Chapter 11
Programs and the Visual Programmer

Once you have created your HCA design with devices and grseipsdulesand schedule entries,
you may want to take the next step and create programs to help contrbbyaeir The Home
Control Assistant makes it easy for you to create programs by using tweéhaioleork together:
the New Program Wizard, and the Visual Programmer.

HCA programs are very capable. They provide ehoekbf constructing simple sequenced
programs: do this, do this, do that, done. The New Program Wizzkes it easy to begin a
program, and the Visual Programmer provides a user interface that eliminatesdhfer a
programming language with all its inherent difficulties. HCA also provides the ability to introduce
conditionals into programs, thus allowingpre complex programs to be created.

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

Sections in this chapter are:
1 Terminology
1 Using the New Program Wizard
1 Opening the Visual Programmer
1 Areas of the Visual Programmer
- Tool palette
- Element list
- Control buttons
- Snippet Wizard
1  Working with the programming canvas
- About connecting elements
1 Triggers
- X10 Reception triggers
- Insteon triggers
- UPB triggers
- Generic triggers
- Magic Module triggers
- Wireless triggers
- Global Cache Sensarriggers
- Weather triggers
- Variable changériggers
- Expression triggers
- Special condition triggers
- How are tiggers evaluated
9 Setting properties for program elements
- Elements
1 Constructing programs
- Test
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- Repeat

- The Validate button
1 Troubleshooting, 0Getting programs to do what you want them to do
1 Program properties Advanced &alkExamples

Terminology

Although the Visual Programmaras designed to be usalite nonprogrammersanddoes not use

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

become familiawith before you start using the Visual Programmer.

Startd When a program istartedit begins running. Programs can be stameseveral ways.
The first is from the HCA display by using the popup menu from right clicking either a
program icon in the display panRogamscéntbee pr ogr
also started when a trigger for it is received.

Rund Betweerthe time a program is started and the time it finishes, it is saidrimbéeng

Executed While a program is running, each elemeraigcutedthat is, whatever the element is
supposed to do, is done. If it is an element that turns on a light, weexdédutedhe light
comes on.

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

You draw programs by placirglementsn the programming canvas, and link them together
by drawing connecting |lines.e0Tbekeemeongramdbilgi
from element to element following the connecting lines in the direction of the arrows.

Testd A test is an element that allows the program to examic@ndition and execute different
elements based upon the outcome of that test.

Triggerd A condition that when it occurs staet program running. This could be the receipt of a
Insteon messaga UPBmessagea weather condition, the change in value eégaable etc

Repead An element that allows one or more elements to be executed @aone)ber of times.

Variabled A Variablecan hold values numbers, strings, dates and times, or simple yes or no.
A program can useariablelike pieces of note paper. Eachriablehas a name aralvalue,
such asres or No

In the way that you might ake notes to yourself while doing a complex task, programs can
usevariablesto record things. A program can setaaiableto a value and that value remains

as long as HCA is running. For example, one program carvsgiadleto Yes while it runs.

Much later another program can test the value ofthadblet o see i f i tds Yes ol

Now that you know the terminology, | etbés | ook a
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.
Howeverwhi | e the wizard creates t hogranpdoes forcieeate it do
the program, after completing the wizard, you use the Visual Programmer.

The first step in creating a new prograeginswith the New Program Wizard.
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In theDesignribbon category, cliclProgramin theNewpanel.This opens the NeWrogram
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.

New program Wizard - Step 1

Please provide a name for this program. The name you enter identifies it in your home
design. For example you might use Get Me Up!, Dinner Time, etc.

Design Folder

Folder: Home Programs Y]
Diesign pane icon
) Lamp = () Mation =3
O Switch % | O Group %
() Module 2, (®) Program
(2 Outlet @D
() Keypad B |
< Back > Neat Finish Cancel

Go through the steps as the wizard prompts you. You will fill in several types of information.
Click Next to go each successive step.

Type in a namand type iror select an existinghom orfolder name Each progranin the
folder must have a uniqueame

Add notes if you like. Like devicemndgroups these notesnappear in a popup window
when you move the mouse over a program icon.

Choose the icon you want to represent this program.

You may go back and check any steps now, or click Fioislomplete thelefinition 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 VisualProgrammer is a tab on the properties dialog box for your program.

1.
2.
3.

In the design paner in the display panselect the program that you juseated
Right click and select Properties from the popup menu.

