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OVERVIEW

Chapter 1 — Overview

The ICL-4300 is a modular PC compatible controller that supports various optional hardware configurations. The
| CL-4300 hardware options are described in more detail in the ICL-4300 Hardware Reference Guide.

| CL-4300 Hardwar e Features

Intel 386EX Processor

33MHz Internal Clock

16-bit External Bus

512K battery backed SRAM

Additional 512K SRAM (Super Size option)

2M Flash Memory (standard) or 4M Flash Memory (Super Size option)
Real Time Clock

Up to 7 Serial Communication Ports (including RS-232, RS-485 and internal dialup modem)
Up to 64 analog or digital 1/0 points onboard

41/O board dlots

Expandable I/O via remote 1/0O modules (up to 32 modules)

Operating System Features
BIOS Support
ROM-DOS 6.22
Flash File System (non-volatile storage)
Multitasking kernel (ICL XINU) available

The 1CL-4300 comes with the BIOSYROM-DOS/Flash File System software pre-installed.

| CL-4300 Utilities

A set of useful utilities is available in the ICL-4300 Utilities package. This package also contains ROM-DOS
documentation on diskette. The standard utilities are documented in the ICL-4300 Utilities Reference Manual.
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EasyLink

An application program called EasyLink comes with the ICL-4300 Utilities package. The EasyLink program has
the following features:

A configuration file (INI file) determines its operation

Supports multiple communications protocols (Modbus & BrickNet)

Supports a configurable Textual User Interface (TUI) for viewing and editing register values

No run-time royalties or license fees

EasyLink configuration files can also be used in programs developed with the C or 1SaGRAF

Software Development Kits
Without any programming, the EasyLink program can be used to implement:
an expansion or remote 1/0O module
a"dumb" RTU (remote telemetry unit) that doesn't require any control logic
a networked user interface display, when connected to aterminal or terminal emulator
Softwar e Development Kits
If you need to implement any control logic, or other features that are not built into the EasyLink program, you'll

need to use a software development kit. The ICL-4300 is available with the following types of software
development kits (SDKs):

|CL-4300 C/C++ Standard SDK

Allows devel opment of single tasking ICL-4300 applications using Borland C or C++.

|CL-4300 C/C++ Multitasking SDK

Provides additional components for development of multitasking | CL-4300 applications using Borland C or C++.

|CL-4300 | SaGRAF SDK

The ICL-4300 also supports the 1SaGRAF IEC-1131 SDK, which alows the development of 1CL-4300
applications using IEC-1131 languages. IEC-1131 is an international standard consisting of five languages:

Sequential Function Chart
Function Block Diagram
Ladder Diagram
Structured Text
Instruction List
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Purpose and Organization of this Manual

The purpose of this manual is to help you develop EasyLink configuration files, whether you are using the
EasyLink program, or an application that was developed using the C SDKs. Mast of the information applies to
either of these two approaches. Differences are noted where appropriate. The use of EasyLink configuration files
with the ISaGRAF SDK is somewhat different, and is described separately in the ISSGRAF SDK documentation.

This manual is organized into the following chapters:

Chapter 1 — Overview: The chapter you are now reading.

Chapter 2 — Installing and Running EasyL ink: Describes how to install and run the EasyLink program.
Chapter 3— Using EasyL ink: Tutorial on how to use EasyLink and configuration files.

Chapter 4 — EasyL ink Configuration File Reference: Compl ete description of the EasyLink configuration file.
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INSTALLING AND RUNNING EASYLINK

Chapter 2 — Installing and Running EasyLink

Installing EasyLink

The EasyLink program (EASYLI NK. EXE) is part of the ICL-4300 Utilities package. To install EasyLink, run the
I NSTALL. EXE program from the installation disk. The EasyLink program (EASYLI NK. EXE) is hormally installed
in the following directory on your devel opment PC:

C:\ I CL4300\ EASYLI NK

A set of EasylLink samplefilesareingtalled in the directory:

C:\ 1 CL4300\ EASYLI NK\ SAMPLE
These sample files are referred to throughout this manual.

If you will be using an EasyLink configuration file as part of a C application, it is helpful (but not necessary) to run
the EasyLink program as an aid to getting your configuration file correct.

In order to run EasyLink on your 1CL-4300, you need to transfer the program to the ICL-4300. This may be
accomplished using the standard RSZ utility, as described below. The RSZ utility comes pre-installed on the ICL-
4300.

Using aterminal emulation program (such as HyperTerminal) connected to the console port on the ICL-4300, type
the following command at the DOS prompt:

RSZ /R

Then start a Z-modem protocol transfer (sometimes called an "upload") using your terminal emulator, sending the
file EASYLI NK. EXE.

For additional details, see the ICL-4300 Utilities Reference Manual.
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Running EasyLink

Running the EasyLink program (EASYLI NK. EXE) on the ICL-4300 is relatively simple. The syntax is shown
bel ow:

EASYLI NK filename [- p]

The filename parameter tells the EasyLink program which configuration file to use. The - p command line switch
tells the EasyLink program to pause after reading (parsing) the configuration file, before beginning to run. This
allows you to see any error messages that may have been displayed.

An exampleis shown below:

EASYLI NK SAMPL. | NI

Thiswill cause EasyLink to read and execute the configuration file SAMP1. | NI . The configuration file must be in
the current directory on the ICL-4300 for this to work. If it is not, you need to specify a complete path, as shown
bel ow:

EASYLI NK C:\ I NI FI LES\ SAMP1. | NI

If you run EasyLink without any command line parameters or switches, it will display the program version number
and help information.
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Chapter 3 — Using EasyLink

This chapter shows you how to use EasyLink, walking you through some of the basic features using a tutorial
approach. Using EasyLink primarily consists of creating an EasyLink configuration file, and modifying it until you
get the desired behavior. For all the details on this configuration file, see the EasyLink Configuration File
Reference chapter later in this manual.

Simple EasyLink Configuration File

Let's start by looking at a relatively simple configuration file, and walking through the various parts of it (this file
isthe same asthe SAMP1. | NI filein the samples directory):

EEE R Ok ko R O kR Ak R kR o

File: SAMPL. I NI
File type: I CL- 4300 EasyLink Configuration File

Description: This file allocates registers, maps I1/Oto the registers, and
configures COM2 as a Mddbus RTU Mdde sl ave.

;
;

;

; Project: tutorial
;

;

EEE I I I I I I I I I I I S I I I I I I R I I I I R I R I I I R I R I R I I I I I I I I I I I R I I I I O I O
;

: REGALLOC Records
; Al'locates register banks, used to store values that can be accessed by the
; 1/0 system communication system and Textual User Interface (TU).

; Allocate 16 Bool ean registers, with a bank ID of 1.

regType=bool ; register bank type
bl ockSi ze=16 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

| OVAP Recor ds
; Maps registers to physical 1/0

Map digital inputs in slot 1 to registers in bank 1, starting with register 1.

[ 1 OVAP]

slot=1 ; slot nunber of the I/0O board (1-4)

sect Type=DI ; identifies the I1/0O type of the section being mapped
startReg=1 1 ; starting bank ID/index to associate with I/0O

continued on next page
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continued

. NETPORT Recor ds
; Defines ports to be used for network communications & sets their paraneters

© Setup COMD.

[ NETPORT]

name=ModbusPor t ; nane to identify this record
por t =COwR whi ch port (COML-7)

baud=115200 ; baud rate to use on the port
parity=none ; parity for this port

dat aBi t s=8 ; data bits for this port
stopBits=1 ; stop bits for this port

. NETSESSI ON Recor ds
; Defines the protocol to be used on each NETPORT & sets protocol paraneters.

; Assign Mbdbus RTU sl ave protocol, address 1, to net port.

name=ModbusS| ave ; string that identifies this netsession
net por t =MbdbusPor t whi ch netport to use for this session

pr ot ocol =ModbusRt uSl ave protocol to use with this netsession

net Addr =1 ; network address for this unit on this netsession
reglLi nk=DI 1 : link bank 1 to nessages that reference DI's

EEE R Ok Ik kR R I O kR Ak R I kO kR R I
1

. End of file

EEE R Ok Rk o R R R I I kR Rk S Rk kR b O Rk o
1

EasyLink configuration files are created and modified with any ASCII text editor, then downloaded to the ICL-
4300.

In this sample file, you'll notice that there are a number of comments. A comment starts with the semicolon *;
character, and continues to the end of the line. The fileis organized as a series of records. Each record starts with a
record heading enclosed in bracket characters '[]'. The content of each record consists of a series of parameters
and values. For more details on the syntax, see the EasyLink Configuration File Reference chapter in this manual.

Thefirst record defined in this sample file allocates a register bank consisting of 16 Boolean (on/off) values, with a
bank ID of 1:

[ REGALLOC]

regType=bool ; register bank type

bl ockSi ze=16 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

Register banks are used as places to store information. Registers can be associated with physical inputs, causing the
input states/'values to be automatically scanned and placed in the registers. Registers may also be associated with
physical outputs, causing the outputs to be automatically driven based on the values stored in the registers. In
addition, registers are accessible using communication protocols. Each register bank has an ID, a number greater
than O that is used to refer to the bank. Individual registers within the bank are referenced by index. Indexes must
also be greater than 0.
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The next record defined in the sample file makes an association (mapping) between the allocated registers and an
I/O card ingtalled in dlot 1:

[ 1 OVAP]

slot=1 ; slot nunber of the I/0O board (1-4)

sect Type=DI ; identifies the I/0O type of the section being mapped
startReg=1 1 ; starting bank ID/index to associate with I/0O

There are four 1/0 dots in an 1CL-4300, numbered 1 through 4. In this | OVAP record, register 1 of bank 1 is
mapped to the first digital input of the digital input section of the I/O card in dot 1. Some I/O cards consist of all
one type of input or output, and others have several different types mixed on the same card. Additional registers are
mapped in sequence to the remaining digital inputs on the 1/O card.

The remaining two records in the sample configuration file set up the communications system. The NETPORT
record defines and configures a serial port to be used in communications:

[ NETPORT]
name=ModbusPor t ; nane to identify this record
por t =COWR whi ch port (COML-7)

baud=115200 ; baud rate to use on the port
parity=none ; parity for this port

dat aBi t s=8 ; data bits for this port
stopBits=1 ; stop bits for this port

In this case, COM2 is configured for the desired settings and a name is associated with the record so that it can be
used elsewhere in the configuration file.

