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CHAPTER 13

/O Communications

InTouch uses the Microsoft Dynamic Data Exchange (DDE), FastDDE,
NetDDE and Wonderware SuiteLink protocols to communicate with other
Windows programs, Wonderware 1/0 Servers and third-party I/O Server
programs that are communicating with the real world.
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Supported Communication Protocols

Dynamic Data Exchange (DDE) is a communication protocol developed by
Microsoft to allow applications in 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
a client 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 client and server. Although Wonderware's FastDDE has
extended the usefulness of DDE for our industry, this extension is being
pushed to its performance constraints in distributed environments.
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NetDDE extends the standard Windows DDE functionality to include
communication over local area networks and through serial ports. Network
extensions are available to allow DDE links between applications running on
different computers connected via networks or modems. For example,
NetDDE supports DDE between applications running on IBM PCs connected
via LAN or modem and DDE-aware applications running on non-PC based
platforms under operating environments such as VMS and UNIX.

Wonderware SuiteLink uses a TCP/IP based protocol. SuiteLink is designed
specifically to meet industrial needs, such as data integrity, high-throughput,
and easier diagnostics. This protocol standard is supported for both Microsoft
Windows NT and Windows 2000.

SuiteLink is not a replacement for DDE, FastDDE, or NetDDE. Each
connection between a client and a server depends on your network situation.
SuiteLink was designed specifically for high speed industrial applications and
provides the following features:

Value Time Quality (VTQ) places a time stamp and quality indicator on all
data values delivered to VTQ-aware clients.

Extensive diagnostics of the data throughput, the server loading, computer
resource consumption, and network transport are made accessible through the
Microsoft Windows NT operating system performance monitor. This feature is
critical for the scheme and maintenance of distributed industrial networks.

Consistent high data volumes can be maintained between applications
regardless if the applications are on a single node or distributed over a large
node count.

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

Wonderware SuiteLink

Wonderware SuiteLink uses a TCP/IP based protocol. SuiteLink is designed
specifically to meet industrial needs, such as data integrity, high-throughput,
and easier diagnostics. This protocol standard is supported for both Microsoft
Windows NT and Windows 2000.

To use the SuiteLink communication protocol

1. You must have Microsoft TCP/IP configured and working properly.

2. You must use computer names (Node Names) of no more than 15
characters.

For more information on installing and configuring Microsoft TCP/IP, see
your Microsoft Windows operating system's documentation.

Wonderware SuiteLink must be running as a service. If for some reason
SuiteLink has been stopped, you will need to start it again. (SuiteLink is
automatically installed when you install InTouch and by default, it is
configured to startup automatically as an NT Service.)

[9%]

For more information on Windows NT services, see Appendix A,
"Overview of the InTouch Windows NT Services."
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To start SuiteLink as an NT Service
1. Open the Windows Control Panel.

2. Double-click Services. The Services dialog box appears.

Sovipes &

Service Statug Startup e
TCRPAIF MetBI0S Helper Started Autarnatic ;i
Telephony Service bl arial ]
UPS tanual :
witport S erial Fediectar Started Atomatic = |
wrving 32 Service Started Autamatic:
wirretrr 32 Service Started Akormatic g
Wondenware Meszage Logger Started Autamatic: o
Wiondenware MetDDE Helper Autamatic: —

\Wondenware Suitelink Automatic
ok ztation Started Automatic |

: Eta;tup':..

5 Hiw Prafiles...
Startup Parameters:
| Help

i

3. Select Wonderware SuiteLink, and then click Start.
4. Click Close.

The InTouch I/0 Address Convention

InTouch identifies an element of data in an I/O Server program by using a
three-part naming convention that includes the application name, topic name
and item name. To obtain data from another application the client program
(InTouch) opens a channel to the server program by specifying these three
items.

In order for InTouch to acquire a data value from another application, it must
also know the name of the application providing the data value, the name of
the topic within the application that contains the data value, and the name of
the specific ifem within the topic. In addition, InTouch needs to know the data's
type; discrete, integer, real (floating point), or message (string). This
information determines the I/O type for the tagname when it is defined in the
InTouch database. Now, when WindowViewer is running, it will automatically
perform all of the actions required to acquire and maintain the value of this
item.

For example, in the case of Excel, the application name is "Excel," the topic
name is the name of the specific spreadsheet that contains the data and the item
name is the identification of the cell on the spreadsheet to/from which the data
is to be read/written.
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The InTouch I/0 Address

When another Windows application requests a data value from InTouch, it also
must know the three I/O address items. The following describes the 1/O
address convention for InTouch:

VIEW (application name) identifies the InTouch runtime program that
contains the data element.