On the properties dialog box for ygorogram (it will have the name tfeprogram in the
title bar), click the Visual Programmer tab.
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There is @me very important thing to note about this dialog. Look in the leigat-handcorner.
Note the standard Windows mark for a dialog that caexpanded. To make the dialog bigger,
left click on that mark and drag the mouse to expand the dialomgiiis makes it much simpler

to see large programs.

Areas of the Visual Programmer

The Visual Programmer tab contaseveralareas.

1 The large area marked in a grid pattern isgtmgyramming canvasThis displays the

programs that you create.

1 At the upper right i& Toolbox which provideseveralactions that you can takdth the

Visual Programmer.

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

correctly.

1 Below thevalidate button is a palette showiall 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 toobox contains buttons fageveraloperations thagou might use when creating your

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

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

Copyd duplicates the current selectiand places it on the clipboard.
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Pasté Inserts the clipboard contents onto the programming canvas.
Undod Reverses your last change.

Zoom ind Makes program elements in the canvas appear larger.
Zoom outd Makes program elements in the canvas appear smaller.
Findo Find a program element based upon selected criterion

Find Nextd Find next element that matches the find criterion
Connect program elementd Enters a mode to connect elements.

Snippet Wizard i A wizard the can create useful sequences of elements that can be pasted into
your program.

Label element® Place text next to each element that shows what it does.
Show variable usagé Displays a list of variables used in this program

The firsteightof thesetools are foractivitiesthatshould be familiar to Windows users. Tdiher
operations connectsnippet wizard, labelnd variable usagere described below.

Element Palette

Below the todboxis apalette containing all theifferent elements that you can use to consthet
program.

What you see in the list may be different than the screen images presented here. As described in
the HCA Optionschapteryou can configurevhich elements show in this list and in what order they
appear.

There are two ways to view the Element Palette. The first metbioalvn in the screen image
abovei shows only icons for the elements. If you check the Show Descriptions checkbox below
the Element Palette, the elements are show with descriptions.

I f you donodt
an info tipnames the element

use AShow descriptionso you can

The Element Paladtcontains many different elements. These aredhenon elements:

Element Name

Start Here

Add to log

Auto Off

Camera

Change icon
Change schedule
Compute
Compute Test
Day Night

Insteon
Delay

The Home Control Assistant

What it does

This is the element that starts a program running.
Each program has only one Start Here element.
Add a message to the log.

Configure auto off settings for a device

Exeate an operation on a camera device
Change the icon for this program seen on display
Make a different schedule the current schedule.
Assign values t@ariables

Test avariablevalue

Program slected keypads and switches for LED
illumination level

Read Insteon devices linking tables
Delay for a while. The time to delay is given in



Dim

Email/ISMS

Exit

Get Status

HTTP

Hue

Make variableNo
MakevariableYes
Multi

Not variable

Off

On

Ping

Play sound

Port 1/0
Read Data
Repeat

Request Input
Resume

Run

Scene

Script

Set Mode
Show Display
Show message

Speak
Start program

Statts export
Stop program
Suspend
Test

Update Tile
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hh:mm:ss.

Controla device or group to Dim.

Send email or SMS message

Close stop, or end the program.

Poll one or more devices that support status requ
Perform a HTTP network operation

Perform an option with a HUE device

Make the value of gariableb e
Make the value of avariableb e
Control multiple devices in one element

Reverse aariable If its current value is Yes, mak
it No. If its current value is No, make it Yes.

Controla device group, or room t®ff. Start a
progam with an @ command.

Control a device, group, or room to OBtart a
program with an Oeommand.

Send a message to a network device to see if it
replies or not

Pl ay a
system.

Sendor received with a serial or IP interface
Read data from an external file

Repeat a sequence of elements a specified numt
of times.

Display a dialog to request user input

Remove the suspend condition from a deyic
program, or group.

Start a Windows program

Send a command to activate or deactivate a scet
Execute a text based script

Change Home Mode

Change the display pane to show a nhamed disple

Show a mesage in the display pane for a few
seconds or in its own window.

Uses a Text to Speech engine installed on your
computer to say a phrase

AiNo. O
fiYes. O

sound file thro

Start another program and continue on with the
current program when that program finishes.

Perform astatus export
Stops a running program
Suspend a device, program, or group

Test a condition, and execute different elements
based upon the outcome of that test.