The last record attaches a communications protocol to the serial port:

[ NETSESSI ON]
name=ModbusS| ave ; string that identifies this netsession
net por t =MbdbusPor t whi ch netport to use for this session

pr ot ocol =ModbusRt uSl ave protocol to use with this netsession

net Addr =1 network address for this unit on this netsession
reglLi nk=DI 1 link bank 1 to nessages that reference DI's

This NETSESSI ON record causes the ICL-4300 to act as a Modbus RTU mode slave on COM2. It references the
port that was defined in the previous record, by using its name (MbdbusPor t ). The NETSESSI ON record is aso
given aname (ModbusSl ave), but in this sample configuration file, the name is not used and therefore not really
required. Slave address 1 is associated with the ICL-4300 on this COM port. The last line in the NETSESSI ON
record makes an association between register bank 1 and DI (digital input) registers. Whenever a Modbus master
reads digital input registers from this ICL-4300, it will access bank 1. Multiple r egLi nk associations can be
defined for one NETSESSI ON.

Four different register types are defined for Modbus, and may be used in r egLi nk associations:

Register Type | Abbreviation
Analog Input Al
Analog Output AO
Digital Input DI
Digital Output DO

In summary, this sample configuration sets up the 1CL-4300 as a Modbus slave device, capable of reading digital
inputs from an 1/0 card in dot 1, and communicating the digital input values to a Modbus master. In this
configuration, the ICL-4300 could be used as an expansion 1/0 or remate I/O module.
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Now let's look at a dightly more complex example.

10
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Modbus Master -- Reading

The following configuration file sets up the ICL-4300 as a Modbus master. It polls a dave device on COM2 for
some digital and analog inputs. The input information received from the dave is sent to the digital outputs and
analog outputs on the master 1CL-4300. This application is a reasonably common one: multiplexing discrete
analog and digital signals over a communication link from one unit to another. It can be used to reduce wiring
costs, when compared with wiring the individual analog and digital signals. The communication link could be one
of several different media, including RS-232, RS-485 and radio.

EEE R Ok Ik ko R Rk I O kS kR bk S R R kR I o

File: SAMP2. I NI
File type: | CL- 4300 EasyLink Configuration File
Proj ect: tutorial

; Description: This file allocates registers, maps I/O to the registers, and

; configures COM2 as a Modbus RTU Mbde Master. The master polls a
; slave unit for sone digital inputs and anal og i nputs. These

; i nput values are then sent to the local digital and anal og

out puts (because the registers are mapped to the outputs).
EEE R I R S I S Sk kS S

REGALLOC Records
Al'l ocates register banks, used to store values that can be accessed by the
I/ O system communication system and Textual User Interface (TU).

; Allocate 16 Bool ean registers, with a bank ID of 1.

regType=bool ; register bank type
bl ockSi ze=16 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

Al'l ocate 16 anal og registers, with a bank I D of 2.

[ REGALLOC]

regType=i nt 16 ; register bank type

bl ockSi ze=16 ; nunber of registers to allocate in bank
bankl d=2 : nunber that identifies bank

| OVAP Recor ds
; Maps registers to physical 1/0

[ 1 OVAP]

slot=1 ; slot nunber of the I/0O board (1-4)

sect Type=DO ; identifies the I1/0O type of the section being mapped
startReg=1 1 ; starting bank ID/index to associate with I/0O

continued on next page
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continued

Map anal og outputs in slot 2 to registers in bank 2, starting wregister 1.

[ 1 OVAP]

sl ot =2 ; slot nunber of the I/0O board (1-4)

sect Type=A0O ; identifies the I/0O type of the section being mapped
startReg=2 1 ; starting bank ID/index to associate with I/0O

| OSCALE Records
; Defines scaling to be used for anal og inputs and out puts.

: Scal e anal og outputs to a range of 0 to 20000. (microanps)
[ 1 OSCALE]

startReg=2 1 : bankl d and i ndex

range=0 20000 ; mn/max engineering units

bl ockSi ze=16 ; nunber of registers to scale

cal Mode=0t 020mA cal i brati on node

. NETPORT Recor ds
; Defines ports to be used for network conmmunications & sets their paraneters.

; Setup COMR.

[ NETPORT]

name=ModbusPor t ; nane to identify this record
por t =COWR whi ch port (COML-7)
baud=115200 baud rate to use on the port

dat aBi t s=8 data bits for this port

parity=none parity for this port
stopBits=1 stop bits for this port

. NETSESSI ON Recor ds
; Defines the protocol to be used on each NETPORT & sets protocol paraneters.

; Assign Mbdbus RTU Master protocol to net port.

name=ModbusMast er ; string that identifies this netsession
net por t =MbdbusPor t ; which netport to use for this session
pr ot ocol =ModbusRt uMast er ; protocol to use with this netsession

continued on next page
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continued

. NETEVENT Recor ds
; Defines messages to read and write information over the network.

; Pol|l slave for digital inputs 1-16, store locally in bank 1, registers 1-16.

event=cyclic 1 event type [every cycle]
action=read event action to take
bl ockSi ze=16 nunber of registers to get

src=Dl 1 ; starting point on slave

dst=1 1 where to put received data
net Sessi on=ModbusMast er net Session to use to execute this netevent
net Addr =1 network address of renote unit

; Pol | slave for analog inputs 1-16, store locally in bank 2, registers 1-16.

[ NETEVENT]
event=cyclic 1 event type [every cycle]
action=read event action to take

bl ockSi ze=16 nunber of registers to get

src=Al 1 ; starting point on slave

dst=2 1 where to put received data

net Sessi on=ModbusMast er net Session to use to execute this netevent

net Addr =1 network address of renote unit

EEE I I I I I I S I I I R I R I I I I R I IR I I I R I S R I R I I I I I I I I I I I R I I O I O
. End of file

EEE R Ok Ik kR R I O kR Ak R I kO kR R I
1

As before, registers are allocated with REGALLOC records. You will notice that a new data type, i nt 16, is
introduced in the second register bank allocation. As you may have guessed, the i nt 16 type is a 16-bit signed
integer. For alisting of all available data types, please see the Configuration File Reference chapter in this manual.

In this example, you can see that the digital outputs on the I/O card in dlot 1 are mapped to bank 1, starting with
register 1. The analog outputs on the 1/O card in slot 2 are mapped to bank 2, starting with register 1.

The analog output registers are scaled, using the | OSCALE record. Scaling makes it so the registers associated with
the analog outputs may be accessed in engineering units instead of arbitrary device units. In this case, the scaling is
set up so that the full range of the analog outputs (0.00 to 20.00 mA) corresponds to a scaled range of 0 to 20,000
(microamps). If the registers were not scaled, the full range of values would be 0-4095, corresponding to the 12-bit
digital to analog converter that is used by the hardware. In the | OSCALE record, the entry cal Mode=0t 020mA
selects the calibration mode to be used on the 1/0 board. In general, each analog 1/0 board contains two calibration
tables (for example, one for current mode and one for voltage mode). When the 1/0 boards are manufactured they
are calibrated for these two different modes, and the calibration data is stored on the I/O board itself in a non-
volatile memory device (EEPROM). Setting the cal Mode selects between these two different tables, or may be
used to ignore the tables altogether (cal Mode=none). For the different calibration modes associated with each 1/O
board, see the EasyLink Configuration File Reference chapter. Registers associated with analog inputs may be
scaled in the same manner as registers associated with anal og outputs.

Notice that the protocol is defined as Modbus RTU Master in the NETSESSI ON record for this example. Also, there
is no network address required in the NETSESSI ON record, because a Modbus master has no address. In general,
some parameters are optional in each record type. If a parameter is not specified, it defaults to a reasonable value.
The Configuration File Reference chapter indicates for each parameter whether it is optional, and what the default
values are. No r egLi nk association is needed for a Modbus master NETSESSI ON. This is because a Modbus

13
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master does not receive any unsolicited messages from the daves (there can be only one master on a given
communication link). Any messages generated by the master are configured on the master, and contain all the
information necessary without using ther eglLi nk parameter.

A new type of record, the NETEVENT record, is shown at the end of this sample file. NETEVENT records define
communication messages and the flow of information between the local and remote units. Notice that the
NETEVENT is associated with a NETSESSI ON, by referencing the NETSESSI ON hame.

In this example, the first NETEVENT defines a read message that polls slave address 1 for a block of 16 digital
inputs, starting with DI 1. When the information is received, it is stored in bank 1, starting at register 1. The
event parameter determines when this message will be triggered. In this case, it will be triggered on every event
cycle, aswill the second NETEVENT. An event cycle is complete when all pending NETEVENTS for a given port are
serviced. Consequently, the ICL-4300 will alternate between the two NETEVENTS.

The second NETEVENT defines a read message that polls slave address 1 for a block of 16 analog input values,
starting with Al 1. Theinformation received isto be stored in bank 2, starting with register 1.

When reading information from a Modbus save, the type of message generated depends on the sr ¢ parameter in
the NETEVENT. The source of information can be one of four different register types:

Register Type | Abbreviation
Analog Input Al
Analog Output AO
Digital Input DI
Digital Output DO

As you will see in the next section, when you write to a Modbus slave, the dst parameter determines the type of
message generated. The general ruleis that a remote Modbus slave device is referred to in terms of register types.
Thelocal ICL-4300 isreferred to in terms of bank 1Ds.

14
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Modbus Master -- Writing

Imagine that we also wanted to write information from the ICL-4300 master to the Modbus slave. How would we
accomplish that? We could add the following two NETEVENTS to our previous example (see the resulting file
SAVP3. | NI ):

[ NETEVENT]
event=cyclic 1 event type [every cycle]
action=wite event action to take

bl ockSi ze=16 nunber of registers to wite

src=1 17 where to get informati on on master

dst=DO 1 where to send information on sl ave

net Sessi on=ModbusMast er net Session to use to execute this netevent
net Addr =1 network address of renote unit

[ NETEVENT]

event=cyclic 1 event type [every cycle]
action=wite event action to take
bl ockSi ze=16 nunber of registers to wite

src=2 17 where to get informati on on master

dst=A0 1 where to send information on sl ave
net Sessi on=ModbusMast er net Session to use to execute this netevent
net Addr =1 network address of renote unit

The first NETEVENT causes 16 Boolean registers to be written from bank 1, starting at register 17, to dave 1. The
information is to be stored on the dave starting at digital output 1. The second NETEVENT causes 16 integer
registers to be written from bank 2, starting at register 17, to dave 1. The information is to be stored on the dave
starting at analog output 1. Both NETEVENTS are to be serviced every cycle (event =cycl i ¢ 1), giving each equal
priority. If you wish to lower the relative priority of an event, so that it happens less frequently, use a higher cycle
count value. For example, if you set one event up as cycl i c 3, it will happen one-third as often as those events
that areset upascyclic 1.

