

program ï OFF doesn't mean stop. In the case of "On" it starts the program running with an "On" 

trigger and the same for "Off" ï it starts the program with an OFF trigger. The key fact is that you 

can then test in the program for "Started by ON" or "Started by OFF" and do different things. 

Testing for "Started by ON" and "Started by OFF" is very useful for when a program is started 

from a client. 

Generic triggers provide the ability to create triggers that help you get the action you want when a 

program is started from the user interface of a client. 
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Trigger Evaluation 

There are a few important additional points to consider when using Weather triggers, Variable 

triggers, and Expression triggers. 

The properties of the trigger define when the program starts.  For example, the trigger "When the 

outside temperature is over 80" starts the program when the weather provider tells HCA that the 

outside temperature has risen to 80.  But when does the program start again?  The temperature may 

stay above 80 for several hours.  Does the program start each time a weather observation is made?  

No.  The program only starts the first time the temperature is reported over 80.  The temperature 

must drop back below 80 and then rise above 80 before the program starts again. 

Think of the trigger being in two possible states: Ready to trigger and triggered.  If the 

temperature is under 80, then the trigger is ready.  Once it goes over 80 the program starts because 

the trigger has triggered.  It can't trigger again until it first goes back to the Ready state. 

This is the same logic used by the variable triggers and expression trigger.  The expression must 

evaluate to NO to be ready, then evaluate to YES to trigger and then back to NO to become Ready 

again. 

The last important point is that HCA evaluates expression and weather triggers about every 60 

seconds.  This means that the expression trigger is only looked at once a minute.  If the condition 

the expression is based upon changes more rapidly than once a minute, HCA may miss some of 

those changes. 
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Parameterized programs 

In previous versions of HCA one program could start another program but, unlike a more 

traditional programming language, there was no way to pass ñparametersò to the started program.   

This has changed in HCA 13 with the ability for a program to accept arguments ï objects and 

values ï from other programs. 

Suppose Program A wants to start program B and tell B what device to work on and also pass 

another piece of data that is a string. 

In traditional programming language, Program B is a ñsubroutineò of A. 

In HCA 13, after program B is created, on the ñAdvanced Optionsò tab you must first tick the 

ñThis program supports and/or local variablesò box.  One that is done that then the properties of 

the Begin-Here element can be opened. 

 

In the Begin-Here properties you select the number of parameters and given them names and what 

they are used for.  Parameters can either be an object ï a device, program, group, room - or a value 

ï a string numbers, date-time, etc. 

For value parameters you can also enter a default value that is used if the caller of the program 

doesnôt provide an argument to that parameter. 

Also, you can provide some text that describes the use or the parameter. Press the ñAdd Infoò 

button to do that. The button is labeled as ñEdit Infoò if you already have added that text. This text 

will appear when this program is selected for use in the Start-Program element. 

Once the parameters are defined then they can be used.  For example, here is an ON element in 

program B: 
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Note how the selection, in addition to all the usual ñon-ableò things are the parameter names.  It 

added to the dropdown those parameters specified in the Begin-Here element that are used for 

objects.  In this example, in the drop down you will not see ñ[FamilyMember]ò since it is a 

parameter for a value. 

The elements where you can select an object parameter are the ones you would expect 

¶ On 

¶ Off 

¶ Dim 

¶ Multi  

¶ Thermostat 

¶ Test (IsOn, IsOff, IsDim, IsSuspended) 

¶ Thermostat-Test 

¶ UPB-Blink 

¶ Suspend 

¶ Resume 

¶ Stop 

¶ ShowDisplay 

¶ Auto-Off 

 

In a compute or compute-test element you can also use the value parameters as well as the object 

parameters. Here are two elements from this program.  The first is seeing which Family Member is 

being targeted and the second controls the light to a level. 
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Note that you refer to program parameters by their name prefixed with a $.  This lets the parser 

disambiguate variable names from parameter names. 

Now letôs turn to the calling program.  Here is the Start-Program element in program A. 

Note the text in blue in the image below. This is the parameter info text that was added in the 

Begin Here element of the program where the parameters: are defined. 
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Since the Begin-Here element of the started program has defined what kind of argument it expects 

ï object or value ï it presents the UI you would expect.  Object parameters get a dropdown listing 

all the devices, programs, groups, etc. Value parameters get a simple edit control. 

Note: The text entered in the edit control for a value parameter may contain expressions. Those 

expressions are embedded in %'s like other HCA elements that take expressions embedded in text.  

For example, if there was variable named "count" containing the value 23, then if this was entered 

as a value parameter argument: 

Count is %count + 1% 

The started program would receive a parameter of text "Count is 24" 

 

Some ñAdvanced Levelò Info for the most sophisticated users 

Suppose you want program A to Start-Program on program B and program B to Start-Program on 

program C.  Also suppose that when program B starts program C you want to pass the value of one 

of its (that is, Program B) parameters to program C.   

As an example, program B has a parameter called ñDeviceò.  Program C has a parameter called 

ñLightò.  In the start-program element in program A starting program B you select ñHome-Lampò 

for ñDeviceò. 