Update a tile in a tiled display
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Variable Set
Variable Test
Wait Until

Element Connect

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

Element Name

SendIR

Send X10
Send ZWave
Thermostat
Themostat test
UPB Link

UPB Blink

Weather Test
X10 All lights on

X10 All lights off

X10 All units off
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Set a variable to a value

Test the value of a variable
Wait until a time in the future. Time given as

hh:mm or as sunset or sunrise.

Provides a way to join two elements without
drawing a line betweetihem.

What it does

Sends a sequence of IR commands

Sends X10 commands

Sends ZWave commands

Controls a thermostat device

Tests data retrieved from a thermostat
Send a UPB Link command

Causes a UPB device to blinka specified ratey

sending the Blink commartd the device
Tests data retrieved from a weather provider

Send an X10 All Lights On command to a house

code.

Send an X10 All Lights Off command to a house

code.

Send an X10 All Units On command to a house

code.

Thereareother elements besides those shown alfmvspecific hardware that has been designated
Legacy Hardware. To see these elements, selectiH@Aperties 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

donot

have

or

el

ements you pl an

Validate button

Also, in this area of the dialog is the Validate button. This perfaengrakchecks on your
program making sure that all element properties haes bet and all elements are connected

correctly.

Before di

Working with the programming canvas

scussi

ng

t he

det ai

S

of

t he

programmin

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 togeth

See what an element does

=A =4 =4 =4 A4 -4 A4 A A

Add a note or comment about an element
Following are procedures for accomplishing each of these tasks.

To select an element:
1. Place the mase 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 Ctrkey and move the mouse over anothement and click.
Or

1. Left mouse button down someplace on the caivast on an elementand drag.Let up the
mouse button to complete the rectangléis creates a selection rectangle. Any element fully
contained in the rectangle will be selected

You can useither of these methods select as many elements as you need.

To add a new element:

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

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

To delete an element:

1. Select arelementor several elementsusing either of the methods described aboaed
pressthe Delete keyn thekeyboard or right click and select Delete from the popup menu.

Whatever you have selected is delet¥du can also delete connecting lines in this \wgy
selecting them and pressing Delete.

To move an element:
1. Select the elememir elements tihe mowed.

2. Click on one of the selected elemeatsl drag the elemgs) to the new location.
Whatever you have selectelement, elementsr connecting linesgremoved. Connecting
lines attached to the moved element(s) are stretched to maintain tieethoms.

To change the properties of an element:

1. Right clickonthe element and select Properties from the popup menu.
Or

1. Double click on the element

The popup menu shows tpeopertieschoiceonly 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 clickon one of the elements in thelection ad 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 gbboard:

1. Click the paste button from the tools paletf€he element is pasted into the canvas on the
first unused row starting from the top and moving down

or
2. Right clickwhen over a blank cell on the programming canvas and select pastedrom th
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 nelétiptnts and
then cut or copied), all the elements are pasted into the canvas. Any connectingtlieenb
elements that were present when they were placed on the clipboard are retained when pasted.

To connect elements together:
There arédwo methods of conneitig elements.
Method1:

This method for connecting elements requires a steady hand withatige buts worth learning
since it can be quick once you get used to it.

1. Select thdcFromelement.

2. Carefully move the mouse pointer to the edge oktheent. 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 thie element. Release the mouse when over the
target element.

Method2:

This method is useful for hookingy a whole series of elements.

1. Click the line tool in the todlox 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 thke 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 keepaing, connecting C to D, D to E, etc.
6. To endjust click anywhere not on an element.

ltds i mportant to remember to click someplace o
do, youwill not be able to, for example, press the ValidatedmytOK, button, change to another
tab, etc.
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Hint: There is another way to corotéwo elements withouwt directline between themRefer to
the About Connecting Elements section

See what an element does:

Once you have added an element to the canvaseaitd properties, you can quickly see what it

does.

1. Move the mouse pointer over the element.
At the lower left corner of thdisplay, directly below the programming canvas, you will see a
description of what the element does when executed. If yourludwet set the properties for
the element, the description redtlesment not ready

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: Itisagoodida t o | eave some space between el ements
other elements.

Add a note or comment about a program element:

Use the right mouse button when positioned over an element andGatectenfrom the popup
menu. Enter any notes ybave about this element into the dialog box that appears. If an element
has any notes, these displaya 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 tB¢art Hee element, and continues from element to element

by following the connecting lines in tltgrection of the arrows. If you have two elements with a
connecting line between them, theom element is where the line starts, tbelement is where it

ends. Thé&loelement has the connecting line arrowhead pointing at it.

