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Wonderware Modicon
MODBUS Ethernet I/O Nodoor,
Server

Introduction

The Wonderware® Modicon MODBUS Ethernet 1/0O Server (referred to as the
server through the remainder of this User's Guide) is a Microsoft® Windows®
application program that allows access to data in the Modicon PLCs (also
referred to as devices) over an Ethernet network.

The server requires only a standard 10BaseT Ethernet network card (or an
Ethernet card with fiber optic output) to access the Ethernet network. Each
Ethernet Network Card provides an interface to as many PL Cs as the Ethernet
topology alows. The server supports Modicon Quantum (6-Digit) Automation
Series controllers equipped with Quantum Ethernet TCP/IP NOE modules
(P/N 140 NOE 211 00 for 10BaseT twisted pair or P/N 140 NOE 251 00 for
fiber optic).

While the server is primarily intended for use with Wonderware InTouch®, it
may be used by any Microsoft Windows program which is capable of acting as
aDDE, FastDDE, or SuiteLink™ client.

Communications Protocols

Dynamic Data Exchange (DDE) is a communications protocol developed by
Microsoft to allow applicationsin the Windows environment to send/receive
data and instructions to/from each other. It implements a client-server
relationship between two concurrently running applications. The server
application provides the data and accepts requests from any other application
interested in its data. Requesting applications are called clients. Some
applications such as InTouch and Microsoft Excel can simultaneously be both
aclient and a server.

FastDDE provides a means of packing many proprietary Wonderware DDE
messages into a single Microsoft DDE message. This packing improves
efficiency and performance by reducing the total number of DDE transactions
required between a client and a server. Although Wonderware's FastDDE has
extended the usefulness of DDE for our industry, this extension is being
pushed to its performance constraintsin distributed environments.

SuiteLink uses a TCP/IP-based protocol and is designed specifically to meet
industrial needs such as dataiintegrity, high-throughput, and easier diagnostics.
This protocol standard is only supported on Microsoft Windows 2000,
Windows 2003, and Windows XP.

Wonderware Modicon MODBUS Ethernet I/O Server
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SuiteLink is not a replacement for DDE or FastDDE. The protocol used
between a client and a server depends on your network connections and
configurations. SuiteLink was designed to be the industrial data network
distribution standard and provides the following features:

® VaueTimeQuality (VTQ) places atimestamp and quality indicator on all
datavalues delivered to VTQ-aware clients.

®* Extensive diagnostics of the data throughput, server loading, computer
resource consumption, and network transport are made accessibl e through
the Microsoft Windows 2000, Windows 2003, and Windows X P operating
systems Performance Monitor. Thisfeatureis critical for the scheme and
maintenance of distributed industrial networks.

® Consistent high data volumes can be maintained between applications
regardlessif the applications are on asingle node or distributed over a
large node count.

®  The network transport protocol is TCP/IP using Microsoft's standard
WinSock interface.

Wonderware Modicon MODBUS Ethernet I/O Server
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Accessing Remote Items via the I/O Server

The communications protocol addresses an element of datain a conversation
that uses a three-part naming convention that includes the application name,
topic name, and item name. The following briefly describes each portion of
this naming convention:

application name

topic name

item name

The name of the Windows program (server) that will be
accessing the data element. In the case of data coming
from or going to M odicon equipment viathis server, the
application portion of the addressis M BENET.

Meaningful names are configured in the server to
identify specific devices. These names are then used as
the topic namein all conversations to that device. For
example, Node209.

Note You can define multiple topic names for the
same device (PLC) to poll different points at different
rates.

A specific data element within the specified topic. For
example, when using this server, an item can be arelay,
timer, counter, register, and so on, inthe PLC.

Note Theitem/point names are predefined by the
server. The term "point” is used interchangeably with
the term "item" in this User's Guide.

& $For more information on item/point names, see
the"Item Names" section later in this User's
Guide.

Wonderware Modicon MODBUS Ethernet I/O Server
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Getting Started

Wonderware supplies aversion of the server for Microsoft Windows 2000,
Windows 2003, and Windows XP. No special Kernel Device Driver is needed.
It uses the standard TCP/IP protocol stack that comes with Windows 2000,
Windows 2003, or Windows XP operating system.

If you have your Ethernet adapter card configured for accessing the Ethernet
network, it will work without modification for communicating with the
Modicon Quantum (6-Digit) Series PLCs.

1. Configurethe Modicon MODBUS Ethernet module to have auniquevalid
IP Address on the network to which it is connected.

®  You may need to see your Network Administrator to obtain valid IP
Addresses.

2. Configure TCP/IP on your computer with aunique |P Address.

3. Make sure that the computer and the PLC or Bridge are either on the same
subnet or are connected by routers and/or bridges.

4. To make sure that your computer can communicate with the PLC or
Bridge, try pinging the IP Address of the Modicon MODBUS Ethernet
modul e that you are trying to access.

Wonderware Modicon MODBUS Ethernet I/O Server
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Configuring the I/O Server

Oncethe server hasbeeninstalled, asmall amount of configuration isrequired.
Configuring the server automatically creates a configuration file named,
MBENET.CFG. Thisfile stores the configuration information for the adapter
cards or communications ports and al of the topic definitions (described in
detail later).

The configuration file is automatically saved to the directory in which the
server isinstalled unless adifferent directory is specified.

To perform the required configurations

1. Start up the server by double-clicking onitsicon.

2. If the server starts up as an icon, double-click on the icon to open the
server's window.

[T
[ I
EMET

kodican
Ethernet

3. To access the options used for the various configurations, open the
Configure menu:

Topic Definition...
Server Seftings...

Note If any of the options appear dimmed, these options are not available
with this software version.

Wonderware Modicon MODBUS Ethernet I/O Server
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Configuring a Topic Definition
Use the Topic Definition option from the Configur e menu to create new,
modify, or delete topic definitions.

®  Oneor more topic definitions must exist for each PLC that the server will
communicate with.

® Each topic definition must contain a unique name for the PLC associated
with it.

®  When this option is selected, the Topic Definition dialog box will appear

T opic Definition |

Topics: Dane

Fadify. ..

