Controller Definition.

Primary Controller:

This is a device that contains a description of the Z-Wave network and is used for:

· Inclusion -adding new devices to the network 
· Exclusion- removing devices from the network 

· Association - creating links between two or more devices so they can exchange information or commands 
· Replication - receiving and transferring network information from or to other controllers. 
· Other functions depending upon model of controller.

Secondary Controller:

A controller that has the functionality of a primary controller but with one limitation; it cannot include or exclude nodes from the Z-Wave system.

Portable Controller:

A controller, that is portable, can discover its own position in the network, and that easily allows nodes to be included into the network if it is the primary controller or there is a SIS (see below) in the system.   

Static Update Controller (SUC):

A controller that must never be moved in normal operation which can be used by other nodes to receive information about network changes.  

Static Update Controller ID Server (SIS):

If part of a Z-Wave system, a SIS is the primary controller. A SIS is a static update controller that can also allow other controllers in the system to add and remove nodes on its behalf.  These “other” controllers are “inclusion” controllers. In order for a controller to become an inclusion controller it must be built with library version 1.53 or later. If a controller is not built on library 1.53 or later, the SIS will allow it to become a secondary controller.
Routing Slave:

A device that can transmit information or commands to other Z-Wave enabled devices without being requested to do so. 

Slave:

A device that can transmit information to other Z-Wave enabled devices only when requested to do so. 

Examples:

A ZDW230 is a Z-Wave enabled wall dimmer.

If you associate a ZDW230 in the kitchen into a ZDW230 in the master bedroom, this allows 

you to control the “Kitchen ZDW230” from the master bedroom.
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However, in this example, since you only associated the “Kitchen ZDW230” into the “Master Bedroom ZDW230” but you did not associate the “Master Bedroom ZDW230” into the “Kitchen ZDW230” you cannot control the “Master Bedroom ZDW230” from the kitchen.
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In other words, by only associating device one INTO device two, this only allows you to control device one using device two but not vice versa. If you wanted to be able to control either device by the other you would have to perform the association twice. Associating each device into the other.
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More Details.

All installers/customers will need the ZTH200 (or another, compatible) controller to set up the system.  Unknown to the users (and most installers) is that as each node is added, it is asked by the controller (ZTH200) if it can communicate to every other node previously installed in the network.  That is why it takes a little longer when adding the 60th node, than the 1st, or the 10th or the 20th. By the time the 60th node is added, the controller says, "Welcome to my family, here is your network home ID, and you node ID, and please try to contact units number 1 through 59 and report back to me which ones you can talk to".  That way, the ZTH200 will have the information to build its routing table.  It will then know "which nodes can talk to which nodes".
 
Just to give some insight to the "mesh network" capabilities, here is the basic Z-Wave system setup:


1.  The integrator installs all the receivers in their proper locations (that means to physically install them and wire them to power).


2.  The integrator then "includes" the first one using the ZTH200.

The ZTH200 will "include" (or "add") the first unit into its network, by giving the receiver its network ID (often called the "Home ID"), then its unit ID.  This is done at low power for security reasons.  (You would not want your unit to be accidentally included into your neighbor's network.)  This also means that the ZTH200 controller and the unit being added to the network will need to be very close to each other (about an arm's length).  The actual "addressing" is done automatically and is transparent to the integrator/installer/customer.


3.  Occasionally, a node (receiver, transmitter, other peripheral device) will not "include" and it appears to be dead.  This may not really be the case.  Sometimes when the factory testing is done, the unit is not properly "Reset".  Therefore it "thinks" that it is already a part of another network.  Under this scenario, it will not let itself be included into "your" network.  (It thinks that it is in your neighbor's house.)  If you cannot "include" a unit, try to do a "Reset Unit" (see the ZTH200 instructions on "Reset Unit", and remember this is NOT the same as "Reset Remote Ctrl").  If it resets correctly, then go back to step #2.


4.  Then the integrator includes (adds) the second one.  The ZTH200 will include the second unit into its network, by giving the receiver its network ID, then unit ID.  Then it will secretly ask the second unit to see if it can communicate to the first unit.  If it can, the ZTH200 will use that information to build its routing table.


5.  Then the integrator includes (adds) the next unit.  The ZTH200 will give that unit its network ID, and assign its unit ID.  Then it will secretly ask that unit to check if it can communicate to the other units already in the network.  If it can, the ZTH100 will use that information to continue to build its routing table.


6.  Repeat step 5 until all of the receivers, transmitter, peripheral devices, etc. has been "included".


7.  The ZTH200 now has a list of all the nodes, PLUS it has a routing table knowing which units can talk to other units and therefore can be used in routing packets around RF dead spots or units which are beyond its direct range.


8.  If the installer is also setting up a computer interface unit, he can now "copy" all the network information from the ZTH200, over to the computer system using the "Copy Remote Ctrl" function. ("Send" from the ZTH200, "Receive" into the computer interface.)


9.  Now the computer system will also have all the nodes, plus the routing table.

I know of at least one customer who did his network configuration by plugging in one device (a dimmer or relay unit) into a plug strip on his desk, added it to the network, then unplugged it and plugged in the next one -- added that one, then unplugged it and plugged in the next one -- added that one, etc.  Then he walked around his house plugging in the receivers.  Unfortunately, when he did that, every unit thought it was out of range from every other unit.  None of them would re-route (or, repeat packet transfer) signals to other nodes.
 
