
[image: image1.wmf]
ATS-DDE-S7-MPI

SIMATIC MPI(
DDE Server
User Manual

The information in this manual is subject to change without notice and does not represent a commitment on the part of ATS Applied Tech Systems BV. The software described in this manual is furnished under a license or nondisclosure agreement. This software may be used or copied only in accordance with the terms of this agreement. No part of this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, for any purpose other than the purchaser's personal use without the written permission of ATS Applied Tech Systems BV.
(C) ATS BV 1995, 1996, 1997.

All rights reserved. 

Table of Contents

11.
ATS-DDE-S7-MPI & SiemenS SIMATIC MPI( Networks

2.
What is DDE
2
3.
Hardware Overview
4
4.
Software installation
5
4.1.
Installing the ATS-DDE-S7-MPI DDE server
5
4.2.
Automatically executing the dde server
6
5.
ATS-DDE-S7-MPI server configuration
7
5.1.
Driver configuration
9
5.2.
Topic configuration
10
5.3.
Server configuration
11
5.3.1.
Server DDE Access Name
11
5.3.2.
Valid DDE Data Timeout
12
5.3.3.
Protocol Timer Tick
12
6.
S7 Item/Point Naming Conventions
13
6.1.
The Status Item
14
7.
Examples in Microsoft Excel
15
7.1.
Writing Values From Microsoft Excel
15
7.2.
Reading Values into Microsoft Excel
15
7.3.
Reading the STATUS item into Microsoft Excel.
16
8.
Error Messages
16
9.
Appendix
17
9.1.
Installed files
17
9.2.
‘Dongle’ files
17
9.3.
ATS-DDE-S7-MPI file extensions
17
10.
ATS Product Support Services
18
11.
How to Contact ATS
19



1.
ATS-DDE-S7-MPI & SiemenS SIMATIC MPI( Networks
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The ATS-DDE-S7-MPI program is a DDE server for the Siemens SIMATIC MPI( protocol. Besides ‘standard DDE’ It supports both AdvanceDDE and FastDDE. The DDE server communicates with other SIMATIC MPI( -stations via a serial port to a PC/MPI Cable. Communication is possible with the Siemens S7 PLC’s 300 and 400 series. 

The term MPI (Multi Point Interface) is Siemens specific and is more clearly defined and explained in the Siemens documentation.

The DDE server is designed to run under Windows ’95, Windows NT 3.51 and Windows NT 4.0. It may be used by any Microsoft Windows program  which is capable of acting as a DDE-client. 

With this server it is possible to link ‘real-time’ data from the plant floor into Windows applications for display, logging, trending and alarming. Linking the data to a spreadsheet or word-processing program makes creating reports very easy.

The architecture of this DDE server defines three major logical components:

1. the DDE server

2. the Driver Manager

3. the SIMATIC MPI( driver

Parts 1 and 2 are implemented by the ATSDDEDM.EXE executable file. Part 3, the SIMATIC MPI( driver functionality, is implemented in a separate DLL. A DLL is a ‘Dynamic Linked Library’ which implements the protocol specific functionality.

The architecture was defined this way in order to be able to support more than one driver DLL, thus managing several protocol drivers from within one DDE Server - Driver manager executable. Throughout the rest of this document the term ATS DDE Driver manager and ATS-DDE-S7-MPI Server can be used interchangeably.

2.
What is DDE

DDE is the acronym for Dynamic Data Exchange. DDE is a communication protocol designed by Microsoft to allow applications in the Windows environment to send and receive data and instructions to and 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 Excel can act simultaneously both as a client and a server.

To obtain data from another application the client program establishes a so-called link to the server application by specifying two things: the server's application name, and the topic name of interest. Once a link has been established, items in the topic can be read or written. Exactly what a topic name refers to is decided by the developer of the server application. For example with 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 specific cell on the spreadsheet.  When a client application sets up a ‘hot link’ to another DDE program, it asks the server application to advise the client whenever a specific item's value changes. These data links will remain active until either the client or server terminates the link or the conversation. These links are a very efficient means of exchanging data because once the link has been established, no communication occurs until the specified item changes.