Delete

141

Topic Definition

Note Once topics have been defined, their names will be listed in the Topics
section of this dialog box.

®  Click this Done button to close the dialog box and accept any new
definitions, modifications, or deletions made.

Modify. ..

® Tomodify or view an existing topic definition, select its name in the list
and click on the M odify button.

* The MBENET Topic Definition dialog box (described below) will
appear displaying the selected topic definition.

® Todelete an existing topic definition, select its name in the list and click
on this Delete button.

® A message box will appear prompting you to confirm the deletion.

Wonderware Modicon MODBUS Ethernet I/O Server
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MNew. ..

® Toadd anew topic definition, click on the New button.
® The MBENET Topic Definition dialog box will appear.
®  The number of new topics per PLC (IP Address) islimited to 16

topics per PLC.
MBEMET Topic Defimtion
Topic Mame: INDde2DEI

IP &ddress: |1 0.32.200.203 Carcel I

Dest_|Index or Unit_ID: IEI

Slave Device Type: IE!uantum [E digit address) LI

I Use Concept Data Stuctures

— Communication Channels

™ Unsolicited Messages

— String Yariable Style Begizter Tupe —
:i Full length = Binan
C ztyle
~
i~ Pascal style BLD

— Block 1/0 Sizes
Coil Read: |1600 Register Read: I 100

Coail ‘wirite: I 800 Register wiite: I 100
deatelnterval:IElDD maec FieEI_I,ITimeout:hD sEC

MBENET Topic Definition

Topic Mame: |N.;..:|.32EIE!

1. Enter aunique name (up to 32-characters long) for the PLC in this box.
For example;
Node209

Note When communicating with InTouch, this exact name is used asthe
topic name in the Access Name definition.

P Address: [10.32.200.209

2. Enter the unique I P Address that was configured in the Quantum (6-
Digit) PLC.

® |f your computer has access to a Domain Name Server or aHOST
file, then enter the name of the Quantum (6-Digit) host PLC.

Wonderware Modicon MODBUS Ethernet I/O Server



12 Wonderware Modicon MODBUS Ethernet I/O Server

® TheHOST fileisan ASCII text file that maps user-friendly host
namesto |P Addresses.

An example of aHOST file entry would be:
10.32.200.209 Wonder0 wonder0

® |nthiscase, enter Wonder 0 or wonder0 in the Edit box for the IP
Address.

® |f the computer islocated on a remote network, then afully qualified
domain name may be required in the HOST file.

For example:
10.32.200.209 mbe2.wonderware.com
3. Inthiscase, enter mbe2.wonderware.com in the Edit box.
® |tisrecommended to enter the IP Address, if available.

® Thisisfaster because the server does not have to resolve the name to
an |P Address.

®  The number of new topics per PLC (IP Address) islimited to 16
topics per PLC.

Diest_Index or Unit_I1D: IEI

4. Enter the Dest_Index if you are using the MODBUS Plus to Ethernet
bridge.

® Enter the Unit_ID if you are using the MODBUS to Ethernet bridge.

® Thisvalue may contain any integer from O to 255.

Slave Device Type: Iﬂuantum [E digit addresz) j
484 PLC -
[ Use Concept Data $ 584./984 FLC

o Guantum [6 digit addrezs)
"Eummunlcatlnn Channe pdicrofd PLC

Unsolicited M Dgniel Flow Computer
I Unsolicite —ESSagEEIth Floww Computer

kirrarambine Flroa Caramnber (56

5. From the drop-down list box, select the Slave Device Type.

®* TheBlock I1/0 Sizeswill automatically change when anew slavetype
is selected

[T Use Concept Data Structures

6. Select thisoption to configure the server to be compatible with the
Modicon Concept software data structures.

® Only active for six-digit devices.

Wonderware Modicon MODBUS Ethernet I/O Server
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Communication Channels
’7|_ Unzolicited Meszages

7. Check the Unsolicited M essages box to allow the server to accept
unsolicited messages.

®  The Quantum (6-Digit) PLC must be programmed using an MSTR
block to send messages back to the computer that is running the
server.

® UsethelP Address of the computer in the MSTR block.

® |f the Update Interval value is non-zero, the server will poll for the
datain thistopic in addition to accepting unsolicited messages.

®  For unsolicited messages to work, your InTouch application must
have the items on advise.

® Programthe MSTR block to send messages that contain data for these
items.

String Variable Style
& Full length

0 C atyle

" Pascal style

8. Select the option for the style the server uses to store ASCII strings into
the PLC registers.

Note For more information on the Sring Variable Styles, seethe "ltem
Names' section in this User's Guide.

Beaizter Type

i Binary
i~ BCD

9. Select the option for the Register Type being used.

®* Thefollowing Block 1/0O Size examples are for the Quantum (6-
Digit) Series Slave Type.

Col Read: | 1600

10. Enter the maximum number of consecutive coilsto be read at one timein
this box.

® Inthisexample, thevalid Coil Read values can be between 8 to 1600
and must be an even multiple by 8.

Wonderware Modicon MODBUS Ethernet I/O Server
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Coil "rite; I 200

11. Enter in the Coil Write box the maximum number of consecutive coils
that can be written to at one time.

®* Inthisexample, the valid Coil Write values can be between 8 to 800
and must be an even multiple by 8.

Register Read: I 100

12. Enter the maximum number of consecutive registersto be read at onetime
in this box.

®* Inthisexample, the valid Register Read values can be between 1 to
100.

R eqister \Wwite: I 100

13. Enter the maximum number of consecutive registers that can be written to
at onetimein this box.

®* Inthisexample, the valid Register Write can be between 1 to 100.

Update Interval: {200 MEecs

14. Setting an Update Interval of 0 isequivalent to setting an infinite poll
interval. Thisisuseful for Unsolicited M essages (usually alarm
messages).

When an item is put on advice for atopic with 0 Update I nterval, the
initial datafor that item will be polled only once by the server. That item
will never be polled again. It then waits for the PL C to send datafor the
item asan Unsolicited M essage. Thisis usually done by programming the
MSTR Block in the PLC. (Refer to Modicon's documentation for details.)

