[image: image1.png]i ! Industrial Control Links




ICL Application Note 
No. 00033

Using DF1 With ICL Controllers

ICL controllers are capable of communicating using the DF1 protocol.  For those not used to the ICL interface there may be a little bit of confusion on how to set up and use the DF1 protocol.  This document will walk you through the various aspects of ICL controllers that are specific to setting up DF1 communications.

ICL/ISaGRAF Register Indexing

ICL controllers use a slightly different scheme for indexing than Allen-Bradley units.  It is often a point of confusion for those who have worked exclusively with Allen-Bradley.  


ICL controllers use a flat table for registers indexes.  The starting index is 1, the last is 65535, and two registers cannot have the same index.  Last, any data type can reside at any register index.  For example, on an EtherLogic LC controller the default register allocation is as follows:

DI Registers:

4001 – 4014

DO Registers:

4101 – 4104

AI Registers:

4201 – 4204

AO Registers:

4301 – 4302

It would then be perfectly legitimate to go in and add some Integer type registers (AI/AO) at index 1 – 10 and some more Booleans (DI/DO) from registers 11-15.  However it would not be OK to declare Integers at indexes 1 – 10 and then declare another bank of Booleans in registers 1 – 10.

Creating a Master Session

· On the main menu click on “Setup” and select “Network Sessions.”

· If this is the first network session on your node, you will be prompted to provide a descriptive name and then press “OK,” after which the Network Session window will open.  

If you already have at least one network session on your node you will be brought directly to the Network Session window.  To make a new session, click on the “New” button on the right side of the window.  You will then be prompted to name your new session and press “OK.”

· Upon arriving at the new Network Session window you will want to select “DF1 master” as the Protocol and then choose the Network Port that you will be using.  The window will now look similar to the picture below:
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· At this point the session is set up and configured with the default settings.  In most situations the default settings will be adequate.  (You may want to double-check the port settings to make sure that the baud rates of your two devices match.  For more information please refer to the EtherLogic Quick Start Guide.)  

Creating Network Session Events

The real work in a session is done in the Network Events.  DF1 events are almost identical to those used with other protocols.  However there are a few key differences particular to using DF1.

· Start by pressing the “Events” button in the Network Session window.  This will take you to the Network Events List window.  

· Locate and click on the “New” button on the right side of the window.

· You are now in the Network Event window.  This is where we tell the controller exactly what we want it to read or write over a given network session.  

· Start by giving your event a meaningful name.  

· The address is the numeric identifier of the unit you want to talk to.

· The most common actions are read and write.  Choose the one corresponding to the task you wish to accomplish.

· Depending on which action you choose to take, the Source and Destination fields will require different information.  ICL controllers, as discusses above, do not use the Allen-Bradley scheme of addressing.  For this reason the local addressing scheme will be in ICL terms while the remote scheme will be in Allen-Bradley terms.  ICL has built some default Allen-Bradley file types into the drop down.  If the file type you require is not listed, simply select “[Number]” and enter in the file type needed.

· The “Element” is the index of the register you wish to access remotely.  

· On the local side you will be able to select the register you wish to use from the source or destination dropdown.  You select the register by name, not index.

· The “Block Size” field allows you to read or write more than one register in an event.  The Maximum number of registers that you can read/write in one event is dependant on what type of data you are reading/writing.   32-bit registers are capped at 58 registers and Boolean registers are capped at 1880 registers for one message.  (This length is subject to message data.  Due to how DF1 composes its messages there may be times when using the full capacity will cause a failure.) 

· To read an integer with an index of 100 off of a remote DF1 device with a network ID of 3 you would want to do the following:

· Set the “Address” to 3.

· Choose “Read” as your action.

· Choose N7 “(Integer)” as the source.  

· Set the “Element” to 100.

· Choose a destination register (AO1 works fine for this example).

· Choose a block size of 1.

· Hit the display button to check your settings.

· Finally, do not forget to set the activation for your event in the activation tab.