TAGNAME (topic name) is the word always used when reading/writing to a
tagname in the InTouch database.

ActualTagname (item name) is the actual tagname defined for the item in the
InTouch Tagname Dictionary.

For example, to access a data value in InTouch from Excel, a DDE Remote
Reference formula would be entered in the cell into which the data value is to
be written:

=VIEW | TAGNAME ! 'ActualTagname'

Note If you are networking using Wonderware NetDDE, the application
name portion of the I/O address must be prefixed with the remote node's name
preceded by two backslashes and followed by one backslash. For example:

\\NodeName\VIEW | TAGNAME ! 'ActualTagname"

InTouch Access Names

When you create 1/0 type tagnames or remote tagname references, they must
be associated with an Access Name. Access Names contain the information
that is used to communicate with other I/0 data sources including the node
name, application name and topic name.

To create an Access Name

1. On the Special menu, click Access Names, or in the Application Explorer
under Configure, double-click Access Names. The Access Names dialog
box appears.
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2.

3.

In the Application Explorer, you can right-click Access Names, and then
click Open. You can also create Access Names while you are defining an
1/O type tagname in the Tagname dictionary.

|
Close: |

f it

[He|ete

Click Add. The Add Access Name dialog box appears.

Add Accesz Name |
Access Mame: |F'LE'I '

Node Marne:
[Modet

Application Mame:
|M odbuz

Tapic Mame:
{PLC1

—which protocol to use .
" DDE + SuiteLink

~When to advise server

" Advize all items & Advize only active items

In the Access Name box, type the name you want InTouch to use to this
Access Name. (For simplicity, use the same name that you will use for the
topic name here.)

InTouch uses Access Names to reference real-time 1/0 data. Each Access
Name equates to an I/O address, which can contain a Node, Application,
and Topic. In a distributed application, I/O references can be set up as
global addresses to a network I/O Server or local addresses to a local I/O
Server.

If the data resides in a network I/O Server, in the Node Name box, type
the remote node's name.
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In the Application Name box, type the actual program name for the I/O
Server program from which the data value will be acquired. In this case
the value is coming from the Wonderware Modbus 1/0 Server, therefore
MODBUS is used. Do not enter the .exe extension portion of the program

name.

7. In the Topic Name box, type the topic name you want to access. The
Topic Name is an application-specific sub-group of data elements. In the
case of data coming from a Wonderware 1/O Server program, the topic
name is the exact same name configured for the fopic in the 1/0 Server
program. When communicating with Microsoft Excel, the topic name
must be the name given to the spreadsheet when it was saved. For

example, Book1.xls.

8. Select the protocol that you are using.

For more information, see "Supported Communication Protocols:"

9. Select the option you want to use to advise the server:

Option

Definition

Advise all items

Polls for all data whether or not it is in visible
windows, alarmed, logged, trended or used in a
script. Selecting this option will impact
performance, therefore its use is not
recommended.

Adyvise only active items

Polls only points in visible windows and points
that are alarmed, logged, trended or used in any
script.

Note A touch pushbutton action script will not
be polled unless it appears in a visible window.

10. Click OK to accept the new Access Name and close the dialog box. The
Access Names dialog box reappears displaying the new Access Name

selected in the list.

hocossNames |
Close: |

add. |
Modify...

Delete

11. Click Close to close the dialog box and return to your tagname definition.
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To modify or delete an Access Name

1. On the Special menu, click Access Names, or in the Application Explorer
under Configure, double-click Access Names. The Access Names dialog
box appears.

2. In the Application Explorer, you can right-click Access Names, and then
click Open.

AcoessNames |
Clase. |

Add...

Modify...

Delete |

3. To change an Access Name's definition, select it in the list, and then click
Modify. The Modify Access Name dialog box appear. Make your
required changes, and then click OK. The Access Names dialog box
reappears. Click Close or repeat this procedure if you need to modify other
defined Access Names.

4. To delete an Access Name, select it in the list, and then click Delete. A
message box will appear asking you to confirm the deletion of the selected
Access Name. Click Yes to delete it or click No to cancel the deletion.
Click Close or repeat this procedure if you need to delete other defined
Access Names.

Note Access Names that are associated with tagnames cannot be deleted.

Defining an I/O Item in InTouch

InTouch can receive data from other local or remote Windows applications
when you define I/O type tagnames in the Tagname Dictionary. Each 1/O type
tagname references a valid item in the I/O Server program.

For more information on distributed applications see, Chapter 5, "Building a
Distributed Application."”
To define an I/O type tagname

1. On the Special menu, click Tagname Dictionary, or in the Application
Explorer double-click Tagname Dictionary. The Tagname Dictionary
dialog box appears.