An example would have the PL C monitoring a thermocouple input of a
furnace's temperature.

® ThePLCisprogrammed to read the thermocouple data and convert
this reading to Engineering Units as an |EEE float.

® Thisdataisthen stored as afloat in register pair 400100 and 400101.

A. Setupatopic called Furnace Temper aturewith an Update I nterval
of 0.

B. Toread the dataasafloat for thistopic, put the following item on
advice:
400100 F.

C. Program the PLC to monitor the datain registers 400100 and 400101.

D. If an overheat (alarm) condition occurs, program the PLC to execute
the MSTR Block.

Wonderware Modicon MODBUS Ethernet I/O Server
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® Thiscould be programmed to send the data in register block
400100 to 400101 to the target computer workstation where the
server is running.

® By setting the | P Address of the computer workstation, the client
program in the computer workstation could be set up to display
the data.

Reply Timeout: |1 0 secs

15. Enter the amount of time (in seconds) that the PL Cs for this topic will be
given to reply to commands from the server.

16. Click Cancdl to close the dialog box without saving changes.

17. Click OK to accept the topic definition and return to the Topic Definition
dialog box.

T opics: Done

T Eiti,.

=
[n1]
=

Elete

18. Click Doneto close this dialog box.

Wonderware Modicon MODBUS Ethernet I/O Server
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Saving the I/O Server’s Configuration File

If a configuration file does not currently exist in the configuration file
directory, the server will automatically display the Save Configuration dialog
box:

Configuration File Directony:

(1]4 I
IC:\IEISewer\. |

Defaults

[V | biake i e default canfiguration file

Save Configuration

Configuration File Directany:
IE:'\IDSEWE[\

Thistext box displays the drive\directory into which the server will save the
current configuration file.

® To savethe configuration file to a different directory, enter the path for
that directory in this box.

W ake thiz the default configuration fils

Thisoptionis selected and disabled on initial entry to the Save Configuration
dialog box.

® Thischeck box becomes selectable if the Configuration File Directory is
changed.

®  Once enabled, selecting this option will record a new Configuration File
path in the WIN.INI file.

®* Thisoption alows the server to find its configuration file automatically
each timeit is started.

Note When the server initially starts up, it attemptsto locate its default
configuration file by first checking the WIN.INI filefor a previoudly specified
path. If apathis not present in the WIN.INI file, the server will assume that
the current working directory isto be used.

® Click Defaultsto reset the settings to their default values without saving
changes.

® Click OK to save the configuration file to the specified directory.

Saving Multiple Configuration Files

Thereis no limit to the number of configuration files that you can create as
long asthey are saved in separate directories.

Wonderware Modicon MODBUS Ethernet I/O Server
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®* Thisalowsyou to have multiple configuration files that can be accessed
by using a special switch (/d:).

For example:

1. To start the server using a configuration file located in a different
directory, click the Sart button on the Taskbar.

2. Select Run and enter the following in the Open combo box:
MBENET /d:c:\directoryname

Wonderware Modicon MODBUS Ethernet I/O Server
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Configuring the I/O Server Settings

Use the Server Settings option from the Configure menu to change the
protocol timer, change the default configuration file path, or to enable the
server to start automatically as a Windows 2000, Windows 2003, or Windows
XP service.

Note When configuring the server on Windows 2000, Windows 2003, or
Windows XP, you must be logged on with system administrator privileges.
Thiswill ensure that updates to the system registry may be performed.

®*  When the Server Settings option is selected, the Server Settingsdialog
box will appear.

Server Settings I

Protocal Timer Tick: IEEI MEes
[T NetDDE being used Cancel |

LConfiguration File Directon:
IE: WOServer

[ Start automatically as wWindows MT Service

Server Settings

Protocol Timer Tick: IED Mmzec

1. Enter thefrequency (in milliseconds) that the server isto check for datato
process.

®  Thisshould be approximately two to four times faster than the fastest
rate desired to update data from the equipment.

Note The default protocol timer tick value will vary between servers.

Configuration File Directan:
IE:HIDServerH

2. Tocreate anew default configuration file, enter in this box the complete
path for the directory in which the fileis to be saved.

®  Thisnew path will automatically be written to the WIN.INI file and
the server will use this path to load its configuration file the next time
it is started.

Wonderware Modicon MODBUS Ethernet I/O Server
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Note Thereisno limit to the number of configuration files created. However,
each must be saved in a different directory. When using the server with
InTouch, we recommend that you save the configuration file in your
application directory. For more information on the Configuration File, see
"Saving the I/O Server’s Configuration File" in this User's Guide.

[T Start automatically az Windows MT Service

3. Enablethisoption for the server to start as a Windows 2000, Windows
2003, or Windows X P operating system service.

®*  Windows 2000, Windows 2003, or Windows X P offers the capability
of running applications even when a user is not logged on to the
system. Thisis valuable when systems must operate in an unattended
mode.

® Enabling this option and rebooting the system will cause the server to
run as a Windows 2000, Windows 2003, or Windows XP service.

Note However, to view configuration information or to reconfigure the
server, you must log on to the system. Any server-related problems that may
arise, such as missing adapter cards, licensing failures, or device drivers not
loading will not be visible to the user until alogon is performed.

4. Disabling this option and restarting the system will cause the server to run
as a Windows application program once again.

Note It ishighly recommended that the server is configured and
communicating successfully prior to running it as a Windows 2000, Windows
2003, or Windows X P operating system service.

5. Click Cancel to close the dialog box without saving changes.
6. Click OK to accept the server settings.
®* Thefollowing message box will appear.

MBENET |

@ Changes have been applied. Theyp will take effect the next time the server is started,

7. Click OK to close the dialog box.

Note You must restart the server for the changes to take effect.

Wonderware Modicon MODBUS Ethernet I/O Server
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Accessing I/O Server Help

The Help menu contains three options that are used to access Help for the
server.

® Contents

® HowtoUseHelp

®  About Modicon MODBUS Ethernet

- MBENET =10] x|
ol

Contents

How ta Use Help

About Modicon MODBUS Ethenet...