Time Based Net Events

In addition to cycle-based NETEVENTS (i.e. event =cyclic 1), NETEVENTS may be activated based on time.
Suppose, for example, that you wanted to read some information once every ten seconds. The following NETEVENT
would accomplish this:

[ NETEVENT]
event =ti ner Sec 10 ; event type (every 10 seconds)
acti on=r ead : event action to take

Time values are given in seconds. There is no guarantee that the message will be transmitted exactly every ten
seconds — this depends on system load. When atime-based event is "triggered” (the time has expired and it is ready
to be serviced), it will be serviced at the next available opportunity, as the communications system cycles through
the list of NETEVENTS.

15
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Triggers

NETEVENTS can also be based on triggers. Triggers are defined elsewhere in the configuration file and may be
referenced by name in one or more NETEVENTS. Here is an example of atrigger that is based on change of a group
of integer registers (seethefile SAMP4. | NI ):

[ TRI GGER]
name=Del taAl Tri g
trig=delta 10
startReg=3 1

bl ockSi ze=16

user definable trigger nanme

trigger type [change in value by 10]

starting bank ID/'register to nonitor for change
nunber of registers to nmonitor for change

The trigger will be activated whenever any of registers 1-16 in bank 3 change by 10 or more. The change is
detected using a comparison value that is stored for each register. The comparison values are stored each time the
trigger is activated. The trigger may be used in a NETEVENT, as follows:

[ NETEVENT]

event=trig DeltaAl Trig
action=wite event action to take

bl ockSi ze=16 nunber of registers to wite

; event type [trigger based]
src=3 1 where to get informati on on master

dst=A0 1 where to send information on sl ave
net Sessi on=ModbusMast er net Session to use to execute this netevent
net Addr =1 network address of renote unit

Asyou can see, the trigger is referenced by its name. The result of this trigger and NETEVENT combination is that
any time one or more of the registers change by 10 or more, the register block will be transmitted. This approach to
communications has powerful implications. Instead of constantly sending data, when no significant changes are
occurring, the communications system can be set up to transmit data only on change, thus dramatically reducing
communication traffic. This approach can be especially effective with a protocol that supports peer-to-peer
communications, such as the BrickNet protocol. BrickNet is supported on the ICL-4300, and is described further in
this manual.

Net Events With Multiple Conditions

In addition to the simple NETEVENTS that have been shown so far, more complex NETEVENTS can be created in
which multiple conditions are specified which cause the event to be triggered. The example below (see the file
SAMP5. | NI') shows how you can set up such a NETEVENT:

[ NETEVENT]

event=trig DeltaAl Trig
event =startup

event =ti ner Sec 60

; trigger this event based on a defined trigger
; trigger this event on application startup

; trigger this event every 60 seconds
action=wite : event action to take

bl ockSi ze=10 ; nunber of registers to wite

src=1 1 where to get informati on on master

dst=A0 1 where to send information on sl ave

net Sessi on=ModbusMast er net Session to use to execute this netevent
net Addr =1 network address of renote unit
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BrickNet Communications

Y ou may use the BrickNet communications protocol in much the same way as Modbus, but with substantially more
flexibility. The BrickNet protocol is designed as a peer-to-peer protocol, which allows any network node to
originate messages and send/receive information. It has features that make it well suited for use on many different
types of media, including radio, dial-up telephone, leased-line, RS-485 and RS-232. It supports complex message
routing schemes (sometimes referred to as store and forward). Multiple data types are supported: bit, integer,
floating point, and buffer.

A simple BrickNet EasyLink configuration file can be found in the file SAMP6. I NI . It is similar to a Modbus
master configuration file, with some differences as noted in below.

The register allocation record looks like this:

[ REGALLOC]

regType=f I oat ; register bank type

bl ockSi ze=32 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

Notice a new register type has been introduced (f | oat ). The BrickNet protocol directly supports floating point
numbers (both single precision and double precision). For double precision, use the data type doubl e.

As shown below, NETPORT records are defined in the same way as for Modbus protocol.

[ NETPORT]

name=Bri ckNet Port ; nane to identify this record
port =COv4 whi ch port (COML-7)
baud=19200 baud rate to use on the port

dat aBi t s=8 data bits for this port

parity=odd ; parity for this port
stopBits=1 : stop bits for this port

Notice also, with the BrickNet protocol, each node has a network address. As shown in the NETSESSI ON below,
the address assigned to this 1CL-4300 port is 1.

[ NETSESSI ON]

name=Bri ckNet Sessi on ; string that identifies this netsession

net port =Bri ckNet Por t whi ch netport to use for this session

pr ot ocol =Bri ckNet protocol to use with this netsession

net Addr =1 network address for this unit on this netsession

As shown below, when referring to registers in BrickNet NETEVENTS, both source and destination use a bank 1D
and index.

[ NETEVENT]
event=trig DeltaAl Trig
event =startup

; trigger this event based on a defined trigger
; trigger this event on application startup

event =ti ner Sec 60 ; trigger this event every 60 seconds

action=wite : event action to take

bl ockSi ze=16 ; nunber of registers to wite

src=11 ; where to get information on this |CL-4300

dst=1 1 : where to send information on renpte | CL-4300

net Sessi on=Bri ckNet Sessi on ; netSession to use to execute this netevent

net Addr =100 : network address of renpte unit
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When configuring BrickNet communications, make sure that the data type of both the source and destination banks
is the same. If the data type does not match properly on both ends, the transfer of information will not take place.
The receiving node will generate an error response message, and the transmitting node will display/log the error

message.

Sending "Non-Standard" Data Types Using Modbus

The Modbus protocol was designed to transport only Boolean (bit) and 16-bit integer information. Sometimesiit is
desirable in an application, however, to send other data types, such as floating point and 32-bit integer values. The
I CL-4300 provides a mechanism for doing this. Non-standard data types may be encoded by the sender within 16-
bit integer registers in a Modbus message and be decoded in the same way by the receiver. Other Modbus
implementations (SCADA systems, operator interfaces, etc.) implement similar schemes. There is not complete
agreement on the byte ordering within the Modbus messages, however, so the ICL-4300 supports two different byte
orderings (LSB first, and MSB first).

This mechanism does not apply to BrickNet protocol, because the BrickNet protocol is designed to transmit all of
the different data types without requiring any special "tricks."

Two sample configuration files are provided which illustrate transmitting data of type double from a Modbus
master to a Modbus slave. The master configuration file is SAMP7M | NI and the dave configuration file is
SAMP7S. | NI .. Portions of each file are shown below.

In SAMP7M | NI :

[ REGALLOC]

regType=doubl e ; register bank type

bl ockSi ze=8 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank
[ NETPORT]

name=ModbusPor t ; nane to identify this record
por t =COwR ; which port (COML-7)
baud=9600 ; baud rate to use on the port
parity=none ; parity for this port

dat aBi t s=8 ; data bits for this port
stopBits=1 ; stop bits for this port

[ NETSESSI ON]

name=MbdbusMast er

net por t =MbdbusPor t

pr ot ocol =ModbusRt uMast er
regMbde=MsbFi r st

[ NETEVENT]

event =ti mer Sec 10
action=write

bl ockSi ze=8

src=11

dst=A0 1

net Sessi on=ModbusMast er
net Addr =1

string that identifies this netsession

whi ch netport to use for this session
protocol to use with this netsession

encode regi ster data into nessages MSB first

trigger this event every 10 seconds

event action to take

nunber of source registers (doubles) to wite
where to get informati on on master

where to send information on sl ave

net Session to use to execute this netevent
net work address of renmote unit

The master is configured to have aregister bank of type double. It sends 8 registers from this bank to the dave. The
registers are encoded into the messages MSB (most significant byte) first, because r egMbde is set to MsbFi rst . If
you wish to use LSB first ordering, set r egMode equal to LsbFi r st.
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In SAMP7S. | NI :

[ REGALLOC]

regType=doubl e ; register bank type

bl ockSi ze=8 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank
[ NETPORT]

name=MbodbusPor t ; nane to identify this record
por t =COwR ; which port (COML-7)
baud=9600 ; baud rate to use on the port
parity=none ; parity for this port

dat aBi t s=8 ; data bits for this port
stopBits=1 ; stop bits for this port

[ NETSESSI ON]

name=MbdbusSI| ave

net por t =MbdbusPor t

net Addr =1

pr ot ocol =ModbusRt uSl ave
regLi nk=AO 1
regMbde=MsbFi r st

string that identifies this netsession

whi ch netport to use for this session

network address for this unit on this netsession
protocol to use with this netsession

link bank 1 to nessages that reference AO s
encode regi ster data into nessages MSB first

The dave configuration file contains a NETSESSI ON entry which associates messages that reference AO's with
bank 1 (abank of doubles). It also setsr eghbde equal to MsbFi r st , so that the same byte ordering is agreed-upon
by master and dave. This agreement is necessary or the information will be scrambled.
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Textual User Interface (TUI)

The textual user interface (TUI) is a powerful feature that allows you to define a user interface that operates
through one or more of the serial ports on the ICL-4300. To use the TUI, you must connect a terminal or terminal
emulator to the TUI port. Thisterminal must be capable of interpreting and displaying standard ANSI-BBS control
codes. For example, you may use the HyperTerminal program that comes with Windows 95, running on a PC.
Also, you may use a dedicated user interface terminal (such as a4 by 20, character-mode LCD display that operates
asa"dumb terminal").

The TUI is capable of displaying data from any register bank that has been defined. This includes all the different
data types. Multiple display pages can be defined, which consist of a background (text that does not change)
overlaid with fields that contain register information.

Configuring the TUI

To configure the TUI, you set up the port, pages and fields in the configuration file. Text files are independently
created to represent the background of each page.

A simple example is given in the files SAMP8. | NI (configuration file) and SAMP8P1. TXT (page 1 background
file). For reference, they arelisted in their entirety here.

SAMP8. | NI :

R R I R S I I Sk kI I R I O
; File: SAMPS. | N

; File type: I CL- 4300 EasyLink Configuration File

; Project: tutorial

; Description: This file illustrates use of the TU . Analog inputs 1-16 are

; di spl ayed

EEE R Ok ko R Rk I O kR kR I kO kR R I

: REGALLOC Records
; Al'locates register banks, used to store values that can be accessed by the
; 1/0 system communication system and Textual User Interface (TU).