If you try to draw a conection 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:

f You canét connect ntfoomanyelemirs titéasithe begirmingmd el e me
element can be in sequence before it.

f You canét connect to any ot herdmklemasoah fr om ai
come after it in sequence.

T You candét have mor e t ha remeantrtceanotherrerceptforihatgst | i ne f
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
elemants together without a direct line. For example:
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Name} Motes ] Triggers Visual Programmer ]Mvancedl Hesiarll lcon 1 D\sp\aﬂ Log ]Schedule} Referencasl

II

:

4 » -

[” Show descriptions

m

ok | cancd |

In this example when execution completeslitie elementthenit continues to themakevariable
yeselement.

When you add a connector element getithe connector number from doanine 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 placesithieenctipboard. 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:

1 Control lights over time. A sequence of elements to increase or decrease the illuminatio
level of a device or a given time.

9 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 tedhw&imination levels.

9 Test for start conditionsConstructs 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
shippet is on the clipboard. Select the cell where it shouldgid,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 canedak star

Programs, unlike schedule entries, start when something happens in your home and usually not at
thesame time each daylhere areseverapossible kinds of triggers that start programs. These

are:

Expression

VariableValue change
Generic trigger

Global Cache Sensor reception
Home mode change

Insteon reception

Port reception

Special condition

State chnge

UPB Action

UPB Powerline message
Weather condition

Wireless Component Message
X10 reception

=A =4 =4 4 4 4 A4 4 -4 -4 -4 -4 -4 -4 -4

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 tphdkisippears:

"Home Programs - Go to bed” Properties

Name | Motes | Triggers | Visual Programmer | Advanced | Restat | Icon Display | Log Schedule | References

Start the program on any of these triggers:

Trigger Edit Delete
) When "Bedroom - Keypad" E button Single-Click {Activate Goto Bed) Edit Delete

Add Trigger

Care

In thebig list at the center of the tab is a list of all the triggers that can start the proigréms
dialog you can perform three actions:

1 To delete drigger, press the Delete button on that row.
1 To modify an existing triggedoubk-click it or press the Edit button on that row.
1 To add a new triggedoubleclick on an empty row or press tAeld Triggerbutton.

When adding a new triggea,dialogopenswhere the configuration of the trigger is set. Each
trigger type has configurativappropriate to its type. The example bekivws dJPB Action

trigger.
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Trigger

Trigger Type: |UPE Action L

Start the program on this tigger:
When "Bedroom - Keypad" E button Single-Click (Activate Goto Bed)

Devices that transmit | Dev: Bedroom - Keypad b
Action
Singleclick Double-click Hold Release
E

= Only those actions
~ that transmit a

G command can be
selected.

H

|

J

K

Cancel

At thetop of the dialog is a dropdown where you can select the type of trigger you want to add. In
this example, a UPBction trigger is being added.

Each trigger type has diffent 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.

Trigger
Trigger Type: | X10 Reception W
Start the program on this trigger:
[A110n
Address
(®) This house and unit code A w1 W
() The address of this device Back Entry - Motion detector1:1 [K2]

() The address of arny non-program member of this group  Outside - Lights

Command

®0n (C) Alllights off
() Off () Al units off
() Dim () Hail request
O Bright ) Hail reply
() Status request () Preset dim level 1 =
() Status on () Preset dim level between 1 Zland 1 =
() Status off () Ay %10 command for this housecode and unitcode
() Alllights on () Address alone or before any command
Cancel

In the Addresportion of the dialog is specified the house and unit code. This can be done in four
possible ways:

M Select the house and unit code

1 Select the house and unit code assigneddevice If thedevicehas multiple units, for
example a multbutton keypadselect which unit of thdeviceto use. The individual
units are showas the name of thgevicefollowed by a colon then a number.

91 Select the house and unit code assigned to another device.
1 Select agroup

The first case is simplest. All you need dooipick a house and unit code.

The next two options have a special behavior. If the X10@esddbf the devices changed, then
this trigger for the program also changes.

For example, assume you created a devicg @er iamd s
Thedevices el ect ed was fAKeypad Entry: 20 and fAKeypad E
would assign to this program a trigger of whose address is L8. If the keypad was later changed to

D2, the trigger address automatically changd33o

The last case is a lot like assigningigger address using a devich the case of selecting a

group, the adekss of any of the deviseembers of the group is the address of the trigger. For
example, assume you have a group called Lamps. Aore 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 adelss 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 lowersectionof this dialog you specify the command that must follow the address to trigger
the program. Listed here are all &0 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.