The following briefly describes the Help menu options.

Contents

Thisoption is used to display the table of contents for the Help file.

How to Use Help

Thisoption is used to access alist of basic instructions for using the Help file.

About Modicon MODBUS Ethernet

This option is used to access miscellaneous information regarding the server
such as the software version, the copyright information, license information,
and so on.

Your FactorySuite system license information can be viewed through the
license viewing utility that is launched from the About dialog box.

®  For more information on the license viewing utility, see your online
FactorySuite System Administrator's Guide.

Wonderware Modicon MODBUS Ethernet I/O Server
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Item Names

The server supportsitem/point names that are consi stent with the point naming
convention used by Maodicon PLCs. The server allows you to select a Slave
Type when you configure the topic definition for the PLC.

The following PLC Address Ranges are supported:

PLC Type |Point Type |Range Tag Type Access
484 Coil 1-999 Discrete Read/Write
Contact 1001-1999 |Discrete Read Only
Input 3001-3999 |Analog Read-Only
Register
Holding 4001-4999 | Anaog Read/Write
Register
PLC Type |Point Type |Range Tag Type |Access
584/984, Coil 1-9999 Discrete Read/Write
Micro84
Contact 10001-19999 | Discrete Read-Only
Input 30001-39999 | Analog Read-Only
Register
Holding 40001-49999 | Analog Read/Write
Register
*Ext 600001- Analog Read/Write
Memory BIXXXX
Register
PLC Type |Point Type |Range Tag Type |Access
Quantum Cail 1-65536 Discrete Read/Write
(6-Digit)
Contact 100001- Discrete Read-Only
165536
Input 300001- Analog Read-Only
Register 365536
Holding 400001- Analog Read/Write
Register 465536
*Ext. 600001- Analog Read/Write
Memory BIXXXX
Register

*  Extended Memory Registers are supported on the Quantum (6-Digit)
Automation Series PLCs.

Wonderware Modicon MODBUS Ethernet I/O Server
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Addresses are assigned as follows:

File# Range

600001-610000
610001-620000
620001-630000
630001-640000
640001-650000
650001-660000
660001-670000
670001-680000
680001-690000
690001-69xxxX

O 0| N| O U »| W[ N| -

=
o

Note Analog tagnames can be either Integer or Real.

The supported Item Names for Daniel FC, Elliott FC, Omni FC, and
Micromotion slave-device types are consistent with the Item Names used by
Modicon PLCs. However, the Item Name and Read/Write Access may vary
depending upon the application being used. For more information, see your
User's Guide for the device being used.

The following Flow Computer Address Ranges are supported:

FC Type Point Type Range Tag Type

Daniel Coail 1001 - 2999 Discrete
Holding Register 3001 - 4999 Integer
Holding Register 5001 - 6999 Integer
Holding Register 7001 - 65535 Real

FC Type Point Type Range Tag Type

Elliot Coil 1001 - 2999 Discrete
Holding Register 3001 - 4999 Integer
Holding Register 5001 - 6999 Integer
Holding Register 7001 - 65535 Real

FC Type Point Type Range Tag Type

Omni Coil 1001-2999 Discrete
Holding Register 3001 - 4999 Integer
Holding Register 4001-4999 String
Holding Register 5001-6999 Integer
Holding Register 7001-7999 Real

Wonderware Modicon MODBUS Ethernet I/O Server
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FC Type Point Type Range Tag Type
Holding Register 13001-13999 Integer
Holding Register 14001-14999 String
Holding Register 15001-16999 Integer
Holding Register 17001-17999 Real

FC Type Point Type Range Tag Type

Micromotion **Coil 00002 - 00020 Discrete
**Cail 00113 - 00160 Discrete
** Read-Only 10021 - 10038 Discrete
Discrete
Input Register 30001 - 30011 Integer
Input Register 30120 - 30126 Integer
Holding Register 40012 - 40051 Integer
*Strings 40052 - 40119 String
Holding Register 40124 - 40140 Integer
***Hoating Point | 40141 - 40278 Real
Register Pairs

Special

* Registers 50052 - 50119 map to 40052 - 40119.
To accessthefirst ASCII string located at 50052 - 50055, use item name
40052 - 40055 M. The other ASCII strings are accessed in the same

way.

*x Caution! Advise-only items within the ranges shown.

***  Toaccessafloat located at register pair 20141 - 20142, use the item

name 40141 F. Other floats are accessed in the same way.

Note Floating Point Registers must be accessed as pairs only.

ltem/Point Naming Conventions

Specia handling of data from Modicon equipment can be done by using the
following conventions:

Signed Registers

The server normally allows register values in the range of 0 to 65535.

® Registers may be treated as 16-bit signed quantities having values between

-32,768 and 32,767.

To specify that aregister isto be treated as a signed quantity, append a
space and the letter Sto the item name.

Wonderware Modicon MODBUS Ethernet I/O Server
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For example:
To indicate that the first Holding Register is signed, enter 400001 S for the
item name.

Long Integers

Pairs of registers can be treated as 32-bit signed integers.
® Thisisdone by appending a space and the letter L to the item name.
For example: 400001 L

Floating Point

Pairs of registers can be treated as | EEE 32-hit floating point numbers.
®* Thisisdone by appending a space and the letter F to the item name.
For example: 400001 F

Bits In Registers

Individual bitsin registers can be read as discrete tags by using the notation
rerr:b.

®  Whererrrr specifiesavalid input register or holding register and b
specifies a bit position between 1 and 16 (1 specifies the most significant
bit of the register).

Examples:
400001:1 - Most significant bit of first holding register
300008:16 - Least significant bit of an input register

Note Bitsin registers are read-only. The Ethernet protocol has no commands
to writeindividual register bits.

Explicit Conversions

Registers are normally treated as integers.

® Thiscan be altered for specific registers by adding a blank space (using
the spacebar) and one of the following to the point name:

L - Long

F - Float

| - Integer

M - Message (ASCII Strings)

Modulo-10000 Points

Two or three consecutive registers may be interpreted as asingle numeric
guantity.
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® Indoing so, each of the component registers must be in the range of O-
9999.