Another customer had a dead spot in his house so he decided to plug in a new device half-way between two units thinking that it would be used to "relay" the command packet to the (previously) unreliable receiver.  However, the new plug-in device did not appear to help the situation.  I discovered the reason when I asked him about how he added the new device to the network.  He then admitted that he had not done that.  He didn't think it was necessary. Without adding it to the network, his ZTH200 did not know that the new unit even existed and therefore could not use it to route commands around dead spots or to receivers just beyond direct transmission range.
 
Most of the time, the transmitting node (usually the ZTH200) successfully reaches its intended recipients, directly (no "hops").  However, if needed, the transmitter will re-route its commands by embedding it into another packet which is sent to a nearby node instructing that node to re-send the packet to the intended node.
 
The highest number of possible "hops" is 4:  ZTH200 --> Receiver 1 --> Receiver 2 --> Receiver 3 --> Receiver 4.  However, you would not be able to actually see how the signal is being sent without special equipment.  Also you will find that as you increase the number of nodes, the reliability will increase.  You cannot rely simply on "line-of-sight" distance.  Radio waves are funny things; they reflect and refract off of other objects so that sometimes signals are repeated through distant nodes to get to nodes that are physically closer.
 
Just to give additional insight into the complex method of routing, here is more detailed information.   Routing is done in the layer below anything controlled by us.  It is all handled by the ZenSYS IC chip and their firmware.  But this is basically how it works:

1. The controller will try to send its command directly to the intended node.
2. If it fails to get an acknowledgement, it will try 2 more times (this only takes a few milliseconds).
3. If it stills fails to get an acknowledgement, it will try a simple 1-hop routed transmission.
4. If it fails to get an acknowledgement, it will try 2 more times.
5. If it stills fails to get an acknowledgement, it will try a different 1-hop routed transmission (3 times).
6. If it stills fails to get an acknowledgement, it will continue to try all other 1-hop routed transmission paths (3 times each).
7. If it stills fails to get an acknowledgement, it will try a 2-hop routed transmission (3 times).
8. If it stills fails to get an acknowledgement, it will continue to try all other 2-hop routed transmission paths (3 times each).

This goes on until it has tried all possible routes.
 
Another feature is the ability for one node to control another node.  ACT´s products have the ability to control nodes without using the controller.  In your case you will probably want to use either relay receivers (ZRW230's) or dimmer receivers (ZDW230's) on the circuits that you want to control.  Then in the locations where you want to remotely control those 6 receivers, you will install ACT´s transmitters (ZTW230's).  Actually, all of ACT´s new generation of products can be used to control other nodes, so if you want, you could use other relay or dimmer units.  If you use ZTW230, remember that it cannot do anything by itself since it is made to "transmit" a command to another node (or group of nodes).

The trick is setting it up so it will know which nodes it is allowed to control.  To do this, you will to use ZTH200 to "configure" the ZTW230 transmitter.
 
Basically: 
1. Install the ZTW230 in a location where it has 230V power all the time.  Remember, it is not a replacement for a mechanical switch.  It is just a transmitter.


2. Using the ZTH200 handheld controller, "include" the ZTW230 into your home's Z-Wave network.

Now the ZTW230 has its network ID and its Node ID, but it still is incapable of doing anything.

3. Then use the ZTH200 as a tool to tell the ZTW230 to which nodes (receivers) it is allowed to send commands.  It is very flexible and as such it can be configured so that if you tap the button "once", it will send commands to its first "tap-group", if you quickly tap the button twice, it will send commands to its second "tap-group", and if you tap the button three times quickly, it will send commands to its third "tap-group".  For simplicity, this setup example will assume that the user only wants to control one other node and it will go into the  first "tap-group", and no additional routes are needed
     - On the ZTH200, press the MENU button.
     - Scroll to [SETUP], then press OK button.
     - Scroll to [ASSOCIATE UNITS] then press OK button.
     - Select [ADD ASSOCIATION], (it´s the first one, so you should not have to scroll to it) then press OK button.
     - The ZTH200 is now displaying [SELECT GROUP 1]. (For this example, leave it as is) then press OK button.
     - The ZTH200 is now displaying [PRESS BUTTON ON DESTINATION], which means: Press the button on the node (receiver, dimmer, relay, switch, plug-in device, etc.) so the ZTH200 will know which node you want the ZTW230 to eventually control.
     - Once that button is pressed (on the destination node), the ZTH200 will display [PRESS BUTTON ON SOURCE], which means press the button on the ZTW230 module.
     - If everything went well you will get the following message: [SUCCESSFUL].
 
Assuming all the node ID information was properly transferred back and forth, the ZTW230 now knows the node ID of the other device (or devices) it can control.  Tap the top of the ZTW230 and it will send an "ON" command to the other node (receiver).
 
Tap the bottom of the ZTW230 and it will send an "OFF" command to the other node (receiver).  If the other node is a dimmer receiver you can also dim and brighten the other node but pressing and holding the top (or bottom) button on the ZTW230.
 
All of ACT´s newer products have the same "transmitter" capability.  That means that not only will a "dimmer receiver" (ZDW230) dim your lights, it can also control other receivers.  Not only will a "switch receiver" (ZRW230 or ZRM230) control your receptacle; it can also control other receivers.
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