Trigger
Trigger Type:
Start the program on this trigger:
When Bath - Bath Lights sends On by Device Transmit
Device sending command
Dev: Bath - Bath Lights Y]

Componert: | Device Transmit W

Command
(") Fast On
() Fast OfFf

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

Insteon pwerline message triggerseadescribed ithe InsteorAppendix

The Home Control Assistant 17
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UPB Action Trigger
This is theNew Trigger dialog when adding an UPB Action trigger.

Trigger

Trigger Type: |LPB Action L

Start the program on this trigger:
When "Bedroom - Keypad" E button Single-Click {Activate Goto Bed)

Devices that transmit | Dev: Bedroom - Keypad b
Action
Singleclick Double-click Hold Release
E (O] o
. Only those actions
F ~ - ~ that transmit a
G command can be
selected.
H
|
J
K
L

This type of trigger is used to respond to an action taken at a UPB transmittelypad, input
module, or switch rocker.

UPB Action triggers are describedtime UPB Appendix.
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UPB Powerline Message Trigger

This is theNew Trigger dialog when adding a UPB\erline message trigger

Trigger

Trigger Type: | UPB Powerline Message W

Start the program on this trigger:

When "Home - Garage Keypad" sends [Goto 000 00 0o to all receivers of "Any™

Source

Dev: Home - Garage Keypad

Destination

Unit id:  ©

Any
® Lk [eave Home P v Linkid:
Message
Goto Off ']
Custom
| Match Command Goto
| Match argument 1 ta =
Match argument 2 | 255 =l to |255 =
Match argument 3 255 2| to |255 =
Cancel

A4

This type of trigger is used to respond to any UPB pdwemessage.

UPB powerline messagériggers are described the UPB Appendix.

The Home Control Assistant
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Wireless Component Message Trigger
This is theNew Trigger dialog when adding a Wireless Component trigger:

Start the program on this trigger:

|W'hen Light On is received from ‘wireless - Keppad

Component

|W’ireless - Keypad j

Component messags
" Alert

" Homal

B away Max
™ Arm Away Min
" Am Home Max
" fm Home Min
P

" Disam

" Sengor has not gent any message for 4 hours [battery dead?)

Trigger Type: |Wireless Component Message j OK | Cancel |

In conjunction witha Wireless interface, messages from wireless door/window open/close sensors,
nortX10 motion sensors, and security keypads, can be received and processed by HCA.

Once you havaddedwireless components the designprograms can start when message are
received from them.

Wireless Component Message triggers are fully described iptieneix onwireless Interfaces
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Global Cache Triggers

A Global Cache trigger is used to start a program when a Global Cache port configuBshaera
Notify detects a change.

This trigger type dialog appears as:

Global Cache Trigger

x|
Start the pragram on this tigger:

IWhen Devices - GC Sensor 4 sends OFF

— Senzor Port
IDevices - GC Sensor 4 j
r— Command
o« Oif
 On
()8 I Cancel |

Global Cache triggers are describedhalR appendix.

Weather Condition Triggers

The Weather Condition trigger dialog appears as:

Trigger E

Trigger Type: | Weather Condition Change

Start the program on this trigger:
Temperature = 72 F
Step 1: Select what to test

Temperature v | | Cument

Step 2: Perform the test
(@) [ Data from step 1] > 72 =1 F

= L i

(") Data from step 1] between 0

QK Cancel
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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, yoteedm @ 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 VariableValue Change trigger dialog appears as:

T TE——— =

Start the program an this trigger:

|W’hen "'girc pump program control'* changes to Mo

Flags:

|c:irc pump program contiol ﬂ

..change @ From‘YesztoMo

" From Mo toes

Trigger Type: |Flag Value Change j oK | Cancel |
L

Variadescan hold Yes and No values and can be createdétMakeVariableYes, Make
VariableNo, and the Compute elements. This type of trigger doesn't test whairitielevalue
is, just what it changes to. For example, suppose you have these tigreensro

1 Program A. Set¥ariable"It's Dark" to No.
1 Program B. Set¥ariable"It's Dark" to Yes.
1 Program C. Has a trigger that sayi¢hen "It's dark” changes to No

When program A runs nothing happens. When program B runs, the chang®/afittideto NO
causes Program C to start.