For example:

Two registers "400001-400002" can represent numbers between 0 and
99999999.

Overflow becomes a possibility when grouping three consecutive registers for
interpretation as a single numeric quantity.

® Thelargest number that may be represented in the PLC with three
consecutive Modul 0-10000 registers is 999,999,999,999.

* Unfortunately, the largest number which can be contained in an 'integer'
type variable is 2,147,483,647. The latter number is used by the server to
represent an overflow condition.

®* Therefore, the maximum usable value represented in three M odul 0-10000
registersis 2,147,483,646 ( or < 21 >< 4748 >< 3646 > ).

®* Any numberslarger than thiswill be clamped at 2,147,483,647.

ASCII Strings

Multiple consecutive registers (1-100) can be treated as a string of ASCI|
characters.

®* Thefirst character of the string isin the high-order 8 bits of the lowest
numbered register.

® Three options are provided for the representation of variable length
strings:

A. The string may be padded with ASCII spaces (hex 20).
B. The string may be terminated with a zero byte.
C. The length may be stored in the first byte.
Strings of ASCII characters can be stored in consecutive registersin aPLC.

®*  The number of registers that are allocated to the storage of an individual
string must be fixed.

®* However, the string contained in those registers can have avariable length
up to twice the number of registers allocated.

® Stringsare stored in the PLC registers from the lowest numbered register
to the highest and within each register, first the most significant byte, then
the least significant byte.

®* The server supports three methods of storing strings of ASCII characters
in registers: Full Length, C Style, and Pascal Style.

Full Length

If strings are stored in this manner, the string always uses all of the registers
allocated.

® |f thestring is shorter than the allocation of registers, it is padded with
ASCII space characters (hex 20) to the full length.
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For example:
String item "400001-400010 M" containing the ASCII string "Wonderware'":
MSB LSB
400001 57 6F "Wo"
400002 6E 64 "nd"
400003 65 72 "er"
400004 77 61 "wa'
400005 72 65 "re"
400006 20 20 "o
400007 20 20 "o
400008 20 20 " " padded tothe end
400009 20 20 " "with ASCII spaces
400010 20 20 "o
C Style
If strings are stored in this manner, the end of the string is marked by a byte of
zero immediately following the last character in the string.
® Thisoptionis so named because thisis the way strings are stored in the
"C" programming language.
For example:
String item "40001-40010 M" containing the ASCII string "Wonderware":
MSB LSB
400001 57 6F "Wo"
400002 6E 64 "nd"
400003 65 72 "er"
400004 77 61 "wa'
400005 72 65 "re"
400006 0 X end marked by zero
400007 X X the remaining
400008 X X bytes
400009 X X are
400010 X X unused

Pascal Style

If strings are stored in this manner, the length of the string is denoted by a
length byte which occupies the first byte of the string (MSB of the first
register).

® Thisoptionis so named because thisis the way strings are stored in the
"Pascal" programming language (for most compilers).
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For example:

String item "400001-400010 M " containing the ASCI| string "Wonderware":

MSB LSB
400001 0A 57 length = 0A (hex) "W"
400002 6F 6E "on"
400003 64 65 "de"
400004 72 77 "rw"
400005 61 72 "ar"
400006 65 X "'
400007 X X the remaining
400008 X X bytes
400009 X X are
400010 X X unused

Absolute Notation

Absolute item naming conventions are available that are independent of PLC
model numbers.

® The absolute notation allows accessing of the four Ethernet data types,
each with an address from 0 to 65535.

®* Thedatatypes areindicated by the item name suffix characters asfollows:

nnnnn DO (Discrete Output)
Refers to the same data Ethernet calls "coails"
(valid rangeis 0 DO through 65535 DO).

nnnnn DI (Discrete Input)
Refers to the same data Ethernet calls " contacts"
(valid rangeis 0 DI through 65535 DI).

nnnnn IR (Input Registers)
Refers to the same data Ethernet calls "input
registers' (valid rangeis O IR through 65535 IR).

nnnnn HR (Holding Registers)

Refers to the same data Ethernet calls "holding
registers' (valid rangeis 0 HR through 65535
HR).

nnnnn PV (Process Variable)

Refers to holding registers but treats them as
floating points and assumes 2 registers per
floating point number. The valid rangeis0 PV
through 32767 PV.

The IR and HR absolute notations can al so be combined with the following
conversions: L (long), F (floating point), or S (signed).
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For example: :

219 HRS 16-bit signed integer
OHRL 32-bit signed integer
100 HRF 32-bit floating point

Unsolicited Data

Unsolicited Data has no special point naming conventions. However, due to
the architecture of the Modicon PLCs, only 4xxxxx tags may be specified to be
read with unsolicited messages.

Global Data

The server does not support Global Data.
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Monitoring the Status of Communications with
aPLC

For each topic name (PLC), there is a built-in discrete item that can be used to
monitor the status of communications with the PLC.

® Thediscreteitem, Status, is set to 0 when communications with the PLC
fails.

® |tissetto 1 when communicationsis successful.

Using the Status Item in Excel

The status of the PLC communications can be read into Excel by entering the
following DDE reference formulain a cell on a spreadsheet:

=M BENET|Node209!Status

where:
MBENET Isthe name of the server application.
Node209 Isthe exact topic name defined in the server for the
PLC.
Satus Built-in discrete item used to monitor the status of

communications with the PLC.
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Monitoring the Status of Communications with

InTouch

InTouch supports built-in topic names called DDEStatus and |OStatus that are
used to monitor the status of communications between the server and InTouch.
For more information on the built-in topic names DDEStatus and 10Status, see
your online "InTouch User's Guide."

Using DDEStatus and IOStatus in Excel

The status of communications between the server and InTouch can be read into
Excel by entering the following DDE reference formulain acell on a
spreadsheet:

=view|DDEStatus!Node209
or

=view|l OSatus!Node209
where:

view Is the name of the InTouch application.

[DDE][10]Satus  Built-in topic name used to monitor the status of
communi cations between the server and InTouch.