· That is all you need to do to create a network event.  Subsequent events can be created by pressing the “New” button in the event window and repeating this process.  

Creating a Slave Session

· On the main menu click on “Setup” and select “Network Sessions.”

· If you this is the first network session on your node, you will be prompted to provide a descriptive name and then press “OK,” after which the Network Session window will open.  

If you already have at least one network session on your node you will be brought directly to the Network Session window.  To make a new session, click on the “New” button on the right side of the window.  You will then be prompted to name your new session and press “OK.”


· Upon arriving at the new Network Session window you will want to select “DF1 slave” as the Protocol, select the Network Port that you will be using, and give the new network session a network address.  The window will now look similar to the picture below:
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· At this point the session is set up and configured with the default settings.  In most situations the default settings will be adequate.  (You may want to double-check the port settings to make sure that the baud rates of your two devices match.  For more information please refer to the EtherLogic Quick Start Guide.)  

Creating Message Links

Due to the fact that ICL controllers use a different register allocation method than many controllers out there it is sometimes necessary to map the registers on an ICL controller to locations in a network event that meet the expectations of a master controller.  Message Links are used for this purpose.  They take a local register and map it to a different location in a Network Session.  


· Start by navigating to your DF1 slave session.  In the bottom right corner you will find a button titled “Msg Links.”  Clicking on this button will take you to the Message Links configuration window.

· If you have not created any message links yet a small window will pop up asking you to name your new Message Link.  Provide a meaningful name and press “OK.”  

If you have already created message links for the given network session you will be taken directly to the Message Links window.  Clicking on the “New” button on the right hand side of the window will result in the naming window popping up.  After entering in a new name for your message link and pressing “OK” you will be taken back to the Message Link configuration window.

[image: image4.jpg][Create Network Msg Link —S-E|

Name:

T —
Cance







· The message Link window will start out looking like this:
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· The different fields need to be filled out as follows:

· Start Register – This is the index of the local register you want to create a message link for.  Since you can choose to map a block of registers it has been named “Start Register.”

· Data Pack – This field is used to indicate the type of data you are transmitting.  It is sometimes necessary to explicitly tell ScadaBuilder what type of data will be coming through a message link so that it knows how to handle it.  This field serves that purpose.

· Block Size – If you want to map more than one contiguous register at a time you can use this option.  By default it is set to 1.  

· File Number – This is the DF1 file number you want to map a register (or registers) to.  ICL provides a ‘default’ set of file mappings but custom files can be created by selecting the option “Number” and then entering in the number you want to use.

A file does not have to be used for the ‘default’ ICL purpose.  For example File 8 is ‘set aside’ for Floats.  However you can select file 8 and change the data pack to “Int 32” and data will be interpreted as integers instead of Floats.

· Element – This is the index you would like you local register to have when accessed through the network session.  This can be viewed as the external address of a register.

· Register Mode – This option will not be changed when working with DF1.  The default should be used.

· Integer Cast Type – If you want to have a number come across as unsigned you would change this field.  By default it is set to signed and can usually be left alone.

· Access Mode – This field will usually be left alone but can be used to set the read/write mode for a message link.  In most situations it is best to leave this setting as “Any.”

· The message link in the following image would do the following:

· Map local register 2 to network register 150

· Use file 8 

· Operate in 32-bit integer signed mode
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· To see this Message Link in action you would use your DF1 master device to query file 8, register 150.


Message links are actually fairly simple.  Message links are only applicable in slave sessions.  One message link can only handle one data type and each ‘block’ of registers will need to have their own as well.  They are quite handy in that you can rout any ICL local register to just about any external index you desire.

Summary

You should now have all of the tools necessary to get your ICL controller to communicate with other DF1 devices, whether they are masters or slaves. Master Sessions and Network events are used to query other DF1 devices while Slave Sessions and Message Links are used to respond and map data to the register schemes of DF1 masters you may have on your network.  For more general network information you may want to take a look at the EtherLogic Quick Start Guide.  It has basic network setup information that was not included in this write-up.
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