2. Click New. The Tagname box clears.
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Tip If you right-click any of the text entry boxes in any of the Tagname
Dictionary dialog boxes, a menu will appear displaying the commands that
you can apply to the selected text.

Tagname Dictionary
" Main & Detsils © Alarms O Details & Alams © Members

| Mew I Eexh:wel Deletel

Sﬁiel £ |§elect...| i I Eanc:ell I:lu:usel

T agname: IFMDD'I
Graup: .. $apstem

Twpe: . 140 Integer

" Readorly * Readwiite

LComment; ||
[T LlogData [ LogEvents

[ Retertive Valuz [ Retentive Parameters

The first time you access the Tagname Dictionary, the definition for the
internal system tagname $AccessLevel is displayed. Once you define
tagnames in the Tagname Dictionary, when you access it again, the last
edited tagname's definition is displayed.

In the Tagname box, type the name you want to use for the new tagname.

Tagnames can be up to 32 characters long and must begin with an alpha
character (A-Z or a-z). The remaining characters can be A-Z, a-z, 0-9, !,
@,-2,#38,%, ,\and &.

Tagnames are also auto-indexed. For example, if you enter and save
tagname R4001, and then click New, the tagname will automatically be
indexed to R4002. If an tagname contains a character separating numbers,
it is auto-indexed by the first whole number InTouch finds. For example,
N7-0 would be indexed as N7-1. Positive changes only are permitted. For
example, R4002 to R4003, R4003 to R4004 and so on.

You cannot use the word RetVal for a tagname. This is a reserved word. If
you attempt to use this word, and then try to edit a QuickFunction you will
receive the error message "A variable cannot have that name. Tag exists."

InTouch User’s Guide



1/0 Communications 777

4. Click Type. The Choose tagname type dialog box appears.

-2 Tag Types

[0 Dizcrete

Indirect Discrete

Memony [nteger
v /0 Integer

kemaorny Real

[0 Real

Indirect Analog

Memomny Mezzage

|40 Meszage

|ndirect Mezzage

(GEroup Yar

Hist Trend

TaglD

Memary Dizcrete [ ColdRioom
[~ Evaplnit

Cancel

[etsls Selentyal [ElEanal

5. Select the I/O type for the tagname as follows:

Tag Type Input/Output Value

1/0 Discrete True, On, Yes (1) or False, Off, No (0)
I/O Integer Whole number

I/0 Real Floating decimal point

I/0 Message String

6. Once you select the I/O type, click OK. The respective "details" dialog
box for the selected I/O type appear. For example, if you select I/O
Integer, the following dialog box appears.

Initial Value: [0 Min EL: [o Max ELl: [3999
Deadband: IEI bin F aw: iu bd 2w B aw: IEIEIEIE‘

i ’— Conwersion———————
B l Log Deadband: {0 IV'F Linear " Square Boot

Aocess Mame: . I Irassigned

[herm: I

[ Uee Taghame as ltem Mame!

Tip If the "Details" dialog box does not appear, click Details at the top of
the screen.

7. Specify all the required details for defining the item.
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8. Click Access Name. The Access Names dialog box appears.

hocossNames |
Close: |

Server_DDE

Server_[O5
g,
Delete

9. Double-click the Access Name that you want to use in the list or select it,
and then click Close.

The Access Name that you selected (now associated with this tagname
definition) appears adjacent to the Access Name button in the details
dialog box. For example:

IritialYalue: | Min ELI: £z MaxEL: |33
Deadband: IEI Min Fiaﬁ'a i.aa M au Faw: IEI

i . o Conversion—————————
Eng Lnits: I Log Deadband: ;D Irf;' Linear ' Square Foot
Booess Name: | PLET

Ltemt | [ Usa Tagname as Item Name

10. In the Item box, type the item name for the data value in the 1/0 Server
program.

Note It is important to understand that the "tagname" is the name used
within InTouch to refer to a data value. The Item is the name used by a
remote Windows application to refer to the same value. These names do
not have to be the same but, it is recommended when applicable to use the
same names. Also, if the Item is a cell in Excel, it must be specified either
by its defined name in Excel, or by its row/column identification. For
example, R1CI1.

11. Click Close.

For more information on defining 1/0 tagnames, see Chapter 6, "Tagname
Dictionary."

Monitoring the Status of an I/0 Conversation

WindowViewer supports a built-in topic name called IOStatus (DDEStatus in
versions prior to InTouch 7.0) that can be used to monitor the status of specific
1/O conversations.
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Using I0OStatus Topic Name

Let's assume that WindowViewer (View) is communicating with the
Wonderware Simulate I/O Server to a PLC that has been defined in the I/O
Server with PLCI1 for its topic name.