Node209 The exact topic name defined in the server for the PLC.

Reading Values from the I/O Server into Excel

Values may be read directly into Excel spreadsheets from the server by
entering a DDE formulainto a cell using the following format:

=applicationnamejtopicname!'itemname’
Example formula:
=M BENET|Node209!'400001'

Where:
MBENET Is the name of the server application.
Node209 I's the exact topic name defined in the server for the
PLC.
400001 Isthe actua location in the PLC that contains the data

value. Thisisthe item name.

In this example, each time the value of 400001 changesin the PLC, the server
will automatically send the new value to the cell containing the formulain
Excel.

Note Refer to the Microsoft Excel manual for complete details on entering
Remote Reference formulas for cells.
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Writing Values to the I/0O Server from Excel

Values may be written to the server from Microsoft Excel by creating an Excel
macro that uses the POK E command. The proper command is entered in Excel
asfollows:

channel=INITIATE(" applicationname" ," topicname" )
=POKE(channel," itemname" , Data_Reference)
=TERMINATE (channel)
=RETURN()

The following describes each of the above POK E macro statements:
channel=INITIATE(" applicationname" ," topicname" )

Opens a channel to a specific topic name (defined in the server) in aparticular
application name (the executable name less the .EXE) and assigns the number
of that opened channel to channel.

Note By using the channel=INITIATE statement the word channel must be
used in the =POKE statement instead of the actual cell reference. The

" applicationname" and " topicname" portions of the formula must be
enclosed in quotation marks.

=POKE(channel," itemname" , Data_Reference)

POK Esthevalue contained in the Data_Referenceto the specified item name
(actual location in the PLC) viathe channel number returned by the previously
executed INITIATE function

®* Data Referenceistherow/column ID of the cell containing the data
value.

=TERMINATE(channel)
Closes the channel at the end of the macro.

®  Some applications have alimited number of channels therefore, they
should be closed when finished.

® Channel isthe channel number returned by the previously executed
INITIATE function.

=RETURN()

Marks the end of the macro.

Note Refer tothe . XL M sample Excel poke macro provided in theinstalled
server'sdirectory. Also refer to the Microsoft Excel manual for complete
details on entering Remote Reference formulas for cells.

Wonderware Modicon MODBUS Ethernet I/O Server



32 Wonderware Modicon MODBUS Ethernet I/O Server

Troubleshooting I/O Server Communications
Problems

This section provides you with some simple steps that can be taken to ascertain
and correct communications problems. The problems described here represent
the most probable causes of communications failure.

Note Thisisageneral troubleshooting guide and for the sake of brevity we
cannot cover every possible source of communications problems.

Debugging Communications Between InTouch
and an 1/O Server

This section explains the most common error situations that can occur when
attempting to establish communications between InTouch and a server.

Servers are Windows applications that communicate with I/Os, PLCs, and/or
other data sources. If a server supports either the Microsoft Dynamic Data
Exchange (DDE) or the Wonderware SuiteLink protocal, it is capable of
communicating with the Wonderware InTouch program.

Note All Wonderware version 7.0 or later servers support both DDE and
SuiteLink. However, the SuiteLink protocol isonly supported on the Windows
2000, Windows 2003, or Windows X P operating system.

Serversrespond to data requests made by other applications. Requesting
applications are called clients. When WindowViewer acts as a client and
requires the value of an item, it contacts the server and requeststheitem’s
value. The server will report the value and update WindowViewer only if a
change occurs.

All WindowViewer data requests provide information relating an itemto a
register, coil number, or 1/0O data point understood by the server. The server
uses the information to automatically handle all messages to and from 1/Os,
hardware devices (PL C), and/or other data sources.

Note Itishighly recommended that you start all the servers required by the
InTouch application before starting WindowViewer. InTouch (versions prior to
7.0) will display the I nitiating DDE Conver sation message box for each
uninitiated conversation.

For example:

If you start up WindowViewer and cannot successfully establish a
conversation with a server, the following I nitiating DDE Conver sation
dialog box will appear:
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Initiating DDE Conversation

Could not initiate DDE Conversation ...
OMRONFOIHLPLC

[ Start DMRONFD.EXE . ]

Retry Initiating Converzation ... |

Cancel |

® Theinformation in the second line indicates that you have at least one |/O
type tagname defined in your Tagname Dictionary that is associated with
an Access Name that defines OMRONFO as the Application Name, and
HLPLC as the Topic Name.

®* Make note of exactly how the application and topic names are spelled.

Note Thisexample only applies when using a version of InTouch prior to
InTouch 7.0.

To troubleshoot communicati ons problems between WindowViewer and the
server, perform the following steps.

Verify the I/O Server is running.

1. Start the server program.

2. Verify the server isrunning by checking to seeif it isin the Windows Task
List.

®  On Windows 2000, Windows 2003, and Windows XP, click the right
mouse button on the Windows taskbar and select Task M anager
from the menu.

® Click the Applicationstab to view all currently running applications.
®  Or pressthe CTRL+SHIFT+ESC keys.
If the /O Server is running, verify that the I1/O Server's program
name is correct in all WindowMaker Access Name definitions.
1. Switchto (or start) WindowM aker.
2. Select Access Names from the Special menu.

® The Access Name Definitions dialog box appears listing all Access
Names defined in the WindowM aker.

3. Inthe Access Names list, select the Access Name referencing the server
and click M odify.

®* The Modify Access Name dialog box will appear.
4. Verify the server's program name in the Application Name box is correct.

If it iswrong, correct it and then click OK ; else click Cancel.

Note The server'sexact "executable name" must be typed in the Application
Name box in all Access Name definitions. The ".exe" extension is not used.
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Note [f you are debugging a remote tagname reference, also verify that the
node name for the remote computer in the Node Name box is correct.

6. Repeat steps 3 through 5 and verify the server program nameis correct in
all Access Namesthat useit.

If you still cannot establish a conversation, verify that the exact
topic name used in the WindowMaker Access Name definitions are
defined in the 1/0O Server program.

1. Close WindowViewer if it isrunning.

®  The server cannot be configured if WindowViewer is running.
2. Start the server program.
3. Fromthe server’'s Configure menu select Topic Definition.