The DDE Address
The normal DDE protocol identifies an element of data by using a three-part naming convention that includes the Application Name, Topic Name and Item Name. The following briefly describes each portion of the DDE Address:

Application Name
This is the name the Windows program (with DDE server properties) has registered. The program knows how to access the data element. This name is called the “Server DDE Access Name”. The initial (default) DDE Access Name of the server is “ATSDDEDM”.

Note: “Server DDE Access Name” does not necessarily have to be the same name as the executable file name.

Topic Name

In DDE servers this is the name to identify a specific PLC. The operator creates meaningful names for the PLC’s and uses these names as the topic names for DDE conversations; e.g., PLC1 or MIXER.

Item Name

A specific data element within the specified topic. For the Hardware Server, an item is an individual contact, coil or register in a PLC. The item/point names are defined by the DDE Server as described in “S7 Item/Point naming Conventions” in paragraph 6. 

3.
Hardware Overview

To use the ATS-DDE-S7-MPI Server the S7 PLC should be connected via a so-called PC/MPI Cable to the serial port of the computer. This is shown in the following figure:
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For more information about the hardware specifications please refer to the Siemens documentation.

4.
Software installation

4.1.
Installing the ATS-DDE-S7-MPI DDE server

Insert the diskette containing the ATS-DDE-S7-MPI server software, labeled DISK 1, and start up the program SETUP.EXE on it. 
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This will initiate the InstallShield installation ‘Wizard’ program which will guide you through the rest of the setup process, prompt for an installation directory name and location and whether or not you want to read the README.TXT file on the diskette.

Apart from the files which are au
tomatically installed on your system by the set-up program, there are additional files supplied on the installation disk. A file called ATSDDEDM.INI in the Windows directory of your system will be generated automatically by the application. All subsequent configuration changes are stored into this file. This is done automatically by the server at shutdown. Normally it should not be necessary to edit this file manually.

A list of all installed files is provided in the appendix.

Note: The ATS DDE Driver Manager requires a software protection key (a so called ‘dongle’). The software protection key must be properly installed on a parallel port of the computer. If the dongle is not present or recognised the software will run for 30 minutes in demo mode.
4.2.
Automatically executing the dde server

Always start the DDE Server before any applications that will act as a client. 

When running Windows NT (version 3.51), the DDE Server can be executed automatically if Windows is started by placing the icon in the Program Manager's start-up group. The start-up  group is automatically created when Windows NT is installed on the computer. 

For example:
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Note: The Programs contained in the start-up program group of Windows NT are executed from left to right and top to bottom.
When running Windows 95, the ATS-DDE Server/driver manager can be started up automatically by adding the icon to the start-up group in the task bar. This can be done as follows:

1. Push the start button on the bottom of the screen
2. Select from the ‘Settings’ option the ‘Task bar...’.
3. Select the TAB: ’Start menu programs’
4. Push the ‘Add..’ button.
5. Finish the selection wizard
6. Place the program in the ‘start-up’ icon under Programs
Note: The Programs contained in the start-up program group of Win95 are executed from top to bottom. To prevent the programs from automatically executing at Windows 95 start-up,  hold down the Shift key while windows is starting up.
5.
ATS-DDE-S7-MPI server configuration

Once the ATS DDE Driver Manager is installed it can be started up in the usual way from the ATS DDE Driver Manager program group or with a created shortcut.

The ATS DDE Driver Manager is implemented as a Multiple Document Interface (MDI) application. An MDI application consists of a main window, the so-called MDI Frame Window. Inside this window multiple child windows can be created, called MDI child windows. These windows can be created, closed, arranged and ‘iconised’ or ‘minimised’ just like a Windows application itself on the desktop.
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Besides a pop up menu the server is also equipped with an optional ‘Toolbar’ and ‘Status bar’.

The very first time the server starts up it will pop-up a New Driver/Topic dialog box. In this box you select the Driver and Topic to be created.