; Al'l ocate 16 16-bit integer registers, with a bank ID of 1.

regType=i nt 16 ; register bank type
bl ockSi ze=16 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

continued on next page
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continued

| OVAP Recor ds
; Maps registers to physical 1/0

[ 1 OVAP]

slot=1 ; slot nunber of the I/0O board (1-4)

sect Type=Al ; identifies the I/0O type of the section being mapped
startReg=1 1 ; starting bank ID/index to associate with I/0O

. NETPORT Recor ds
; Defines ports to be used for network conmmunications & sets their paraneters.

;. Setup COML.

[ NETPORT]

name=Tui Port ; nane to identify this record
por t =COML whi ch port (COML-7)

parity=none parity for this port
dat aBi t s=8 data bits for this port

baud=115200 baud rate to use on the port
stopBits=1 stop bits for this port

TU Records
; Defines serial ports to be used for the textual user interface (TU).

[TUI]

name=My Tui : nanme to associate with this TUl

net Port =Tui Port ; network port nanme

header="TU SAMPLE" ; string displayed on top line of all pages

. TUI PAGE Recor ds
; Defines TU pages.

nanme=PAGE1l ; TU page nane
t ui =My Tui ; nanme of TU to use for this page
pageNum=1 ; TU page nunber

backgr ound=SAMP8P1. TXT page background fil enane

continued on next page
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continued

© TUI FI ELD Records
; Defines TU fields, used to display register information

; Display values frombank 1 (attached to anal og inputs).

page=PAGE1l
position=4 6
startReg=1 1

bl ockSi ze=16

format =" Al ?: #####"

nane of page on which to display this field
x/y coordinates of field data starting point
bankl d and i ndex

nunber of registers to display vertically
specify tag and format for registers

EEE R Ok Ik kR R I O kR Ak R I kO kR R I

© End of file

EEE R Ok R Ik ko O R R R R I kR R Ak O R Rk b O R A
1

SAMP8PL. TXT
oo +
| Anal og I nputs
oo +
oo +

Notice that there are three new record types: TUl , TUI PAGE and TUI FI ELD. The TUl record attaches the textual
user interface to a serial port. The serial port is defined by a NETPORT record. The TUI PAGE record defines some
characteristics for one page of the TUI. Multiple pages may be defined. Finally, the TUI FI ELD record sets up a
field where information is to be displayed on a page.
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When viewed with HyperTerminal, executing on an 1CL-4300, the sample looks like this:

#z direct com2 - HyperT erminal
File Edit “iew Call Transfer Help

Dl 55| @B

UI SAMPLE 1 ;I

Analog Inputs

Al @i:
Al A2: 3L88
Al @3:

E-S
=1

e (1 ) O 1

B WNE RSSO A

T

CEAEEIEEEE

Connected 0:08:47 |futo detect [1152008N-1  [SCROLL  [CAPS [NUM  [Captue  [Fiint echo
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Let'slook at each of the TUI records from SAMPS. | NI in more detail.

[TUI]

name=Tui Port

net Por t =Tui Net Por t
header ="TU SAMPLE"

Each textual user interface that is defined (you may have more than 1, on different serial ports) must have a name.
This name is used in the other records to identify the TUI. The defined header string is displayed at the top of each
TUI page, and istypically used for title information.

[ TU PAGE]

nanme=PAGE1l ; TU page nane

t ui =My Tui ; nanme of TU to use for this page
pageNum=1 ; TU page nunber

backgr ound=SAMP8P1. TXT page background fil enane

This TUI PAGE record is identified with the name PAGE1, which is referred to in the TUl FI ELD record. Each
TUI PAGE record must have a name. The second line of this record (t ui =My Tui ) identifies which TUI this record
pertains to. Each page has a page number, which allows the user to navigate between pages, using the 'P key,
followed by the page number. The last linein thisrecord (backgr ound=SAMP8P1. TXT) defines the file to be used
as the background for this page. Thebackgr ound field is optional.

[ TU FI ELD]

page=PACGE1l ; nane of page on which to display this field
position=12 6 ; x/y coordinates of field data starting point
startReg=1 1 : bankl d and i ndex

bl ockSi ze=16 ; nunber of registers to display vertically
format =" Al ?: ###HH#" ; specify tag and format for registers

This record causes a block of 16 values to be displayed, starting with register 1 from bank 1. The position is given
in x/y coordinates, with the upper left-hand corner of the display corresponding to position /1. The f or mat

parameter controls the formatting of each data field. The '?' character is replaced with the register index, and the
'#' characters are replaced with the register value. For floating point numbers you may include a decimal point and
indicate the number of decimal digits which should be displayed (such as #####. ##).
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Another sample, represented by the files SAMPI. | NI (configuration file), SAMPIP1. TXT and SAMPIP2. TXT (page
backgrounds), illustrates additional data types and features of the TUI. This sample has two pages defined, with
two groups of information being displayed on each page. The two pages look like this:

#g direct com2 - HyperT erminal

File Edit “iew Call Transfer Help
UI SAMPLE <(samp?.ini) age: 1 ;I
Analog Inputs Analog Outputs
Al 1: A.80 Ad 1i:
Al 2: a.80 Ao 2: a.480
Al 3: a.80
Al 4: a.88
Connected 0:02:27 |Aut0detect |1152DD 8-N-1 SCROLL |CAF'S |NUM !Capture Print echo Y

#z direct com2 - HyperT erminal

File Edit “iew Call Transfer Help
UI SAMPLE (samp?.ini) age: 2 ;I
Digital Inputs Digital Outputs
DI 1= @ DO 1: §
DI 2: @ DO 2: @
DI 3: 8 DO 3: 8
DI 4: @ DO 4: @
Connected 0:03:25 |futo detect [1152008N-1  [SCROLL  [CAPS [NUM  [Captue [Fiint echo 4
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Let'slook at some of the records that make up this sample (SAMPIP1. | NI ).

[TU]

name=My Tui : nane to associate with this TU

net Port =Tui Port ; network port nanme

header="TU SAMPLE (sanp9.ini) page: "
refreshSec=10 ; how often to conpletely refresh display

scanRat eMs=10 ; how often to scan fields for change

Notice that the header parameter contains the text "page" to label the current page number. By default, the
current page number is shown in the upper right hand corner of the display. If you wish to move the page number
to a different location, use the pageNunioc parameter. You will notice two parameters: r ef reshSec and
scanRat eMs. Periodically, the TUI refreshes the entire display. By default, this happens every 30 seconds. If you
wish to have this happen more or less frequently, you can change it with the r ef r eshSec parameter. To disable
this periodic refreshing, set this parameter to 0. To control how often the system checks registers to determine if
the display needs updating, you may adjust the scanRat eMs parameter. By default, the system checks all
displayed registers every 100 milliseconds.

One of the TUI FI ELDrecords from the file SAMP9. | NI looks like this:

[ TU FI ELD]

page=PAGE1l

position=4 6
startReg=1 1

bl ockSi ze=4

format ="Al ?: ####. ##"
readOnl y=yes

nane of page on which to display this field
x/y coordi nates of field data starting point
bankl d and i ndex

nunber of registers to display vertically
speci fy register display format

make field read-only (can't change inputs)

Notice the parameter r eadOnl y, which controls whether or not the user is alowed to enter numbers into the field.
In this, case the field is set as read-only, because the data being displaying is coming from analog inputs, and it
would not make any sense to write to an analog input. The default value for this parameter is no, so if you want to
allow the user to write to afield, you may omit this parameter.
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Using the TUI

To switch between pages, you may use any of the following keys:
P <num> Enter switch to a specific page number (1, 2, 3...)
N switch to the next page
L switch to the last (previous) page

To move between fields, use the Tab key or up/down arrow keys.

To edit a displayed data field, press the Enter key to access edit mode. Once you are in edit mode, you may use the
following keys:

numbers, the minus sign, and the decimal point for numeric fields
alphanumeric characters are accepted for buffer fields

the Delete key clearsthefield

the Backspace removes character to the left of cursor

Left/right arrow keys move the cursor between digits

Up/down arrow keys change individual digits/characters

the Escape key restores the last value and exits edit mode

When you are finished editing the field, press Enter to accept the new value, or Escape to cancel your changes and
restore the previous value.

Pressing the Escape key when you are not in edit mode will cause the current page to refresh (redraw).
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Defines

"Defines’ are a feature that can be used to improve readability and maintainability of your configuration files. The
use of defines is entirely optional. A define consists of a symbol and an associated value. Whenever the symbol
appears in the configuration file, its defined value is subgtituted. An example taken from the sample file
SAVP10. | NI will help clarify the idea:

[ DEFI NES]

BOOL_BANK=1 : bank 1D for Bool ean bank

BOOL_BLOCK_SI ZE=16 ; Bool ean bank bl ock size

SLAVE_ADDRESS=1 : Mbdbus address of slave

[ REGALLOC]

regType=bool ; register bank type

bl ockSi ze=BOOL_BLOCK_SI ZE ; nunber of registers to allocate in bank
bankl d=BOOL_BANK : nunber that identifies bank

[ NETEVENT]

event=cyclic 1 ; event type [every cycle]

acti on=r ead : event action to take

bl ockSi ze=BOOL_BLOCK_SI ZE ; nunber of registers to get

src=Dl 1 ; starting point on slave

dst =BOOL_BANK 1 ; where to put received data

net Sessi on=MbdbusMast er : netSession to use to execute this netevent
net Addr =SLAVE_ADDRESS : network address of renmpte unit

In this case, the symbol BOOL_BANK is defined with a value of 1. Wherever BOOL_BANK appears in the rest of the
configuration file, its value is substituted. The same type of substitution occurs with the symbols
BOOL_BLOCK_SI ZE and SLAVE_ADDRESS. One advantage of using defines is that it allows you to specify in one
location values that might change in the future, instead of scattering the values throughout the entire configuration
file. When you need to change the value, you can ssimply changeit in one place, instead of multiple places.

28




USING EASYLINK

Defaults

Defaults are another feature (like defines) which are not required, but which can make creating and maintaining
configuration files easier. In a configuration file record, whenever you omit an optional parameter, that parameter
takes on a default value. The default feature allows you to specify what the default value should be for omitted
parameters. The sample file SAMP11. | NI illustrates the use of defaults. An excerpt is shown here:

[ DEFAULTS]

; NetPort paramBt @rS --------m oo oo i
baud=19200 : set to the default baud rate

dat aBi t s=8 : set to the default nunber of data bits
stopBits=1 ; set the default number of stop bits
parity=even ; set the default parity

[ NETPORT]

name=MbodbusPort 1 ; nane to identify this record

por t =COML ; which port (COML-7)

By setting up appropriate defaults for baud, data bits, stop bits and parity, these parameters do not have to be
specified for each net port record. As a result, the entire configuration file is shorter and contains |ess redundant
information.