Now in program B in the Start-Program element starting program C you can do this: 
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Note that in the selection for the ñLightò parameter to program C this example has selected the 

name of one of program Bôs parameters. Suppose that when program B was started by program A, 

program A passed ñHome-Lightò to program B.  Now program B passes ñHome-Lightò to program 

C. 

Things get a bit more complicated for value parameters due to the UI.  When you are filling in the 

Start-Program properties for a value parameter you want to be able to enter in text and also to be 

able to select one of the program parameters.  

HCA uses one of the Windows UI controls HCA tries to avoid:  The dropdown.  This is a 

combination of an edit control and a droplist.  The only other place it is used in HCA is in the 

Variable elements where you can either select an existing variable or type in a new one. 

Here I am selecting one of the program parameters for ñFamily Memberò 

 

 

Here I am just entering a value for ñFamily Memberò 
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Using the ñdropdownò you can either select something from the list or type in the value you want. 

This only is used in the case where one parameterized program uses start-program on another 

parameterized program. 

As an example of the utility of this feature, in a sample home we have duplicated several programs 

each to work with devices and motion sensors in a room. They are all the same program except 

they work on different devices.  Now we can make one common program and use it where needed.  

This can also be exported and given it to someone else and they could make use of it as is. 

Why would you use this feature? 

If you are comfortable with traditional programming languages the concept of "subroutines" will 

be familiar.  Using this new feature you can create programs that perform an action without the 

need to duplicate the programs. For example, a program that implements the interaction between a 

switch, a keypad, and a motion sensor in a room, can be generalized in such a way ï by passing in 

the switch, motion sensor, and keypad objects ï so it can be used for more than one room.  

Previously you would have to duplicate the program and change the elements that operate upon the 

specific keypad, motion sensor, and switch in the room. 

 

Parameterized Triggers 

In addition to the above changes, triggers can also be parameterized.  First some background. 

What we have now is that if program A starts program B using the Start-Program VP element then 

program A can pass parameters to program B. 

But there is another way to start a program: a trigger also starts a program.  If program A has 

triggers and takes parameters then why not let the trigger pass parameters to the program? 

Simplest case: Suppose that program A takes a single object parameter.  

Supposed program A is triggered based upon one or more devices.  For example, three different 

switches.  The triggering device should be available to the program as an argument. That way the 

program could operate upon the triggering device without having to test for the starting trigger.  

And if additional triggers are added then it all just works without having to change the program 

other than adding the trigger. 

This is of course only good for triggers that have an associated object.  The State-Change, Insteon, 

and UPB triggers have an associated object. A weather trigger for example doesnôt. 

A more complex case: Suppose that associated with each trigger are the arguments to pass to the 

program for its parameters.  It would be part of the trigger configuration.  You would specify in the 

trigger what values and objects to associate with each of the program parameters.  

To implement this, the trigger tab in an objectôs properties has been changed.  Here is what the 

trigger tab looks like now for programs without parameters. 
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Now suppose that the program takes parameters.  For example: 

 

Now when you are on the triggers tab for this program, this is what you would see: 
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There is now a column for the parameters headed with the parameter names.  For each trigger the 

row shows the arguments for each parameter.  For an object parameter you can select any of the 

HCA objects ï programs, devices, etc ï or [nothing] or [triggering object].  This last case is where 

the object, if there is one, that is associated with the trigger is passed to the program.  For example 

the keypad object that the user pressed a button on. 

This is the dialog when you press the ñEdit Argsò button. 

 

Why would you use this feature? 

Same reasons as you would use parameterized programs in general.  The ability to pair a trigger 

with an object or a value can make it simpler in creating the program.  If for example you were to 

have a program that triggers on messages from many different devices you could use the triggering 

device in the program elements that operate upon that device. 
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Local and Global Variables 

Several Visual Programmer elements in some way operate on variables. Some directly modify a 

variable like Variable-Set, Make-Variable-Yes and other use variables to hold results. For 

example, the HTTP element. 

These variables can be local or global. A local variable is a variable that exists only during the 

execution of the program. When the program terminates all the variables are deleted. The 

advantage of this is that if more than one instance of the program is executing simultaneously then 

each has its own variables and the two can co-exist without changing data in the other. This can 

also be a disadvantage in that no other program can see the variables or their values. 

A global variable is a variable that exists even after the program terminates. Global variables are a 

great place to record data that you want more than one program to operate upon. Or for one 

program to save a value that another program later can get access to. 

In a method like parameterized programs, you first must enable local variable support for a it on 

the ñAdvancedò tab. 

 

Then in the Begin-Here element local variable names are specified. 

 

As you can see from this section of the Begin-Here element properties, a program can have a 

maximum of 12 local variables. 

Changing global to local 

What happens if you enter the name of a variable into an element and then later add it to the list of 

local variables? When you first create a new variable by entering the name into the properties of an 

element it is created as a global variable if it isnôt one listed in the local variable list in Begin-Here. 

If you later then add it to the Begin-Here list, it is changed from global to local: 

 

The global variable already created isnôt removed and you should use the Variable Inventory to 

remove it if not needed. 