Why wouldn't program B just start program C directly instead of relying owatigblechange
trigger? Well it couldbutit just may be more convenient to do it this way.
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Home Mode Triggers
This is the Add Trigger dialog vém adding a home mode change trigger:

Trigger &J
Trigger Type: |Home Mode Change -
Start the program on this trigger:
When ENTERING mode "Away"
When | Away - @ Enter Mode
) Leave Mode

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 triger to start.
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Port Reception Trigger

24

This is the Add Trigger dialog when adding a port reception trigger:
'Tr'lggEr lﬂ_hJ‘

Trigger Type: |Port Reception -

Start the program on this tigger:

When ".*" matches a reception from Lutron Interface

Serial or IP Interface: lLutron Interface ~

Reception matches: |-~
Validate Pattem

Assign matching receptionto:  <Unused: -

[ Trigger on a reception not otherwise handled

G

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

If the regular expression in thegger 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 becaase no oth
program has any triggers for this interface.

If the trigger does match then the reception message is optionally assignedaioathieentered
or selected in the dropdown.
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ZWave Reception Trigger
This is the Add Trigger dialog when adding a zwaweption trigger:
Trigger l—J& |

Trigger Type: |ZWaveReception

Start the program on this trigger:

When " =" matches a ZWave reception

Reception matches: .~
Validate Pattem

Assign matchning reception to:  <Unused:> -

Trigger on a reception not otherwise handled

o

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

It is configured similarly as the Port Receptio
since it uses the Zwave interface and there can be abmesif 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 trigga 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 assignedaioathieentered
or selected in the dropdown.
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Expression Triggers
This is the Add Trigger dialog when adding an expression trigger:

Start the program when thiz expression evaluates to YES

|_pr0blemLeveI[]==D

v

Trigger Type: |Expression j OK | Cancel |

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 ewates to Yes, the program starts.
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Special Condition Trigger

The Special Condition trigger dialog appears as:

[ Trigger [éJ ]

Trigger Type: |Spedal Condition - |

Start the program when this condition happens:

Power out - |

[ Ok ]| Cancel |

In this dialog you create trigger for special conditions that occueseTare:
HCA started normally

HCA started from a power failure

Power Out

Power restored

=A =4 =4 A -4

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 povigeoff, 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 usitmgtAlert mechanism of the Troubleshooter. See chapter 11
for information on the Alert Manager.
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Generic Trigger

28

The Generic trigger dialog appears as:

Trigger

Trigger Type: | Generic i |

Generic triggers are used to respond to a user's actions starting a program from the HCA intefface, a client inteface
lilke a remote application, or by voice. Having the trigger lets you test on the starting condition.

@) Started by an OFF
Started by an ON

oKk | | Cancel

You may have wondered why when you righitk on a program in the development Ul you

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

the programhaany tri ggers defined and if they are " On"
"On" or "Off" typetriggers then the popup menu has "Start". Same reas@ndient when in the

control page you se&tart” or "On" and "Off".

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

programi OFF doesn't mean stop. In the case of "On" it starts the program running with"an "On
trigger and thesame for "Off"i it starts the program with an OFF trigger. The key fact is that you

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

Testing for "Started by ON" and "Started by OFF" is wessful 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

Therearea few important adtonal points to consider when using Weather triggéesiable
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 wieewehther 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 onlgtarts 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 stateeady to triggeandtriggered If the
temperatre is under 80, then the triggeréady Once it goes over 80 the program sthecause
the trigger hasriggered It can't triggeragain until it first goes back to tieadystate.

This is the same logic used by tregriabletriggers and expressidrigger. The expression must
evaluate to NO to beeady, thenevaluate to YESo trigger and then back to NO to becoReady
again.

The last important poiris that HCA evaluateexpression and weathgiggers about every 60
seconds.This means that thexpression 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

30

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

traditional programming | anguage, there was no
This has changed in HCA 13 with the ability for a program to accept argumebjscts and
valuesi from other programs.
Sumpose 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 | anguage, Program B
In HCA 13, after pr ogr andptBnditabyowmust first eckithe on t he A
AThi s pr ogandanlocalvgigblEs tbsOne that is done that then the properties of
the BeginHere element can be opened.
Begin Here Properties
@ When the Start-Program element is used to start this program it provides the actual data for these parameters. That can either be an
object - a device, program, group, or room - or a simple value - a number or sting.
In the elements of this program you refer to the parameters by their name. When the element executes the actual object or value provided
by the starting program is used.
Parameters
Court: |2 =
Mame Type Default for value parameter if not supplied by calling program
Parameter 1: | Light Object v Add info
Parameter 2: | FamilyMember Value W Add info
Local variables:
MName: MName: MName:
Name: Name: Name:
Name: Name: Name:
Name: Name: Name:
In the BeginHere properties you select the number of parameters and given thess aad what
they are used forParameters can either be an objeatdevice, program, group, rocror a value
T a string numbers, datene, etc.
For value parameters you can also enter a default value that is used if the caller of the program
d o e providé an argument to that parameter.
Al so, you can provide some text that describes
button to do that. The button is | abeled as AEd

will appear when ths program is selected for use in the SBrdgram element.