For a complete list of all the parameters that can be defaulted, and what their normal default values are, see the
EasyLink Configuration File Reference chapter.
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Options

Miscellaneous settings can be configured using the OPTI ONS record, as shown below:

[ OPTI ONS]

| ogDi spl ay=no ; 'yes' if error |og nessages should be displayed to console
ai Aver age=15 ; set analog input averaging to 15 for all slots & channels
ai Average=3 2 5 ; set analog input averaging to 3 for slot 2, channel 5

The | ogDi spl ay parameter indicates whether system error log messages should be displayed to the console
(typically COM1). The default setting isyes.

Theai Aver age parameter controls the software filtering (or "averaging”) of analog inputs. The averaging may be
set individually for each channdl. If you do not override the analog input averaging, it defaults to a count of 5,
which means that 5 consecutive samples are averaged together for each reading that is presented. The averaging is
specified as a sequence of three numbers. The first number is the averaging count. The second number is the dot.
the third number is the channél. If you omit the channel, the averaging setting applies to all channelsin the dot. If
you omit the dot and channel, the averaging setting applies to all channels in all dots. If multiple ai Aver age
parameters are specified, the parameters that appear later override the previous parameters. This effect is used in
the example shown above.
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Message Routing

The ICL-4300 is capable of acting as a message router. A message received can be redirected to another node on
the network, using either the same port or a different port.

A routing table determines message routing operation, and is set up using NETROUTE records. The routing table
determines which messages should be routed and where they should be sent.

BrickNet Routing Example

An example of BrickNet protocol routing is shown below. In this example a radio communications system is used.
The local station would like to communicate with each of the remote stations directly, but due to signal
propagation limitations of the radios and antennas used, direct communication is not possible with the remote
stations. Therefore, an intermediate station with which the local station can directly communicate is set up as a
router between the local stations and the remote stations. In addition, direct communication may occur between
remote stations, which should not be routed.

o e . >

L |

address 1 address 20 address 5
local unit router
ﬁ(/
address 6
remote
units T’
address 7
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Three sample files correspond with this example:

SAMP12A. I NI configuration file for thelocal unit, address 1
SAMP12B. | NI configuration file for the router, address 20

SAMP12C. | NI configuration file for one of the remote units, address 5

Excerpt from SAMP12A. I NI (local unit):

[ NETSESSI ON]

name=Bri ckNet Sessi on ; string that identifies this netsession
net port =Bri ckNet Por t whi ch netport to use for this session
pr ot ocol =Bri ckNet protocol to use with this netsession

net Addr =1 network address for this unit on this netsession
pat hl D=1 routing path identifier for transmtted messages
[ NETEVENT]

event=tinerSec 5 ; trigger this event every 5 seconds

action=wite : event action to take
bl ockSi ze=16 ; nunber of registers to wite
src=11 ; where to get information on this |CL-4300

dst=1 1 where to send information on renpte | CL-4300
net Sessi on=Bri ckNet Sessi on ; netSession to use to execute this netevent
net Addr =5 network address of renote unit

Notice the parameter pat hl Din the NETSESSI ON record. When messages are sent using this NETSESSI ON, the
path ID byte in the BrickNet message will take on a value of 1. Unit 20 is configured to route messages with a path
ID of 1. Any other messages will not be routed. In the NETEVENT record above, the destination network address is
given as 5. Notice that this is the address of one of the remote units, which is the ultimate destination. The
NETEVENT is not addressed to the intermediate destination (the router, unit 20).

Excerpt from SAMP12B. | NI (router):

[ NETROUTE]

rout eType=peer

i nSes=Bri ckNet Sessi on
i nAddr Dst =5 7

routing entry type
i nbound network session nane
messages destined for addresses 5 through 7

i nAddr Src=1 nmessages received fromaddress 1
pat hl d=1 route only nmessages with a path ID of 1
[ NETROUTE]

rout eType=peer
i nSes=Bri ckNet Sessi on

routing entry type
i nbound network sessi on name

i nAddr Dst =1 ; messages destined for address 1
i nAddr Src=5 7 ; messages received from addresses 5 through 7
pat hl d=1 ; route only nessages with a path ID of 1

These two NETROUTE records set up an outbound and return path for messages between the local unit and remote
units. Ther out eType parameter must be set to peer for BrickNet protocol. The first NETROUTE record applies to
received messages with a final destination address of 5, 6 or 7, and an intermediate source address of 1. The
intermediate source address is the unit from which the message last came (in this case it is the same as the
originator, since there are no additional hops in the route). The second NETROUTE record applies to received
messages with a final destination address of 1, and an intermediate source address of 5, 6 or 7. Notice that in both
cases, the pat hl d parameter is set to 1. This means that only messages with a path ID of 1 will be routed. This
mechanism helps the BrickNet protocol discriminate between messages that should be routed and those that should
not be routed. Local message traffic between units 5, 6 and 7 would have a path 1D of 0, and therefore would not be
routed.

Exerpt from SAMP12C. | NI (remote unit):
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[ NETSESSI ON]

name=Bri ckNet Sessi on ; string that identifies this netsession

net port =Bri ckNet Por t whi ch netport to use for this session

pr ot ocol =Bri ckNet protocol to use with this netsession

net Addr =5 network address for this unit on this netsession

Nothing particularly unusual is seen in the NETSESSI ON record for the remote unit. It is sufficient to Simply set the
address to 5. Configuring a path ID on this NETSESSI ONis not necessary. When this unit generates a message in
response to an incoming command from unit 1, it will use the path ID that was contained in the incoming message.
This allows the response to be routed back to the originator using the same path.
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Modbus Routing Example

An example of routing using the Modbus protocol is shown below. It is similar to the previous example in that a
radio system is used, with an intermediate station acting as a router between a local unit and several remote units.
Because of the way the Modbus protocol is designed, address trandlation must be used so that when the master
hears the router re-transmitting a message, the master will not interpret this as a response to its own message. The
master must, however, be able to reject messages that do not have the expected dave address. The router trandates
incoming messages from the master such that address 5 trandates to address 105, 6 trandates to 106 and 7
trandates to 107. When the router receives responses from the daves, it trandates the addresses in the reverse.
Address 105 translates to address 5, 106 translates to 6 and 107 trandates to 7. Thus, as far as the master is
concerned, it is communicating with daves 5, 6 and 7.

A~ < — > ~ «—

L |

master dave 20 dave 105
local unit router
T*/
dave 106
remote
units o
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Three sample files correspond with this example:

SAMP13A. I NI configuration file for the Master

SAMP13B. | NI configuration file for the router, address 20

SAMP13C. | NI configuration file for one of the remote units, address 105

Excerpt from SAMP13A. | NI (master):

[ REGALLOC]

regType=i nt 16 ; register bank type

bl ockSi ze=32 ; nunber of registers to allocate in bank
bankl d=1 : nunber that identifies bank

[ NETSESSI ON]

name=ModbusSessi on ; string that identifies this netsession
net por t =MbdbusPor t ; which netport to use for this session
pr ot ocol =ModbusRt uMast er ; protocol to use with this netsession

[ NETEVENT]

event=tinerSec 5 ; trigger this event every 5 seconds

action=wite : event action to take
bl ockSi ze=32 ; nunber of registers to wite
src=11 ; where to get information on this |CL-4300

dst=A0 1 where to send information on renpte | CL-4300
net Sessi on=MbdbusSessi on net Session to use to execute this netevent
net Addr =5 network address of renote unit

The master transmits a block of 32 16-bit integer registers to address 5. Notice that with Modbus protocol (unlike
BrickNet) thereis no path ID.

Excerpt from SAMP13B. | NI (router):

[ NETSESSI ON]

name=MbdbusSessi on ; string that identifies this netsession

net por t =MbdbusPor t whi ch netport to use for this session

pr ot ocol =ModbusRt uSl ave protocol to use with this netsession

net Addr =20 network address for this unit on this netsession

[ NETROUTE]

rout eType=command ; routing entry type

i nSes=MbdbusSessi on : inbound network session nane

i nAddr Dst =5 7 ; messages destined for addresses 5 through 7
out Addr =105 : transl ates addresses 5->105, 6->106, 7->107

[ NETROUTE]

rout eType=r esponse
i nSes=MbdbusSessi on
i nAddr Src=105 107
out Addr =5

routing entry type

i nbound network session nane

messages received from addresses 105 t hrough 107
transl at es addresses 105->5, 106->6, 107->7

The router is set up as a Modbus dave. Its address doesn't really matter for routing purposes, except that it can't be
in the range 5-7 or 105-107. In this case, it is 20. The first NETROUTE entry routes command messages that are
received from the master with a destination address of 5-7. In the Modbus protocol, master command messages
contain the address of the dave (the master has no address). The router retransmits these messages, trandating the
address to 105-107. The out Addr parameter accomplishes this trandation. The second NETROUTE entry routes
response messages that are received from the daves. In the Modbus protocol, slave response messages contain the
address of the dave. The router retransmits these messages to the master, trandating addresses 105-107 to 5-7.
Once again, the out Addr parameter accomplishes this trandlation.

Excerpt from SAMP13C. | NI (dave):
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[ REGALLOC]
regType=i nt 16
bl ockSi ze=32
bankl d=1

[ NETSESSI ON]
name=MbdbusSessi on

net por t =MbdbusPor t

pr ot ocol =ModbusRt uSl ave
net Addr =105

regLi nk=AO 1

regi ster bank type
nunber of registers to allocate in bank
nunber that identifies bank

string that identifies this netsession

whi ch netport to use for this session

protocol to use with this netsession

network address for this unit on this netsession
associate AOs with bank 1

Notice in this configuration file that the address for the Modbus dave is 105. Also, the r egLi nk parameter is used
to associate AO registers with bank 1. Thiswill cause the incoming data that was transmitted from the master to be

stored in bank 1.
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Chapter 4 — EasyLink Configuration File Reference

This chapter provides a reference for the EasyLink configuration file. Some additional parameters that were not
explained in the tutorial section are listed here, along with a complete set of possible values for each parameter,
and default values where applicable.

Syntax

The configuration fileis an ASCII text file, with a syntax patterned after the familiar (to some, anyway) Windows
INI file. The configuration file defines a configuration database, which consists of 1 or more records of various

types. Thebasic format is:

comment
[ recordname] ;  comment
param=value ; comment
param=value ; comment
param=value ; comment
param=value ; comment
[ recordname] ;  comment
param=value ; comment
comment
param=value ; comment
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Syntax Rules:

Comments start with a semicolon, and go to the end of theline.