Configuration of the server can be done at the following three levels:

· Driver Configuration

· Topic Configuration

· Server Configuration

First of all a driver should be created and configured. How this can be done is explained in paragraph 5.1 Driver configuration. Before any communication can be started a topic should be created and linked to the driver. This is described in paragraph 5.2 Topic configuration . The Server configuration is explained in paragraph 5.3 Server configuration.

New Drivers/Topics can be created by selecting File|New from the menu or by clicking the appropriate button on the toolbar. At shutdown time the server will prompt the user whether the existing drivers and topics should be stored to disk. If they are stored they will automatically reappear the next time the server is started up.

5.1.
Driver configuration

The Driver represents the physical link between the PC and the PC/MPI Cable and is laid out as follows:
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In the dialog box of the driver you can choose the serial port on which the PC/MPI Cable is connected. The baud rate (transmission speed) of the communication line should be set equal to the on the PC/MPI Cable selected baud rate. To open a COM port, check the ‘Open’ check box.

When checked the COM-port can not be used by other applications.

In the Registered Topics field of the driver all the currently registered topics are shown.

In the Driver Status field the communication-related messages are shown. For a list of all driver error messages refer to chapter 8. Error Messages.

5.2.
Topic configuration

In order to be able to communicate with the DDE server one or more topic’s need to be defined. A topic in the sense of this DDE server represents a link with another MPI-partner on the network. A topic sends on a regular base messages to the PLC. In this message the Server asks the PLC to send it the data you want to see in the Client application. The Topic dialog box is laid out as followed:


Topic Name:
The Topic name to which the DDE-client should refer. This name must be unique throughout the DDE server.

Node

The topic to which the PLC station is mapped to can be defined by typing a valid MPI address. The default MPI address of a S7 PLC is ‘2’.
Polling interval:
The polling interval in milli-seconds. If the value of this polling interval is set to 0 (zero) then the maximum polling rate will be determined by the value of the ‘Protocol Timer Tick’ field in the Server Configuration dialog box.

Show active items:
If the check mark in front is enabled, the requested items will be displayed in the window below.

Status:
The “Status” field indicates the “Status” of the topic including the MPI bus and the PLC’s. Apart from reading this status in the Topic Window, your application can also read the Status Item to check if any errors have occurred. For more information about the status item please refer to paragraph 6.1 The Status Item.

Driver link

To start DDE via the topic, the topic must be linked to a driver. In this box 

you can choose the driver on which the topic should be linked. To unlink the topic from the Driver push the ‘Unlink’ button.

5.3.
Server configuration

The DDE parameters can be configured by using the following dialog box:
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This box can be called on the screen by choosing Options|Configuration from the menu or by clicking on the appropriate toolbar button.

Through this dialog the user can change the Server DDE Access Name, the Valid DDE Data Timeout, and the Protocol Timer Tick.

Each time after altering the server settings, the DDE-Server has to be restarted. Remember to close down all client applications before starting the DDE-Server again. Otherwise, the client applications will not recognise the ATS-DDE-S7-MPI Server.

5.3.1.
Server DDE Access Name

This edit control is used to change the default DDE access name from ‘ATSDDEDM’ into any preferred name. Changing the name will affect the way the DDE Server has to be called upon from other applications. In the example the DDE Access name: “ATSDDEDM” is used.

5.3.2.
Valid DDE Data Timeout

This parameter does normally not play a role in DDE communications because the original DDE-model was designed to enable intercommunication between Windows applications running on one computer. In such a case, time-outs could not occur because there exists virtually no delay between dispatch and arrival of DDE messages. 

When a DDE server communicates with a remote system, there may be some delay in the data-traffic. For this reason it is necessary to introduce the valid data time-out parameter.

By default its value is set to 10000 milliseconds. This is generally long enough for most protocols. If requested data did not return or written data were not acknowledged within this period the server will dispatch a DDE_NAK (Not AcKnowledged) message to the client. If no time-out occurs (the normal situation) a DDE_ACK message will be dispatched indicating to the client that everything is OK.

5.3.3.
Protocol Timer Tick

This value is used by the server internally defined in milliseconds, at which the server  should check its status, update its data associated with hot-links, check the status of pending messages etc. 

