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HMI/MMI Data and Communications Configuration

Many SCADA systems require some type of visual indication of system inputs and outputs or internal register values. Inputs to the system may be sensors such as pressure, flow, position, temperature or any of a variety of specialized sensors. Outputs may be alarm or status indicators, pump or motor control signals, actuator control signals or just about anything that can be controlled electronically. Internal registers may indicate system status, application state or provide debugging feedback during the development process. Additionally there may be requirements to allow operators to change values such as operating setpoints, alarm setpoints and other process variables. 

There are many ways to visually indicate the status of these system inputs and outputs and changing system operating parameters. Panel meters and indicator lights have been used for decades and are sufficient for some applications. Likewise switches and potentiometers have been used extensively for setting system configurations.

Modern HMI/MMIs, however, provide advantages over the older mechanical devices. 

· They typically require less wiring and less panel fabrication. Panel mounted HMI/MMIs generally require only communications and power connections to the controller and typically require only a few openings in the panel. 

· They are flexible. An HMI/MMI can show data in different units, number formats or colors by reprogramming. The entire display can be reconfigured and data can be added or removed or shown in different formats. All of this can be done by simply reprogramming the HMI/MMI. Usually no additional hardware is required. No changes need to be made to the panel. 

· HMI/MMIs generally give you the ability to view data remotely. This may be over a wired serial connection such as RS-232 or RS-485 or Ethernet. It may also be over a wireless data link using licensed or spread-spectrum radio links. Some HMI/MMIs also give you the ability to see data from more than one system.

ICL controllers support three basic types of HMI/MMIs, text based, graphical and web based. The ICL ViewPoint and ScadaBuilder TUI (Text User Interface) are two examples of text based HMI/MMIs. They provide visual display of data primarily in a text format with some limited graphic capability. Graphical HMI/MMIs provide the ability to display data not only in text format, but also in graphical format. Data can be shown using simple graphic representations such as a lighted button or bar chart. It can also be shown in more detailed ways such as a simulated meter, simulated tank or pump with a viewport or even an animated graphical sequence. Web based HMIs provide the same capabilities of many graphical HMIs, and 

Configuration of text based HMI/MMIs is a matter of configuring communications parameters and the display layout using ScadaBuilder. Setting up a TUI is described in the ScadaWorks Technical Reference Manual. 

Configuring graphical HMI/MMIs is more involved. It generally requires configuration of both the controller and the HMI/MMI. It requires more configuration of the graphical elements being displayed. It also usually requires more configuration with regards to how the data is sent from the controller to the HMI/MMI. This may include setting the usual communications parameters such as baud rate and parity, medium (RS-232, RS-485, Ethernet), as well as data format.

Likewise configuration of web base HMIs requires the configuration of the graphical elements of the screens plus the additional network communications configuration.

This document primarily describes the ScadaBuilder configurations required for an ICL controller to transfer data to and from particular HMI/MMIs. Some HMI/MMI configuration information is also included where necessary. In many cases 

ICL controllers support communications with HMI/MMIs using the Modbus protocol. ICL controllers support ASCII, RTU, and TCP versions of Modbus. Typically HMI/MMIs use either the RTU or TCP version of Modbus and some support both. The Modbus protocol specifies data formats for boolean (TRUE/FALSE) values and integer (16-bit word) values. Configuring HMI/MMIs and ICL controllers to communicate boolean and integer data is relatively straightforward. Besides setting the communications parameters, it generally requires that the device ID, register count, register type and source and destination register indices be specified.There are, however, three other data types that are supported by ICL controllers and many HMI/MMIs, 32-bit integers, reals (floats, floating point numbers) and messages (message buffers, strings). Although support for reals and strings is common, the Modbus specification does not define these types or how the data is to be formatted or transmitted. Data storage and transmission of these types is determined by individual vendors and several variations exist. 

There is some confusion when it comes to naming conventions for Modbus registers. There are four primary register types defined by the Modbus protocol: coils, discrete inputs, input registers and holding registers. Often these registers are referred to using an “x” register notation. Coils may be referred to as a 0x or 00x registers, discrete inputs as 1x or 10x registers, input registers as 3x or 30x and holding registers as 4x or 40x. This is often reflected in the register numbers used in HMIs where digits may be added to the beginning of a Modbus address to indicate the type of register being accessed. Example: an HMI may require that you poll a holding register with Modbus address of 1000 as 41000 or 401000. It is important to note that this is a convention used by various HMIs and does not indicate an actual Modbus register address. ICL controllers use Modbus addresses in the range of 0 to 9999. This convention is used by many HMIs to determine the Modbus function code that will be used to access the registers. Below are the common Modbus function codes used to access Modbus registers.

0x Coil 00001-09999 Fcn 1, 5, 15
1x Discrete Input 10001-19999 Fcn 2
3x Input Register 30001-39999 Fcn 4
4x Holding Register 40001-49999 Fcn 3, 6, 16

Primary tables Object type Type of Comments

Discretes Input Single bit Read-Only

This type of data can be provided by an I/O system.

Coils Single bit Read-Write

This type of data can be alterable by an application

program.

Input Registers 16-bit word Read-Only

This type of data can be provided by an I/O system

Holding Registers 16-bit word Read-Write

This type of data can be alterable by an application

program.
The Modbus specification states that discrete inputs and input registers are read-only registers while coils and holding registers may be read and written. ICL controllers use the boolean data type for coils and discrete inputs and the integer data type for the input registers and holding registers and allows reading or writing any register. Despite the fact that you may read or write any register in an ICL controller, you may still be required to use the appropriate “prefix” for the type of data transfer (read or write) that you wish to perform. The HMI may not tell you that the register prefix is not valid for the type of transactions. 

ScadaBuilder Register Modes and Message Links

ScadaBuilder provides the ability to format non-standard Modbus data types for transmission to other devices using two features: register modes and message links. Register modes can be used to support multi-register data types such as int32, float and messages by allowing you to specify the byte order and byte count for each register transaction. Since these types are not defined in the Modbus standard, there is no one commonly accepted way of transmitting or storing them. 
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