Record names are enclosed in square brackets—"[]".

Each record consists of alist of parameters.

The parameter name appears on the left side of the equals sign, and its value appears on the right
side.

The parameter names and allowed val ues are specific to each record type.

Record names, parameter names and values are not case-sensitive.

The order in which records appear in thefileis not critical, except as noted.

The order of parameters within arecord is not critical, except as noted.

User-defined symbol s/identifiers can be up to 32 characters.

User-defined symbol /identifiers must begin with a non-numeric character and may contain the
following characters: a-z, A-Z, 0-9 and _.

String values with embedded spaces must be placed in double quotes (asin " ny string").
Quotes are optional otherwise.

Lineswith more than 120 characters will be truncated.
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Outline of the EasyLink Configuration File

An outline of the configuration file is shown beginning on the following page. Each section is described in more
detail in the remainder of this chapter.

Typographic conventions are shown bel ow.

Items that are found on the left-hand side of the equal sign (parameter names):

param normal underline required parameter for record
param wave underline parameter may be optional
par am no underline parameter is optional

Items that are found on the right hand side of the equal sign (parameter values):

val italics value you supply (number or string)

val bold default value for optional parameters

synbol normal keyword, appears literally in file

[val] brackets optional value for parameter

| vertical bar separates different optional values (means "OR")

Notes/comments that are not part of the syntax are enclosed in braces - "{}".
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{ defines values that can be used el sawhere in thefile}

{NOTE: multiple defines may be under the same record}
[ DEFI NES]

name = definition { equate name to definition}

{ miscellaneous options}

[ OPTI ONS]

| oghDi spl ay = yes|no {yes to display log messages to consol e}

ai Aver age = aveCount [dot [chan]] { sets averaging for one or more Al channels}
{aveCount=0-255, dot=1-4, chan=1-16}

di I nvert = dot [chan] {enablesinversion of digital input channels}

{dot=1-4, chan=1-16}

{ sets the default value for various parameters}
[ DEFAULTS]

{REGALLCC parameters}
storage = ranjnvram

{NETPORT parameters}

baud = 300|1200|2400/4800[9600[19200|38400|57600|115200

parity = noneloddleven|mar k|space|mar k9bi t [space9bi t

dataBits = 8|7|6/5

stopBits = 12

rtshbde = al waysOnlal waysOF f [xnt On

| eadDel ayMs = timel0

trail Del ayMs = time|0

rcvBuf Si ze = dize {normal default is protocol-dependent}
xnt Buf Si ze = size {normal default is protocol-dependent}

{NETSESSI ON parameters}

protocol = nodbusRt uMast er |
modbusRt uSl ave|
modbusAsci i Mast er|

modbusAsci i Sl ave|
bri ckNet

net Addr address|o
reghbde = MsbFirst|LsbFirst
readyMode = al ways]|

ti meMs readyTime
accessDel ay = [min|0] max|50
hopLim t = limit5
event GapMs = time|0
sesGapMs = timel0
respDel ayMs = timel0
respTi meout Ms = time1000
respRetry = count|3
rcvTi meout Ms = timel500
pr obeTi meSec = timel0
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{allocates space for register banks}
[ REGALLOC]

regtype =
bool |
i nt 8|
i nt 16|
i nt 32|
float|
doubl e|
buf fer
bl ockSi ze = size
bankld = id

storage = ranjnvram

{1-bit Boolean - holds true/false or on/off values}
{8-hit integer}

{16-bit integer}

{32-bit integer}

{32-bit single precision |EEE floating point}
{64-bit double precision |EEE floating point}
{array of bytes}

{number of registersto allocate}

{identifies the bank, id=1-10000}

{volatile or non-volatile RAM}

{maps registers to physical 1/0}
[ 1 OVAP]
sl ot = dotNum

sect Type =
DI |
DO
Al |
AO

start Reg = bankiD regindex

{ number of dot which contains I/O board, s otNum=1-4}
{ board section type}

{digital input}

{digital output}

{analog input}

{analog output}

{ starting register}

{scales analog 1/0 from device units to engineering units}

[ | OSCALE]
start Reg = bankiD regindex
range = min max
percent = low high
clanmp = min max
bl ockSi ze = sizell
cal Mode =
none|
0t 05V|
0t 010V
neg5t 05V|
negl0t 010V
0t 020mA

{ starting register}

{ minimum/maximum engineering units}
{low/high converter percent for r ange}
{min/max to clamp}

{number of registersto scale}

{ calibration mode (default is1/O board's 1t cal table)}
{do not use calibration information}
{use 0 to 5 volt mode}

{use 0 to 10 volt mode}

{use -5 to +5 volt mode}

{use—10to +10 volt mode}

{use 0 to 20 mA mode}

{ scales and copies values from one group of registersto another (source to destination)}

[ REGSCALE]

srcReg = bankiD regindex
dst Reg = bankiD reglndex
srcRange = min max

dst Range = min max
clanmp = min max

bl ockSi ze = sizell

{ source starting register}

{ degtination starting register}

{ minimum/maximum values for source registers}

{ corresponding min/max values for destination registers}
{min/max to clamp destination registersto}

{number of registersto scale}
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{defines atrigger for NETEVENT to use}
[ TRI GGER]

name = trigName

trig =
del ta threshold |
del t aReg bankiD regindex |
edge eitherfriseffall |
cyclic cycleCount |
ti mer Sec timeVal

start Reg = bankiD reglndex

bl ockSi ze = sizell

{trigger name (referenced by NETEVENT)}

{trigger type}

{triggered when any reg in block changes by threshold}
{sameasdel t a, but threshold is stored in register}

{ detects change in any Boolean register in block}
{triggered every cycl eCount cycles}

{time based (in seconds)}

{requirediftrig = delta, del t aReg or edge}
{avail iftrig = delta, del t aReg or edge}

{ network communications port}
[ NETPORT]

name = portName

port = cont|con®|...conv
baud = 300[1200[2400}4800]9600

19200[38400[57600[115200

parity = none|oddleven|mar k|space|
mar k9bi t [space9bi t

dataBits = 8|7|6/5
stopBits = 12
rtshbde = al waysOnlfal waysOF f [xnt On
| eadDel ayMs = timel0
trail Del ayMs = time|0
rcvBuf Si ze = size
xmt Buf Si ze = Sze

{ network port name}
{serial port to use}
{baud rate to use}

{ parity to use}

{ data hits to use}

{stop bitsto use}

{how RTS signal isto be controlled}

{time from RTS activation to data transmission}

{time from transmission complete to RTS de-activation}
{receive buffer size, default is protocol-dependent}
{transmit buffer size, default is protocol -dependent}
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{networ k protocol session}
[ NETSESSI ON]

name = sesName

net Port = netPort

protocol =
modbusRt uMast er |
modbusRt uSl ave|
modbusAsci i Mast er|
modbusAsci i Sl ave|
bri ckNet

address|o

net Addr
regLi nk

DI bankiD|
DO bankiD|
Al bankiD|
AO bankiD
reghbde = MsbFirst|LsbFirst
readyMode =
al ways|
ti meMs readyTime
accessDel ayMs = [min|0] max|50
pathid = idlo
hopLim t = limit5
event GapMs = time|0
sesGapMs = timel0
respDel ayMs = timel0
respTi meout Ms = time1000
respRetry = count|3
rcvTi meout Ms = timel500
pr obeTi meSec = timel0
al t Net Ses = sesName

{ network session name}

{ name of network port to use}

{protocal to use for session}

{Modbus RTU Mode Master}

{Modbus RTU Mode Slave}

{Modbus ASCIl Mode Master}

{Modbus ASCII Mode Slave}

{BrickNet}

{ network address}

{register bank to associate with message type}

{associate bank! D with messages referencing DI's}
{associate bank! D with messages referencing DO's}
{associate bank! D with messages referencing Al's}
{associate bank! D with messages referencing AO's}

{ register/message byte ordering}

{how mediais determined to be ready}

{mediais always ready}

{ media ready when nothing received sincer eadyTi nme}
{min/max access backoff when not ready}

{routing path identifier for transmitted messages}

{routing hop limit count}

{time gap to insert after each event serviced}

{time gap to insert after all events on same session serviced}
{ delay time before sending a response to incoming message}
{timeout before retry after no response to outgoing message}
{retry attempts on no response for the same message}
{receiver byte timeout to restart message}

{probe interval to reconnect failed node (O=disabled)}
{alternate session to use on failure (same protocol & port)}

{ network event, causes message transmission}
[ NETEVENT]

name = eventName
net Sessi on = session
event =
startup |
cyclic cycleCount |
ti mer Sec timeVal |
trig trigName
action =
r ead|
write|
probe
bl ockSi ze = size

net Addr = address

{ network event name}

{ name of network session to service event}
{ condition that triggers event}

{on application startup}

{ every cycleCount cycles}
{time based every t i meVal seconds}
{trigger based}

{action to take when event triggered}

{read information from remote device}

{write information to remote device}

{'send probe message to determine if contact can be made}
{number of registersto read/write (not required for probe)}
{'source of data (not required for probe)}

{ degtination of data (not required for probe)}

{ network address of remote unit}

{NOTE: multipleevent parameters may be specified for the same record.}

{ sets up message routing}
[ NETROUTE]
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routeType =
peer |
command|
response
i nSes = session
i nNAddr Dst = min [max]
inAddrSrc = min [max]
peer}

out Ses = session

out Addr = addr
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{routing entry type}

{used for peer-to-peer protocols (BrickNet)

{ command msg, used for master/slave protocol s (Modbus)}
{response msg, used for master/slave protocol s (Modbus)}
{inbound network session name}

{min/max destination addresses allowed for route path}
{min/max src addresses allowed for route path, rq'd for

{ outbound network session name (defaultstoi nSes value)}
{ outbound starting address (defaultstoi nAddr Dst min)}
{path identifier required for peer}

{ defines atextual user interface (TUI)}

[TU]

name = tuiName

net Port = portName
header = headerSring
refreshSec = refreshTime|30
scanRat eMs = scaneTime|100
pageNunlLoc Xy

quit = quitkey

{TUI port name}

{name of net port to use}

{string to be displayed on top line of all pages}
{TUI page refresh rate in seconds}

{TUI field scan rate in milli-seconds}

{xly coordinates of page number |ocation}

{ character to terminate program}

{definesa TUI page}
[ TUl PAGE]

nane = pageName

tui = tuiName
pageNum = pageNumber
background = filename

{name used to refer to this page}
{TUI to associate this page with}
{ page number to associate with this page}
{ fileto use for page background

{definesa TUI data field}
[ TUl FI ELD]

page = pageName
position = Xy

start Reg = bankld index
bl ockSi ze = count|l
readOnly = yes|no
format = formatSpecl#
clanmp = min max

{ name of page on which to display thisfield}

{xly coordinates of field data starting point}

{ starting register which contains data to display}

{number of registersto display vertically}

{yesif field isto be read-only, no for read/write}

{format of datafield to display (such as" Al ?: ###. ##")}
{min/max range to clamp user TUI input}

{ defines voice messages, useful only in conjunction with a C or |SaGRAF application program}

[ VO CE]

msg = refNum msgLen [tagName]

{ defines msg w/reference number, max length & tag name}
{refNum=0-65535, msgL en=0.3-240.0 seconds}

{NOTE: multiple 'msg' parameters may be listed under the same record.}
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Records and Parameters

The descriptions and tables which follow contain additional information for each record type.