® The Topic Definition dialog box appears listing all topic names
defined in the server.
4. Verify that the topic name exists and is spelled exactly the same

(including spaces) as the topic name referenced in the WindowM aker
Access Name Definitions dialog box.

Note Blank spaces cannot follow the topic namein either the server's Topic
Definition or the Access Name definition.

5. If thetopic name is different, either correct it in the server or switch to
WindowMaker and correct it in the Access Name Definitions dialog box.

6. Onceyou performed the above procedure, restart WindowViewer and
switch to the server program.

® Datashould now appear in the server’s program window to indicate
that WindowViewer and the server are communicating.

Note The datain the server’s program window indicates the read and write
messages the server is sending to and receiving from the PLC. These are not
error messages; only status messages are written to the server’s program
window.

7. If no data appearsin the server’s program window, switch to the
Wonderware Logger to check for error messages.

For example, a common error message is.
"Error for DDE: OMRONFOJHLPLC!<null>("item™") Advise failed"

®* Thismessage appears when the item defined in one or more tagnames
isinvalid for the server.

Note InTouch tagnames use specific naming conventions when accessing
datafrom aserver. The valid item names for all Wonderware servers are
documented in their respective User's Guides. Typicaly, the item naming
conventions used by each server are consistent with the names used by the
equipment manufacturer.
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Note For more information on the Wonderware L ogger, see your online
FactorySuite System Administrator's Guide.

If you are still experiencing problems, continue with the following
troubleshooting section.

Debugging Communications Between SuiteLink
and an 1/O Server

If you have successfully applied the debug techniques listed in the previous
section and are still experiencing communications problems to a server that is
attempting to communicate using the SuiteLink protocol, perform the
following steps.

Verify the 1/0O Server supports the Wonderware SuiteLink protocol,
that is, the I/O Server is version 7.0 or higher.

Try communicating to the I/O Server using the DDE protocol. If this
is not possible, proceed to the next troubleshooting section;
otherwise continue with the following steps:

1. Verify Microsoft's TCP/IP stack isinstalled and configured properly.

Note SuiteLink usesthe Microsoft TCP/IP stack for its communications even
if the client application and the server reside on the same node.

2. If you do not have an Ethernet card to bind to the TCP/IP stack, install the
Microsoft Loop Back Adapter.

3. Install the Microsoft TCP/IP stack.

Debugging Communications Between an /O
Server and a PLC

This section provides you with simple steps to diagnose and correct server-to-
PL C communications problems.

®* Thefollowing debug techniques listed address both serial and board
servers.

® Disregard any information that is not applicable to the server type that you
areusing.

When attempting to establish communications between a server and aPLC, if
no data appears in the server's program window and the data items are not
updating in WindowViewer, switch to the Wonderware Logger and check for
€rror messages.

Note For more information on the Wonderware L ogger, see your online
FactorySuite System Administrator's Guide.
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For example:

Some of the most common errors that may appear in the Wonderware L ogger
for serial serversare asfollows:

Response Timeout

WCRET =-2
WakeUp = -2
Receive Overrun

Framing Errors

Note Unless specified otherwise, most serial-communications-based servers
are full duplex. If you require a server for half duplex (one that monitors the
CTSand RTSlines), or if you are not sure whether the PLC's protocol isfull or
half duplex, call your PLC supplier.

Check your cabling to the PLC.
® |sitwired correctly?

®  Check for shorts, loose wires, broken wires, crossed wires, and so on.

Note A continuity tester can be helpful here.

Verify the 1/O Server’s serial configuration settings (Parity, Stop
Bits, Baud Rate, Handshaking, and so on) against the settings in
the hardware device.

Verify the communications port is working properly in Windows.

1. Closethe server program.

Note If you are using a server that requires a TSR, you will not be able to
verify that the port is functioning properly while the TSR is running. Stop all
TSRs then continue with this procedure. If you confirm that the port functions
properly without the TSR running, change your software interrupt (IRQ) to
another number. For example, change 60 to 62.

Note Also, if you are using an AT-type computer, two devices cannot share
interrupts. Verify that the communicatios port you are using has a unique
interrupt setting.

2. On Windows 2000, or Windows 2003, or Windows XP, start the
HyperTerminal program.

3. Configure the HyperTermina program to use the same communications
port with the same settings (baud rate, parity, stop bits, and so on) asthe
hardware device.

4. Connect anull modem cable to a second computer's port.

On the second computer, start and configure the HyperTerminal program
with the same settings as the first computer.

6. Verify that you can send data between the two computers.
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Note If you do not have two computers and the computer you are using has
another port, start two instances of the HyperTerminal program with each
configured to their own port. Then try communicating between them.

Note If you have an external modem, connect the modem to the
communications port that you are testing to see if you can dial out.

7. If the communications port does not appear to be functioning properly,
check your environment files (AUTOEXEC.BAT, CONFIG.SYS,
SYSTEM.INI, and WIN.INI).

® L ook for suspicious programs or drivers that might be taking control
of the port or itsinterrupt before the server isloaded.

* Alwayskeep your environment files as clean as possible.
® |f you arein doubt about an entry, comment it out.

8. If the previous step was unsuccessful, try another communi cations port or
another computer.

Note Thereisacommon misconception that if connecting to a PLC with a
DOS program works, the same communications port will also work in
Windows. Thisis not the case! Windows is an entirely different environment
than DOS.

Does your computer lock up?

®* Verify the COM port's IRQs do not conflict with each other or with other
communications boards in the computer.

If the PLC or field device has more than one COM port, verify the
connection to the correct port.

The COM port on your computer uses the RS-232 hardware communications
standard and connects the cable from the COM port to an RS-232-compliant
device.

Note To connect to an RS-422 or RS-485 port on the PLC, you need an RS-
232-t0-RS-422/485 conversion device.

If possible, use an external converter instead of a board-based converter that
plugsinto aslot in the computer. A board-based converter is difficult to get
working for inexperienced users. If a board-based converter is not set up
properly, it can conflict with other communicatios boards in the computer such
as, internal modems.