Once the parameters are defined then they can be bBse@xamplehere is an ON element in
program B:
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r ™
Off Properties lﬁ:—bj

(
This element tums a device or room OFF, or starts a program with an OFF trigger.

Device, Room, or Program:

(ILight] =
[ ok ][ cancel |
Note how the seléci o n , in addit i-acbnl etdéo tahliln gtsh ea ruet utahle fipoanr a
added to thelropdown those parameters specified in the Belgire element that are used for
objects. n t his exampl e, in the drop deinwna you wi |l | N

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)
ThermostaiT est

UPB-Blink

Suspend

Resume

Stop

ShowDisplay

Auto-Off

=A =4 =4 A4 4 4 4 A -4 -4 -4 A A

In acompute or computtest element you can also use the value parameters as well as the object
parameters. Here are two elements from this progieime. first is seeing which Family Member is
being targeted and the second controls the light to a level.
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# ° Compute Test Properties @

This element evaluates an expression and executes different elements based upon the result

$FamilyMember=="Kimberly'| A

-

Expression Builder [Tedt+ | [ Tet- |[ Validate |

) (e 4

—
f  ° Compute Properties lﬁ
This element evaluates one or more expressions
void=_DimToPercent(SLight,100) ‘
Expression Builder | Text+ | [ Text- | [ Validate |
o) [omn ) 4
__/
S——

Note that you refer to program parameters by their name prefixed witfflais$lets the parser
disambiguatevariablenames from parameter names.

Now | et 6s tur n tHereisthe StaPaohram efegentar poogramsAm .

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 whtre parameters: are defined.
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1 Start Program Properties H
This element starts another program and waits urtil it finishes before continuing the cument program unless the "don't wait" option enabled.

Start this program: | Kitchen - Light Control b
[ Don't wait for this program to complete before continuing to the next element
[] Delay program start for: 0 * |hours O > |minutes 0 2 |seconds

Argumenits
Light | Dev: Kitchen - Lights v
The light to control
FamilyMember | Kimbery

Rezponse is tailored to the named family member. Leave biank for general contral.

Trigger

If the selected program uses the test element to determine how it was started, you can specify the trigger condition. If the program doesn't make such
atest it makes no difference what you select as the start trigger. Nomally programs don't test the starting tigger unless there are multiple tiggers.

Trigger: W

o

Since the BegiHere element of the started program has defined what kind of argument it expects
i object or valué it presents the Ul you would expeddbject parameters get a dropdown listing
all the devices, programgroups, etc. Value parameters get a simple edit control.

Note: The textenteredn 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 AAdvanced Level 0 phisticatedfugzers t he most so

Suppose you want program A to StBrbgram on program B and program B to SBrdgram 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 RFragsm @hapaparanmetertcaled cal | ed
ALiI gihthédstapr ogr am el ement in program ALampéting p
for ADeviceo.

Now in program B in the StaRrogram element stantj program C you can do this:
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B Start Program Properties I&J

This element starts another program and waits until it finishes before continuing the cument program.

Start this program: [Home - Program C ']
[T] Dont wait for this program to complete before continuing to the next element
Arguments
Light [[Device] V]
Family Member
Trigger

If the selected program uses the test element to determine how it was started, you can specify the trigger condition. If the
program doesnt make such a test it makes no difference what you select as the start trigger. Nommally programs dont test
the starting trigger unless the program can be started from multiple triggers.

All the triggers defined for the program to be started are listed here.
Triggers for a program are part of its properties. Open the property dialog for the program and select the Triggers tab.

Trigger:
[ ok ] [ Cancel ]
Note that in the selection for the ALiIighto para
name of one of program Bdés parameters. Suppose
program A plaisgletdagrantHeoMyew pr ogr am BLip@alsts® st di Homeg r

C.