[DEFINES]

Defines allow you to create symbolic names with equivalent values. These symbolic names can be used throughout
the configuration file where the value normally would go. The configuration file parser looks up and substitutes the
value for the name wherever you use the name. This allows you to define a value in one place and use it in many
places. If the value needs to change, then you only need to change the define and not al the placesit is used. Make
sure that you do not use a keyword as a define name.

Parameter Value Type | Allowed Values Required | Default Remarks
name text any text string, up to 32 no none A define can be used
characters within a define, but they
must be defined in order of
inclusion.
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[OPTIONS]
Miscellaneous options are controlled by the OPTI ONS record.
Parameter Value Type Allowed Values | Required | Default Remarks
logDisplay enumerated yes no yes Determines whether sys-
no tem error log messages

will be displayed to the
console. A setting of yes
causes messages to be

displayed.
aiAverage compound: aveCount: 0-255 | no aveCount=5 | Software filtering (or
aveCount (integer) | dot: 1-4 dot=all "averaging") is applied to
dot (integer) chan: 1-16 chan=all analog input signals. This
chan (integer) parameter determines how

much filtering isused. An
aveCount valueof O or 1
means that no filtering
should be applied. A
value greater than 1
means that some filtering
should be used. The larger
the aveCount value, the
more filtering is applied.
If you omit the ot and
channd, the averaging
setting is applied to all
dots and channels. If you
omit the channd, the
averaging setting is
applied to al channdsin

the dat.
dilnvert compound: dot: 1-4 no chan=all Determines whether
dot (integer) chan: 1-16 digital input channels are
chan (integer) inverted, by dot and

channd. If you omit the
channd, theinversion
setting is applied to all
channelsin the dot.
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[DEFAULTS]

The DEFAULTS record allows you to set the default values for a number of parameters. This overrides the standard
default values. As aresult, the rest of the configuration file can be more terse. For the proper syntax, meaning and
allowed range of values, see the description for the appropriate record/parameter elsewhere in this chapter. The
table below lists all of the different parameters which can appear in the DEFAULTS record.

Record Type Parameter
REGALLOC storage
baud
parity
dataBits
stopBits
NETPORT rtsMode
leadDelayMs
trailDelayMs
rcvBufSize
xmtBufSize
protocol
netAddr
regMode
readyMode
accessDelayM s
hopLimit
NETSESSION eventGapMs
sesGapMs
respDelayMs
respTimeoutMs
respRetry
revTimeoutMs
probeTimeSec
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[REGALLOC]

Register bank allocation records allow you to allocate memory for register banks, in either volatile or a non-volatile
RAM.

Parameter Value Type | Allowed Values Required | Default Remarks

regType enumerated | bool yes none Determines the type of
int8 bank allocated.

int16
int32
float
double
buffer
blockSize integer 1-65535 yes none Determines the number of
registers all ocated, not
necessarily the number of
bytes.

bankld integer 1-10000 yes none Thebank ID isused to
reference the bank
elsewhere within the
configuration file, as well
aswithin your C
application program.
storage enumerated | ram no ram Selects the storage location
nvram for the register bank --
either volatile RAM or
non-volatile RAM.
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[IOMAP]
1/0 mapping records allow you to map registersto physical 1/0.
Parameter Value Type Allowed Values Required | Default Remarks
dot integer 1-4 yes none Indicates which dot the /O
board that you are mapping
registerstoisinstaledin.
sectType enumerated DI yes none Identifies the type of the
DO Section you are mapping.
Al Some I/O boards have
AO multiple I/O sections.
startReg compound: Any valid register yes none Starting point of the block
banklID (integer) | of a compatible type of registersthat isto be

regindex (integer)

for section, as
listed:

DI, DO: Bool
Int8
Int16
Int32

Al, AO:. Int8
Int16
Int32
float
double

mapped to the I/O section.
As many registers as there
are /O pointsin the section
are mapped to the board.
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[IOSCALE]
I OSCALE records allow you to scale analog inputs and outputs using engineering units instead of arbitrary device
units.
Parameter Value Type Allowed Values | Required | Default Remarks
startReg compound: any valid register | yes none Beginning point of the
banklID (integer) | which has been block of registersthat is
regindex (integer) | mapped to analog to be scaled. Theregisters
110 need to be associated with
analog 1/0 using IOMAP
records.
range compound: any range, where | yes none Specifies the range of
min (float) min1 max engineering unit values
max (float) that are to be scaled to the
analog input or output.
percent compound: 0-100, where no min=0 This parameter isused if
low (float) low < high max = 100 a sub-range of the analog
high (float) to digital converter (for
Al's) or digital to analog
converter (for AO's) isto
be mapped to the
specified engineering unit
range. Useful for 40 20
mA scaling: set min to 20
and max to 100. (20%is
the 4 mA point).
clamp compound: any valid range, no none This parameter is used to
min (float) where min < max clamp, or limit the
max (float) resulting scaled valuesto
the specified min and
max.
blockSize integer 1-65535 no 1 Specifies the number of
registersto scale.
caMode enumerated none no depends on I/O Specifies the calibration
OtosV board (see below) | mode that isto be used.
OtoloV This causes the correct
neg5to5V calibration valuesto be
negl0tol0V read from the /O board.
0to20mA Specifying None causes
the 1CL-4300 to ignore the
calibration values.
Calibration Modes:
/O Board Available M odes Default Mode
#43-Al116-14 none, Oto20mA, 0to20mA
Neg10tol0V
#43-A016-12I none, Oto20mA 0to20mA
#43-A016-12V none, 0to10V, Neg5to5V | Otol0V
#43-MINICOMBO-24 / 120 none, 0to20mA, 0to5V Oto20mA
Al section
#43-MINICOMBO-24 / 120 none, 0to20mA Oto20mA
AO section
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[REGSCALE]

REGSCALE records alow you to apply scaling operations between two registers or two sets of registers. The source
register bank is automatically scaled and copied to the destination register bank.

Parameter Value Type Allowed Values | Required | Default Remarks
srcReg compound: any valid integer | yes none Beginning point of the
bankID (integer) or floating point source block of registers
regindex (integer) | register that isto be scaled and
copied to the destination
block.
dstReg compound: any valid integer | yes none Beginning point of the
bankID (integer) or floating point destination block of
regindex (integer) | register registersthat isto receive
the scaled values.
srcRange compound: any range, where | yes none Specifies the range of
min (float) min max values that areto be
max (float) scaled from.
dstRange compound: any range, where | yes none Specifies the range of
min (float) min max values that areto be
max (float) scaled to.
clamp compound: any valid range, no none This parameter is used to
min (float) where min < max clamp, or limit the
max (float) resulting scaled valuesto
the specified min and
max.
blockSize integer 1-65535 no 1 Specifies the number of
registersto scale.
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[TRIGGER]
TRI GGER records allow you to specify conditions which can be used to activate NETEVENT records.
Parameter | Value Type Allowed Values | Required | Default Remarks
name string any text string, yes none Used to identify the record, so
up to 32 chars other records can refer toiit.
trig compound: thresholdcan be | yes none The ddta trigger monitorsa
delta (keyword) any valid floating block of registers for a change
threshold (float) point number equal to greater than the specified
threshold. The comparison values
are captured each time the trigger
is activated.
compound: banklD/reglndex The detaReg trigger works the
deltaReg (keyword) can refer to any same as the delta trigger, except
bankID (integer) existing register that the threshold valueisheld in
regindex (integer) of any type aregister.
except "buffer"
compound: The edge trigger is used for
edge (keyword) Boolean registers. The trigger can
either|riseffall (keywords) be activated on either edge, the
rising edge only, or thefalling
edge only.
compound: cycleCount: A cyclic trigger becomes active
cyclic (keyword) 1-65535 every cycleCount cycles. A cycle
cycleCount (integer) is complete when every pending
NETEVENT for the same device
has been serviced.
compound: timeval: The timerSec trigger is activated
timer Sec (keyword) 1-65535 sec every time the specified number
timeVal (integer) of seconds passes.
startReg compound: any valid register | for delta, none The starting register of the block
bankID (integer) of acompatible deltaReg, of registersto monitor for change,
regindex (integer) type as listed: and edge when used with the delta,
only deltaReg or edge trigger types.
delta, deltaReg:
int8
int16
int32
float
double
edge:
bool
blockSize integer 1-65535 for delta, none The number of registersin the
deltaReg, register block to monitor for
and edge change, when used with the delta,
only deltaReg or edge trigger types.
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[NETPORT]
NETPORT records define and configure network communication ports.
Parameter Value Type | Allowed Values Required | Default Remarks
name string any text string, upto 32 | yes none Used to identify the record, so
characters other records can refer toit
port enumerated | COM1, COM2, COM3, | yes none Specifieswhich serial port this
COM4, COM5, COMS6, record refersto.
COoM7
baud integer 300, 1200, 2400, 4800, no 9600 Specifies the baud rate to use
9600, 19200, 38400, on this serial port.
57600, 115200
parity enumerated | none, odd, even no none Specifies the parity to use on
this serial port.
dataBits integer 56,78 no 8 Specifies the number of data
bits to use on this serial port.
stopBits integer 1,2 no 1 Specifies the number of stop
bits to use on this serial port.
rtsMode enumerated | alwaysOn no alwaysOn Specifies how to control the
alwaysOff RTSsignal.
xmtOn (on for transmit)
leadDelayMs integer 0-65535 ms no 0 Time from RTS assert to begin
transmit.
trailDelayMs integer 0-65535 ms no 0 Time from transmit end to
RTS de-assert.
rcvBufSize integer 0 (means use default) no protocol -based: Determines the size (in bytes)
1-65535 Modbus=256 | of the receive buffer used with
BrickNet=512 | thisseria port. Itis
recommended that you use this
parameter only to increase the
buffer size, and not to decrease
it.
xmtBufSize integer 0 (means use default) no protocol -based: Determines the size (in bytes)
1-65535 Modbus=256 | of the transmit buffer used
BrickNet=512 | with thisseria port. It is

recommended that you use this
parameter only to increase the
buffer size, and not to decrease
it.