If you are using the Windows 2000, Windows 2003, or Windows XP
operating system, verify the following:

1. Click Sart onthe Windowstask bar. Point to Settings, then click Control
Panel in the menu.

® The Control Panel dialog box will appear.

2. Click on Administrative Tools.
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3. Inthe Administrative Tools dialog box, double-click the Computer
Management icon.

® The Computer Management dialog box will appear.

4. Click on Device Manager and select the COM port you are using for the
server.

For example:

E Computer Management B ;Iglll
| action  view |J e - | |
Tree | =2 qaLaB202

@ Computer Management {Local) ;;:z:i:s
E%%S t::;:;tos:Zwer Display adapters

41 DWDJCO-ROM dri
[]---@ System Information = / disk contrrl'\;ﬁ:rs
[]---ﬁ Petformance Logs and Alerts PRy
[

&= F disk dri
-l Shared Folders [ (IR S RES
Device Manager

2 IDE ATAJATAPI controllers

= Kevboards
[¥]- 384 Local Users and Graups 7 Mice and other pointing devices
= storage @ marikars
----- (21 Disk Management =

..... @ Disk Defragmenter Elg hlctworlcadapkers
=) Logical Drives T Cp

[ZI--@ Remaovable Storage :
[]--& Services and Applications

(;y'i Communications Port {COMZ)
- e ECP Printer Port (LPT1)
= 3CST and RAID controllers

- Sound, video and game contrallers

5. Click on the selected Communications Port.

® ThePropertiesdialog box will appear.

Communications Port (COM1) Properties e |

General FPort Settings | Diiver | Resources

Bits per secand: [E
Datatits: [8 =l
Baiity: [None =
Stop its: [1 |
Elow conlrol: [Hane =l
ddvanced.. | Festore Defals |

oK I Canecel

6. Click the Port Settingstab.
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How long is your RS-232 cable?

* Fifteen meters (fifty feet) isthe maximum practical length for the RS-232
standard.

Try using a different COM port for the I/O Server.

If you are installing an I/O Server or configuring a board-based 1/10O
Server on a computer running on the Windows 2000, Windows
2003, or Windows XP operating system, log on with Administrator
privileges.

Note Without Administrator privileges, the server and Server Install program
cannot make the necessary edits to the Windows Registry during installation
or board configuration of the server.

1. Right-click onthe My Computer icon.
2. Select Manage from the menu list.

3. Under System Tools, select Local Usersand Groups, then double-click
on Groups on the right pane of the window.

4. Double-click on Administratorsto view the Administrators Properties.

® The user name you used to log on should be listed in the M embers
box of user name.

Administrators Properties

General

‘g Administrators

Description: | drmimistrators have complete and urrestricted access t

Members:

g.&dministratnr
[ m MAGELLAMDEY 200040 omain Admins
| ﬁ MAGELLAMDEY 20004 uszer
| ﬁ MAGELLAMDEW 2000, waizer

[ aF. ] [ Cancel ] [ Apply

5. Double-click on Local Usersand Groups.

®* Two folders, Usersand Groups, will be displayed.
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6. Click on Groups, and then double-click on Administratorsto verify
Administrative privileges.

If you experience occasional or random communications errors in
the Wonderware Logger, such as "Response Timeouts," check for
noise.

® Do the physical cablesrun past any known noise sources such as
photocopiers, fluorescent lamps, fans, pumps, motors, or generators?

® Arethe cables properly shielded from its environment?

®  With radio modems and satellite link-ups, occasional communications
errorsin the Wonderware Logger are normal and to be expected aslong as
they do not adversely impact the flow of data.

Increase the Reply Timeout setting in the I/O Server to a value
between 5 and 10 seconds.
® Not allowing the PLC or field device enough time to respond to the
server'srequest for data may result in communications errors.
Verify the PLC is properly configured and the cable is good by
using the programming software for the PLC.
1. Connect to the PLC with the programming software.
®  The connection must be through the same port and cable.

® (o into the programming software configuration and write down
what the communications parameters are (baud rates, routes, node
number, error checking, and so on).

2. Closethe programming software.

® Openthe /O Server and verify the communications settings are the
same.

Poke data into the PLC with InTouch or WW(Client.

4. Shut down the server and use the programming software to verify that the
values were correctly poked.

Note Performance of thistest depends upon the type of PLC you are using.

Reinstall the I/O Server and verify that you are using the latest
version.

Wonderware is continually improving our servers and using the latest version
will guarantee the best results.

Note New versions of the Wonderware /O Servers are rel eased regularly on
the Knowledge Base CD. These are available to Comprehensive Support
customers from the Wonderware Web site at:
http://www.wonderware.com/support/mmi.

Wonderware Modicon MODBUS Ethernet I/O Server



Wonderware Modicon MODBUS Ethernet I/O Server 41

Move the I/O Server’s configuration file to another location on the
computer’s hard disk; this will clear all configuration for the I/O
Server. Reconfigure the I/O Server.

Note Wonderware server configuration files are typically the exact same
name as the server’s executable name with the .CFG extension. For example,
OMRONFO.CFG. Refer to the Configuration File section of the specific
server User’s Guide for the exact name of the configuration file.

If possible, reinstall the Windows operating system.

® Filesinstalled earlier on your computer or the Windows registry may have
been corrupted or accidentally modified.

If these troubleshooting suggestions do not solve your problem,
there may be a problem with your computer. There are many
subtle differences between the various computer hardware
brands. Use a computer that is a different brand and meets the
following criteria:

1. Sedlect adifferent computer manufacturer and if thisis not possible, try a
different computer model from the same manufacturer.

2. The computer cannot use an OEM (Original Equipment Manufacturer)
version of Microsoft Windows.

® |tishighly recommended that only a Microsoft Windows product be
used.

® Contact your vendor to determineif installing an off-the-shelf copy of
Microsoft Windows will cause any problems.

If you feel you have tested all possible situations that may be
causing your failed /O communications, contact your local
Wonderware distributor for technical support.

Note For more information on obtaining technical support, see your online
FactorySuite System Administrator’s Guide.
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