(Simulate is a generic Wonderware I/O Server that is intended to be used as a
training tool. Simulate is included with FactorySuite.)

To monitor the status of /0 communications

1. On the Special menu, click Tagname Dictionary, or in the Application
Explorer, double-click Tagname Dictionary. The Tagname Dictionary
dialog box appears.

2. Create an I/0 Discrete type tagname. (In this example, for simplicity, we

will make our tagname the same as the topic name that we want to
monitor.)

When you are monitoring a I/O conversation using IOStatus, you must
define at least one 1/O type tagname to the Access Name being monitored.

Tagname Dictionary |
" Main  Detailz © &lame ¢ Detaile &alams © Bembers
| T | Beslorel Qeletel Save I s I §elecl...| 5 I Eancell Close: |

Tvpe: . ||.-"D Dizcrete

T agname: IF'LE‘I

Group: ... $_5_'.Jstem

{" Readgnly (% FeadWiie:

Edmment: |

[ LogData I LogEwvents

H Fieteﬁtjve Walue

Iritial VY alue IrpLt

" On (%

o ||

" [irect

Conversion

" Reverse On Mg | Off Mg I

Access Mame: |

Unaszigned

Item: ||

[ Use Tagname az ltem Mame
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3. Click Access Name to assign the tagname to an Access Name definition
that defines 10Status for its topic name. The Access Name dialog box
appears.

Accezs Mames

PLC
Server_DDE
Server_[05

Notice that an Access Name definition called PLC1 (the topic we want to
monitor) currently exists. To be sure that this is the correct Access Name
(its Topic Name is PLC1), click Modify to view the definition.

Modify Acceszs Name

Finding the Access Name containing the right fopic name in this example
was easy because we kept the tagname and the Topic Name the same.

4. Click Cancel to close the dialog box and return to the initial Access Name
Definition dialog box.
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5. Click Add. The Add Access Name dialog box appears.

Add Accezs Name: I
Aecess Name: [|05tatus '
Mode Mame: Canecsl |
Application Name:

I"»-"iew

Topic Mame:
|IEIS_ta_tus

~which protocol to use
" DDE & SuiteLink
~\when o advise sever
" Advise all iterns @+ fdvise anly active items

6. Inthe Access Name box, type IOStatus.

Since you are going to monitor the status in Window Viewer, in the
Application Name box, type "View."

7. In the Topic Name box, type the InTouch internal topic, IOStatus.
8. Select Advise only active items.

9. Click OK to close the dialog box. The initial Access Name Definition
dialog box reappears displaying your new Access Name, 10Status, in the
list:

Access Names |

||:|'E| LI E:h&mej-
PLC1 —I
Server_DDE
Server_ |05 |
Mdodify...
Delete

10. Click Close to close the dialog box and associate the new Access Name
with your I/O Discrete tagname:
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Imitial Y alue |nput Comversion————
IV(" On % 0OF f* Direct { Beverse On Msg: | Off Ma; I
| Access Mame: .. I [0S tatus
Item: |F'LI."| v ilse Tagname az Item MName

11. In the Item box, type the Access Name for the actual Topic Name that
you want to monitor. In this case, PLCI.

Since your tagname is the same as the Topic Name, you can select Use
Tagname as Item Name and automatically enter it for the Item.

Note When using the built-in topic IOStatus (DDEStatus prior to
InTouch Version 7.0) to monitor an I/O conversation, the name you type in
the Access Name box is always also used for the Item.

Using IOStatus Topic Name in Excel

Excel can also be used to perform this same type of monitoring by entering the
same information in a formula in a spreadsheet cell. For example, to monitor
the same topic as above, the following would be entered:

=view|IOStatus!'PLC1'

Monitoring /O Server Communications Status

For each fopic name being used, there is a built-in discrete ifem, Status, that
you can use to monitor the state of your communications with the I/O Servers
program. Status is set to "0" when communications with the device fails (cable
disconnected, PLC is powered down, and so on.) and set to "1" when
communications is successful.