53




CONFIGURATION FILE REFERENCE

[NETSESSION]
NETSESSI ON records allow you to attach a communication protocol to a network port.
Parameter Value Type Allowed Values Required Default Remarks
name string any text string, up yes none Used to identify the
to 32 characters record, so other records
can refer toiit.
netPort string any text string, up yes none Identifies NETPORT
to 32 characters record (must exist) to
use for this session.
protocol enumerated ModbusRtuMaster | yes none Defines the pratocol
ModbusRtuSlave used for this session.
ModbusAsciiMaster
ModbusAsciiSlave
BrickNet
netAddr integer 0-65535 only for 0 Used to identify this
BrickNet, node on the network.
Modbus Slave,
& Optomux
regLink compound: msgType: for Modbus none Used for Modbus
msgType (enumerated) DI, DO, Al, AO RTU/ASCII dave. ldentifies which
bankID (integer) bankID: Slave only banks should be
MUSt reference an associated with which
allocated bank register typesin
messages.Y ou may
have four entriesin
each NETSESSION
record, one for each
register type.
regMode enumerated msbFirst no msbFirst | Appliesonly to
|sbFirst Modbus protocols.
Determines the byte
ordering that is used
to encode and decode
registersin messages.
(Both ends must agree
on the same byte
ordering).
readyMode enumerated: no always BrickNet only.
always Indicates how the
communications
compound: media should be
timeMs determined to be ready
readyTime (integer) (not in use by another
network node).
accessDelayMs | compound: 0-65535 ms, no 0 BrickNet only. Minis
min (integer) min <= max optional, defaultsto 0
max (integer) when not supplied.

When the mediais
determined to be
ready, the access delay
is applied before the
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mediais re-checked
and accessed. A
random time between
min and max is used.
This helps prevent
collisions between
multiple unitstrying
to access the media at
the same time.

pathiD

integer

0-255

no

BrickNet only. When
messages are
transmitted using this
NETSESSION, this
path ID is encoded in
the message. The path
ID isused to control
message routing. A
path ID of O
essentially means that
no routing will be
performed.

hopLimit

integer

0-255

no

BrickNet only. When
messages are
transmitted using this
NETSESSION, the
hop limit is encoded
in the message. The
hop limit is used to
control message
routing. If a message
travels more than the
specified number of
"hops" when being
routed to its
destination, the
message will be
terminated. This
prevents a message
from hopping around
the network
indefinitely due to an
error in therouting
tables.

eventGapMs

integer

0-65535 ms

no

Delay inserted after
each individual event

message.

sesGapMs

integer

0-65535 ms

no

Delay inserted after all
pending event
messages for a
network port have
been serviced.

respDelayMs

integer

0-65535 ms

no

Timeto wait before
transmitting a
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response to areceived
message.

respTimeoutMs

integer

0-65535 ms

no

5000

Timeto wait before
re-sending a message
to which there was no
received response.

respRetry

integer

0-65535

no

Number of timesto
retry sending a
message to which
there was no received
response.

revTimeoutMs

integer

0-65535 ms

no

500

BrickNet only. If a
message is being
received, and the
incoming byte stream
isinterrupted for
longer than thistime,
the message will be
discarded.

probeTimeSec

integer

0-65535 sec

no

30

Interval at which the
ICL-4300 will try to
reestablish
communications with
aremote device that
has failed to respond.
A value of 0 means
that probing is
disabled.

altNetSes

string

any valid
NETSESSION
name, up to 32
characters

no

none

Alternate session to
use if communication
fails on this
NETSESSION. The
alternate session must
be defined with the
same protocol and
port, and must come
before this
NETSESSION.
Communication will
switch back to this
NETSESSION when
probing determines
that it is operational
again.
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[NETEVENT]
NETEVENT records define messages to read and write information over the network.
Parameter Value Type Allowed Required | Default Remarks
Values
name string any text string, | no none Used to identify the record.
upto 32
characters
netSession string any text string, | yes none name of the session (must
up to 32 exist) to usefor this event
characters
event enumerated: cycleCount: yes none Specifies the condition that
startup 1-65535 triggersthe event. A
startup event istriggered
compound: timeVal: on application startup.
cyclic 1-65535 sec Cyclic events are triggered
cycleCount (integer) every cycleCount cycles. A
trigName: cycle is complete when all
timerSec valid trigger pending NETEVENTsfor a
timeval (integer) name port have been serviced. A
trig event istriggered by a
trig TRIGGER record that is
trigName (string) defined elsewhere.
action enumerated read yes none Specifies the action to take
write when the event istriggered.
probe Read getsinformation from
remote. Write sends
information to remote.
Probe sends a probe
message to determine if
contact can be made with
the remote unit.
blockSize integer 1-65535 for read 0 Number of registersto read
and write or write.
only
sc compound: any valid for read none Source of data.
bankID (integer) register or and write
regindex (integer) message type only
(DI, DO, Al,
msgType (enumerated) | AO) compat-
reglndex (integer) ible with dst
dst compound: any valid for read none Destination of data.
bankID (integer) register or and write
regindex (integer) message type only
(DI, DO, Al,
AO) compat-
iblewith src
netAddr integer 0-65535 yes 0 Used to identify the remote
node on the network with
which to communicate.
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[NETROUTE]
NETROUTE records allow you to set up a network message routing table.
Parameter Value Type Allowed Values Required | Default Remarks
routeType enumerated peer no peer "Peer" is used only for
command BrickNet. "Command" is
response used to route Modbus
command messages.
"Response” is used to route
Modbus response
messages.
inSes string name of existing yes none NETSESSION for
NETSESSION, up to incoming messages to
32 characters which this routing record
applies.
inAddrDst compound: 0-65535 yes none Range of destination
min (integer) addresses which should be
max (integer) routed.
inAddrSrc compound: 0-65535 for peer none BrickNet only. Range of
min (integer) only intermediate source
max (integer) addresses which should be
routed.
outSes string name of existing no inSes NETSESSION for outgoing
NETSESSION, up to routed messages.
32 characters
outAddr integer 0-65535 no inAddrDst | Outbound message starting
min address. Used for message
address trandation. The
outgoing destination
addressis calculated as:
incoming dst addr —
inAddrSrc min +
outAddr
pathlD integer 1-65535 for peer 0 BrickNet only. Incoming
only messages must match this
path ID in order to be
routed.
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A TU record alows you to define a textual user interface and associate it with a serial port.

Parameter

Value Type

Allowed Values

Required

Default

Remarks

name

string

any text string, up to 32
characters

yes

none

The name to be associated
with thisinstance of the
TUI. Used elsewhere
within the configuration
file to associate pages with
the TUL.

netPort

string

any text string, up to 32
characters

yes

none

Indicates which port to run
the TUI on. Must reference
aport that is defined by a
NETPORT record.

header

string

any text string

no

empty

The header will
automatically be displayed
at the top of each TUI page.
Itistypicaly used asa
system title.

refreshSec

integer

0-65535

no

30

The current TUI page will
be periodically refreshed at
thisrate. If therefresh rate
is set to zero, it hasthe
effect of disabling the
refresh.

scanRateMs

integer

0-65535

no

100

All the currently displayed
registers are periodically
examined for changes that
need to be reflected on the
display. This setting
determines how frequently
the registers are examined.
A setting of O will be
interpreted to mean "as fast
as possible.”

pageNumLoc

compound:
x (integer)
y (integer)

For an 80 x 25 display,
x: 1-80
y: 1-25

no

X=78
y=1

Determines where the
current page number is

displayed.

quit

string

Any character.

no

none

Determines which key,
when pressed, will
terminate the current
application. If you leave
this parameter out, then no
key will be defined to have
this functionality.
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[TUIPAGE]
A TUI PAGE record defines one page of atextual user interface (TUI).
Parameter Value Type Allowed Values Required | Default Remarks
name string any text string, upto 32 | yes none The name used to refer to
characters this page elsewherein
configuration file.
tui string any text string, upto 32 | yes none The TUI, defined by a
characters [TUI] record, with which to
associate this page.
pageNum integer 1-65535 yes none The page number that is
used for this page.
background string any valid DOSfilename | no none Indicates the file to be used
as a background for this
page.
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[TUIFIELD]
TUI FI ELD records define areas on TUI pages for displaying register data.
Parameter Value Type Allowed Values Required | Default Remarks
page string any text string, up to yes none The page on which to
32 characters display thisfield.
position compound: For an 80 x 25 yes none Determines where the field
x (integer) display, isdisplayed. The
y (integer) x: 1-80 coordinates refer to the
y: 1-25 upper left-hand corner of
thefield.
startReg compound: any valid register yes none Source of data to display.
bankID (integer)
reglndex (integer)
blockSize integer 1-255 no 1 The number of registersto
display.
readOnly enumerated yes no no Determinesif thefield
no should be read-only, or
read/write.
format string quoted format no # Determines the format for
specifier consisting of register data display.
1) literal characters, 2) includes charactersthat are
an optional '?' printed literally, and
character to display special characters ("?'and
theregister index, 3) '#") for which numbers are
and a combination of substituted. If the *?'
'#' charactersand a character appears, the
single optiona . ' register index is
character substituted. Register values
are substituted for the '#'
characters. The number of
# characters before the
decimal point indicates the
minimum number of digits
to alow for. If more digits
arerequired, the field will
be expanded as needed.
The number of # characters
after the decimal point
indicate the number of
decimal placesto display,
for floating point numbers.
For integer numbers, leave
out the decimal point and
the# charactersto theright
of the decimal point.
Example:
"AO ? = ###. #"
clamp compound: full range no none Minimum and maximum
min (float) values to clamp user input.
max (float)
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[VOICE]

VO CE records define voice messages. This record type is useful only in conjunction with a C or 1SaGRAF
application program. Multiple nsg parameters may be defined within one VO CE record.

Parameter Value Type Allowed Values Required | Default Remarks
msgy compound: refNum: 0-65535 no none The reference number is
refNum (integer) | msgLen: 0.3-240.0 sec used to identify each voice
msgLen (float) tagName: any name, message. Messages 0
tagName (string) up to 32-characters through 99 are reserved
and should not be used for

application messages. The
message length resolution
is 0.3 seconds. Thetag
nameisan optional
identifier/description
associated with the voice
message.
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