6.
S7 Item/Point Naming Conventions

When a client wants to establish a DDE link it needs to pass both a topic and an item name to the server. The ATS-DDE-S7-MPI server uses the item name to establish the type, amount and location of the data in the remote station. Therefore the item name has to comply with a naming convention or ‘syntax’. The following data types are currently supported by the ATS-DDE-S7-MPI  server.

Data format:
Items:
Remarks:

Data block bits
DBm.DBXn.b
m = data block number; 



n = data byte offset;



b = bit number;
Data block bytes
DBm.DBBn[,x]
m = data block number; 



n = data byte offset;



x = suffix INT, BCD, UBCD

Data block words
DBm.DBWn[,x]
m = data block number; 



n = data byte offset;



x = suffix  INT, BCD, UBCD

Data block double words
DBm.DBDn[,x]
m = data block number; 



n = data byte offset;



x = suffix DINT,REAL, BCD, UBCD

Flag bits
Fm.b
m = offset in flag area


Mm.b
b = bit number

Flag bytes
FBn[,x]
n = offset in flag area


MBn[,x]
x = suffix INT

Flag words
FWn[,x]
n = offset in flag area


MWn[,x]
x = suffix INT, BCD, UBCD

Flag double words
FDn[,x]
n = offset in flag area


MDn[,x]
x = suffix DINT, BCD, UBCD, REAL

Input bits
Im.b
m = offset in input area


Em.b
b = bit number

Input bytes
IBn[,x]
n = offset in input area


EBn[,x]
x = suffix INT

Input words
IWn[,x]
n = offset in input area


EWn[,x]
x = suffix INT, BCD, UBCD

Input double words
IDn[,x]
n = offset in input area


EDn[,x]
x = suffix DINT, BCD, UBCD, REAL

Output bits
Qm.b
m = offset in output area


Am.b
b = bit number

Output bytes
QBn[,x]
n = offset in output area


ABn[,x]
x = suffix INT, BCD, UBCD

Output words
QWn[,x]
n = offset in output area


AWn[,x]
x = suffix INT, BCD, UBCD

Output double words
QDn[,x]
n = offset in output area


ADn[,x]
x = suffix BCD, UBCD, REAL

Timer accumulator values
Tn
n = offset in timer area

Counter accumulator values
Cn
n = offset in counter area

The ranges of the variables n, m and k are determined by the processor type or communication partner’s capabilities.

Suffix
Indicates

INT
integer in range -32768 to 32767. Item must be byte or larger

BCD
Integer in BCD format (BYTE -9 to 9, WORD –999, 999 DWORD –999999, 9999999 ). Item must be byte, word or dword

UBCD
integer in unsigned BCD format (BYTE 0 to 99, WORD 0, 9999 DWORD 0, 99999999 ). Item must be byte, word or dword

REAL
real in floating point notation. [-2.1 | 2.1] 10[9|-9]. Item must be dword.

6.1.
The Status Item

The ATS-DDE-S7-MPI Driver internally checks the bus status and will supply Status/Error information in the Status field of each Topic Window.

If the Client Application needs to know the status of a PLC and connected network, it can be read from the “Status” Item. This is a Discrete Item that will return “TRUE” if the Status is OK and “FALSE” if an error has occurred. (See “Reading the STATUS item into Microsoft Excel” for an example of accessing the Status Item, chapter 7.3.

7.
Examples in Microsoft Excel

A quick example is given for testing the MPI network and DDE server configurations by reading and writing values from and to an Excel spreadsheet.

7.1.
Writing Values From Microsoft Excel

In these examples the default DDE Server Access Name (ATSDDEDM) and the Topic name (plc01) are used. The following shows how to write (Poke) Values from within Excel by writing a Macro.

=DDEINITIATE(“ATSDDEDM”,”plc01”)

=DDEPOKE( channel, “DB8.DBD90”, 100 )

=RETURN()


(The variable “Channel” should refer to the cell  that holds the ‘initiate’-command)

This Macro Writes the value 100 to the Double Word 90 in Data Block 8. 