Things get a bit more complicated for value parameters due to tH&hkn you are filling in the
StartProgram 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 Ul controls HCA tries to avditie dropdown.This is a
combination of an edit control and a dropli$the only other place it is used in HCA is in the
Variableelements whereou can either select an existingriableor type in a new one.

Her e | am selecting one of the program paramet e
Arguments
Lightl[Device] -
FamityMember |[IEGS] -
Here | am just enterien® a value for fAFamily Mem
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Arguments

Light I [Device] -

FamitlyMember Sue -

Using the fidropdownd you can either select some

This only is used in the case where one parameterized program uspsoganon 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 devicesNow 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 theegut 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 examglgrogram that implements the interaction between a
switch, a keypad, and a motion seni a room, can be generalized in such aiwhy passing in

the switch, motion sensor, and keypad objéds 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
specfic 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 theStagtam VP elenré then
program A can pass parameters to program B.

But there is another way to start a program: a trigger also starts a prdgraogram A has
triggers and takes parameters then why not let the trigger pass parameters to the program?

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

Supposed program A is triggered based upon one or more dekimesxamplethree different
switches. The triggering device should be available to the program as an argument. That way the
program cald 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 triggethat have an associated object. $teeChange Insteon,
and UPB triggers have an associated object. A w

A more complex case: Suppose that associated with each trigger are the arguments to pass to the
program for itgparametersit would be part of the trigger configuratioiY.ou would specify in the
trigger what values and objects to associate with each of the program parameters.

To i mplement this, the trigger tabswhatthan obj ect
trigger tab looks like now for programs without parameters.
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"Home - Program A" Properties o C-— Ll E

[ Name [ Notes | Triagers | Visual P | Advanced | Restatt | Icon | Display | Log [ Schedule | References

Start the program on any of these triggers:

Trigger Edt  Delete
=) When Kitchen - Keypad sends On by B button Delete
=P When Kitchen - Keypad sends Off by B button

" Add Trigger

Now suppose that the program takes parameters. For example:

Begin Here Properties . M

When the Start-Program element is used to start this program it provides the actual data for these parameters.
The data can either be an object - a selected device, program, group, or room - or a simple value - a number or string.

In the elements of this program you refer to the parameters by their name and when the element is
executed the actual values supplied by the starting program are used.

Provide each parameter a unique name and specify if it is used for an object or value.

Parameter count: 2

Parameter 1 name: Sesnor Object v

Parameter 2 name:  Label [ value v

[ ok ] [ cance |

Now when you are on the triggers tab for this program, this is what you would see:
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Kitchen - P Properties [d_&J
| Name | Notes ‘ Trggers | Visual Programmer | Advanced | Restart | lcon | Display | Log | Schedule I References |
Start the program on any of these triggers:
Trigger Edit Delete  (Sesnor Label) Edit Args
D [B1: Kitchen - Motion 1:1]On {[Triggering object], "75")
P [C1: Kitchen - Motion 2:110n ([Triggering object], “50")
) [D1: Kitchen - Motion 3:110n {Home - Light, "0") Edit Aras
,,

There is now a column for the pareters 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 objectsl programs, devices, etcor [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

di

al og when you

-
Select program argument values

Sesnor [ [Trigger Object]

z)

Label 75

(

OK

] [ Cancel

Why would you use this feature?

press

(S

the AEdIi t

Same easons 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 slgeiceould 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 VariableSet, MakeVariable'Y es and ther use variables toold 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 ard.dehete

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 camdst without changing data in the other. This can

also be a disadvantage in that no other progranseaithe 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 tratother progrartatercan get access to.

In a methodike parameterized programgou first must enable local variable support fdtr @an
the AAdvancedo tab.

This program supports parameters and/or local variables
Parameters are defined in the Begin-Here element. When started from another program using the Start-Program element,
the actual objects or data are selected to use when elements in this program operate upon one of its parameters.

Then in the BegitHere element local variable names are specified.

Local varables:

Name: |dayMamel Name: |dayMName3 Mame: |dayMameh
Name: |forecastl Name: |forecast3 Mame: forecasts
Name: |dayMame2 Name: |dayMamed Mame: time

Name: (forecast2 Name: |forecastd MName:

As you can see from thgection of the Begiilere 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 firsteate a new variable by entering the name into the properties of an

el ement it is created as a gl obal var i-Hede.l e i f i
If you later then add it to the Beglthere list, it is changed from global lacal:

The global variable already created isndt remov
remove it if not needed.
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