Note When you monitor the status of a topic using the Status item, there must
at least one I/O point active to the topic being monitored.
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From InTouch, you can read the state of the server communications by
defining a tagname and associating it with the fopic configured for the device
by using the word Status as the item name. For example, if Window Viewer is
communicating with a PLC using the Wonderware Simulate 1/0 Server, the
Access Name definition would be:

Add Accezs Hame: I
Acoess Hame: |F'LE'I .
ﬂade Mame; Cancel |
Application Mame:

ISimuIate

Topic Hame:
{PLC1

~Wwhich pratocal to use
i DDE =" SuiteLink
~ihen to advise server

€ Advise allitems &+ Advise only active items

To monitor the status of all communication to the fopic, PLC1, you would
create the following tagname definition:

TagnameDictionary

" Main @ Details O Alams ¢ Details & Alams Members

| THEn Iﬁestoral Qeletel Save I 4 |§elect...| s | Cancell Cloze I

Tagnarne:; IF'LI:1 MUD Dizcrete:
Group: .. |$System " Readorly 1 Read it

Eumment:l

2 Log Data [ LogEvents [ Retentive Yalus

For more information on troubleshooting I/O communications see your
Wonderware 1/O Server's User Guide.

Tip From Excel, you can read the status of the PLC communications by
entering the following formula in a cell:

=SIMULATE|PLC1!'STATUS'

Monitoring Multiple Input Device Status

This section describes how you can display the status of an object using
multiple inputs.
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Example 1

In this example, the status of a spring-return motorized valve using two inputs
is being viewed. The two inputs represent a pair of limit switches installed on

the valve. One input is only on when the valve is in the open position and off

when the valve is in travel or closed. The other input is only on when the valve
is in the closed position and off when the valve is in the travel or open position.
A truth table of the inputs would appear as follows:

Valve Truth Table 1

Inpaut #1 Input #2 _

iopened) | (cloged) | Yalee Position Besult
1 1] Dpened 1+0=1
i 1 Closed 0+1=1
I 0 InTrawel 0+0=0
1 1 Invalid Position | 1+1=1

=GR 1=0M

The inputs can be weighed by multiplying the closed input by 2. The results of
the valve positions then change to the following:

Valve Truth Table 2

(Input #2 x2)

Input #1 Inlput #2 -

topened] | (cloged) YWalse Position Fesult
1 Ox2=10 Dpened 1+0=1
] Ix2=2 Closed D+2=2
0 Ox2=0 [ InTrawel 0+0=0
1 Ix2=2 Invalid Fosition | 1+2=3

0=0FF  1=0ON

Note The invalid position can be used to show a defective limit switch.

Now that there is a significant numerical difference between the valve
positions, a Fill Color - Analog animation link can be used to display the valve
status.

For more information on creating animation links, see Chapter 7, "Creating
Animation Links."
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Two I/O Discrete tagnames are created. One for the valve open input and one
for the valve closed input. For example, ValveOpen and ValveClosed. An
object is created to display the valve status. This object is assigned to a Fill

Color - Analog animation link with the following properties:

Fill Calar -» Analog E xprezzion

E sprezsiomn:

W alvelpen + Y alveCloze™2

h Cancel I
_Cea |

BreakPointz:
[ f F E Clea
| | |
| Ik I |! [
Calar | | | |
Intravel Opened Closed tln'ﬂ'alid
— Color — Color — Color Color
] i 3
Example 2

In this example, one more input has been added to the existing two. This new
input is the actual output to the valve that causes it to open. The new input will
be on when the valve is opening or open, and off when the valve is closing or
closed. The new truth table appears as follows:

Valve Truth Table 3
lnput#1 | Input#2 | Input#3
{opened) | {cosed) (open] “Yalve Position Fesult
0 0 1 Dpening D+0+1=1
1 0 1 Opened 1+0+1=2
] 0 0 Closing D+0+0=0
0 1 0 Closed 0+1+0=1
D=0FF _ 1=0N
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Once again the inputs are weighed. As previously explained, the closed input
will be multiplied by 2 and the new input will be multiplied by 4 for the
following results:

Valve Truth Table 4
(hput#2 < 2 Input#3 x 4)

It #1 |n|put #2 | Input#3 »

fopened) | (closed) (Dpen) Walve Position Fesult
0 0x2=0 | 1x4=4 | Opening D+0+4=4
1 Ox2=10 1x4=4 Dpened 1+0+4=5h
0 0x2=0 | 0x4=0 | Closing 0+0+0=0
] 1x2=2 | O0x4=0 | Clozged D+2+0=2

0=0FF 1=0M

Another 1/0 Discrete tagname (Valve) is created for the new open input and
assigned to a Fill Color - Analog animation link with the following properties:

Fill Calar < &nalog Expression

E spression:

Walvelpen + ValveClosed®2 + Walve®d

EreakPointz:

L"Eancel I
[ o |

!D !2 14 |5 Clear

— I I  E—

Color:

Closing Lﬂlused Opening Opened
| Color Color | Color | Color
1] 2 4 5

Using this method, additional inputs can be used. The fourth input would be
multiplied by 8, the fifth by 16, and so on.
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