Other examples are:

DDEPOKE( channel, “FB210”, 33 )

Write Value 33 to Flag Byte 210
DDEPOKE( channel, “DB10.DBB35”, 15 )
Write Value 15 to  data byte 35 of Data Block 10

7.2.
Reading Values into Microsoft Excel

The general format in Microsoft Excel to access data in a PLC in default configuration is the following:


=ATSDDEDM|TopicName!ItemName

S7-MPI read examples


= ATSDDEDM|plc01!DB10.DBW12
Read Data Word 12 from Data Block 10


= ATSDDEDM|plc01!FD45

Read Double Word 45 from Flags Area


= ATSDDEDM|plc01!I78.6

Read Bit number 6 from Input byte 78

7.3.
Reading the STATUS item into Microsoft Excel.

When for some reasons the status item has to be read it can be done by entering the following command in an excel spreadsheet:

=ATSDDEDM|plc01!STATUS

Read STATUS

This can be useful when it isn’t certain if the connection between PC and PLC is working correctly. This item is a discrete value and will return ‘True’ or ‘False’. For more information about the status item of the PLC/Network please refer to paragraph 6.1 The Status Item.

8.
Error Messages

OK
No Driver Error Condition exists

Comm Port unavailable
Com Port doesn’t exist or is used by another application

Comm Port Used by other Driver 
Com Port is in use by Another ATS driver 

Framing error
Electromagnetic interference on the cable

Invalid node number
MPI address of the PLC is incorrect or unable to open MPI channel

Data area doesn’t exist
Data area is out of range or doesn’t exist

9.
Appendix

9.1.
Installed files

The following table gives a list of all installed files:

ATSDDEDM.EXE
The ATS-DDE-S7-MPI Server executable program. This is a Microsoft Windows application program

S7_DRV32.DLL
The DLL in which the S7-MPI functionality is implemented

IC32CKIT.DLL
The DLL in which the DDE functionality is implemented

MFC42.DLL

MSVCRT.DLL
The DLL’s in which the Microsoft Foundation Classes are provided

9.2.
‘Dongle’ files

Besides the installed files shown in the table above a number of files is installed onto your system to provide protection of the installed software.

These files are needed together with the ‘dongle’ that should be installed on the parallel port of the computer.

9.3.
ATS-DDE-S7-MPI file extensions

Saving the configuration of the driver(s) and topic(s) will result  in the following ‘default’ file extensions to be associated with the saved files:

*.mpd for a MPI Driver and *.mpt for a MPI Topic.

10. ATS Product Support Services

ATS offers phone support that is best utilised for getting you up and running at 

(+31) (0)23 - 535 25 44.
When calling, the computer with the ATS DDE Server running and the product documentation should be at hand. Be prepared to give the following information:


· The version of the ATS DDE Server that is used.

· The type of hardware, including network hardware, if applicable.

· The operating system.

· The exact wording of any messages that appeared on the  screen and the error number, if any.

· A description of what happened and what one was trying to do when the problem occurred.

A description of how you’ve tried to solve the problem.

11. How to Contact ATS
ATS, Applied Tech Systems BV

Nederland:
HarmenJansweg 36

2031 WK Haarlem

PO box 4993, 2003 EZ Haarlem

TEL:
(+31) (0)23-53 52 544

FAX:
(+31) (0)23-53 38 886

België, Belgique, Belgien

Hoogstraat 19, 

B.5, 1930 Zaventem-Brussels

Tel:
(+32) (0)2-72 58 658

FAX:
(+32) (0)2-72 55 397

Deutschland

Hanns Martin Schleyer Str. 23a.

D-47877 Willich-Münchheide

Tel:
(+49) (0)2154-91 19 60

FAX:
(+49) (0)2154-91 19 75

United Kingdom
ATS-Control Products Ltd.

Centenary Business Centre

Hammond Close

Attleborough Fields Industrial Estate

Nuneaton CV11 6RY,

Tel:
(+44) (0)1203-35 24 81

FAX:
(+44) (0)1203-35 24 82

E-MAIL: 

techsupport@ats.nl
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