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1. Introduction

LabMap® is a 32-bit MS-Windows® multithreading application providing a high level
interface for industrial communication, control, measurement, and logging. It allows
asynchronous viewing and modification of the system variables from a potentially unlimited
number of applications running on the same or different LAN/WAN network hosts. LabMap®
has an open architecture supporting smooth integration of new hardware and software
components running on different bus architectures. It has integrated support of
measurement units and time stamping of the system variables. The software functions
under Microsoft Windows® (x86 platform).
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2. Concepts

LabMap® operates as a software bus system. It offers an abstraction of the application level
from the hardware specific and decoupling the hardware interface modules from the
application level. In other words there are two levels of abstraction supported by the bus
system:

« The application interface.
e The hardware driver interface

The application abstraction interface exposes LabMap® as a set of variables (registers).
Each register has a type, value, timestamp and I/O direction. The software structure allows
user-written applications to access the system variables and parameters over the standard
interface independently from the actual hardware configuration. The programmer’s interface
is provided by LabMap.dil. It implements user requests using the hardware specific
interfaces. The software has an open architecture. Hardware interfaces can be added at
needs without modification of LabMap.dll and user applications (see LabMap® Handbook).

The hardware abstraction interface of LabMap® allows easy integration of new hardware
devices and communication protocols into the system. Each class of hardware devices or
communication protocol supported by LabMap® is represented by a hardware interface.
The hardware interface is responsible for implementation of the basic I/O operations upon
the registers assigned to it. LabMap® uses a messages mechanism for interacting with the
hardware interfaces. A hardware interface is developed as dynamic-link library which code
can be maintained independently from the LabMap® core.

The general structure of LabMap® is shown on the next picture:
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The software structure allows user-written applications to access the system variables and
parameters over the standard interface independently from the actual hardware
configuration. The programmer interface is provided by LabMap.dll. It implements user
requests using the hardware specific interfaces. The software has an open architecture.
Hardware interfaces can be added at needs without modification of LabMap.dll and user
applications. The following hardware interfaces are currently supported:

« AKinterface implemented by the LabAK.dll provides access to the devices

e supporting the AK protocol.
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DiCom interface implemented by LabDiCom.dll provides access to the AVL® DiCom
4000 device.

ExtFix interface implemented by LabExtFix.dll provides access to the external fixation
device used in the Medizinische Universitat zu Lubeck.

FLG interface implemented by LabFLG.dIl provides access to an arbitrary number of
FLG servers.

Net interface implemented by the LabNet.dll. The Net interface allows building systems
distributed over TCP/IP networks. The interface is delivered as a plug-in upon request.

LSC interface implemented by the LabLSC.dll. The extensible software interface is
provided for the LSC application maintained by AVL Zoellner GmbH. The LSC
application is a software extension of LabMap® software. It responds to no hardware
directly, rather uses other interfaces to implement a complex operation visible for other
applications as simple variables.

ModBus interface implemented by the LabModBus.dll provides access to
MODBUS/TCP hosts.

NI-CAN interface implemented by the LabNICAN.dIl provides access to the CAN-bus
(the Controller Area Network) via an adapter card by National Instruments.

PLU interface implemented by the LabPLU.dIlI provides access to the Pierburg PLU 401
device.

RRR interface implemented by the LabRRR.dIl. The RRR (German abbreviation of
"dynamometer controlling computer") is a computer (based on the inmos® T805
processor) controlling in real-time the roller dynamometer. The RRR is connected to the
host computer via transputer link using AVL® 6801A01 transputer link card. For more
information, please, refer to Zoellner documentation.

OPC (named SPS) interface implemented by the LabSPS.dIl. The LabSPS.dll uses the
OPC interface to communicate with the devices controlled by an OPC server. For the
interface description see.

Remote control interface implemented by LabRC.dIl provides access to Volltronic's
remote control device.

Virtual interface implemented by LabVirt.dll provides registers calculated using some
formula.

User interface implemented by LabUser.dll provides user variables.

LabMap.exe provides dialogue based user interface. The executable and DLL files should
be placed into the Windows home directory and the system registry should be configured.
LabMap® may be started either manually by invoking the LabMap.exe or automatically by
starting an application that uses any of interface DLLs.
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2.1 Interfaces

Hardware and software interfaces required are:

ModBus interface implemented by the LabModBus.dll provides access to
MODBUS/TCP hosts.

Virtual interface implemented by LabVirt.dll provides registers calculated using some
formula.

User interface implemented by LabUser.dll provides user variables.

Remote access interface implemented by LabNet.dll provides server and client
configuration over Ethernet.
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3. LabMap® Installation

To install LabMap® software insert the CD into your drive, the CD normally will starts
automatically. Otherwise double-click on setup.exe.

3.1 Adding Interfaces

Start the LabMap.exe from the menu bar Start/Programms/cbb software GmbH/LabMap or
from system Start menu Run.

Run |

Type the name of a program, folder, document, ar
Internet resource, and Windows will open it for wou,

Qpen: I LabMap.exe j

| (04 I Cancel | Browse. .. |

After running LabMap® the main panel starts.

2 LabMap v4.0 — =)=
£

Event items System handles
Ilzed
= | I 0 bytes's
|__|SEE| I 0 I 0
Items

Handle IMap ;I Datal
IMD3 Oueue | j Log |

To add specified interfaces to the actual configuration create a handle of the type of the
interface.
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3.1.1 Creating Handles for User and Virtual Interface
| Type a handle number (e.g. 200) in the Handle field and press

140 Direction— . .
& nputlobe sent) [03 RETURN and New Register dialog pops up.
€ Dutput [to be requested] Here select the appropriate parameters and press the Create it

Type| | dialog button.

% |nteger  Soft-thardware
measurement units
" Real

" Sting I The Properties dialog pops up.
™ Record

: Cancel |

«» Properties |

—H
Give the new Handle a name and set the |T:::EHandl 20
Timeout properties and then in the Handled
by field at first time type the name of the -~ Timeout
interface, here “User”. &+ Default imeout ta be uzed |1EIEIEI M

i~ 5pecific imeout ta be uzed ||:| ms
For the Virtual Interface type the name Mo time limit
“Virt”-
For further information see LabMap® Handled by [Oser ~| ¥ Shared
Handbook section 5.11.

Owhed by I I
Apply and Save the properties dialog. Apply and Save I Remowve | Cancel |
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3.1.2 Creating Handles for ModBus TCP/IP Interface

Set up the ModBus Hardware as described in section 5.1 and follow the same procedure as
in section 3.1.1. In the properties dialog insert the properties for the ModBus modules in
brackets after the name. For e.g.:

Name [Coupler1.type=i.addr=0.len=16] .

For further information see the LabMap® Handbook section 5.13.

Create and define the required keys for the ModBus interface in the Registry.
These keys:

° ModBus
o ModBus.Coupler1
. ModBus.Port

& Registrierungseditor
Begistrierung  Bearbeiten  Angicht 7
=-_1 Chb-automation | | Mame | wert -]
|:I Camera Client L Mn:quus "LabkdodB uz.dll"
-3 ModBus. Coupler? Mazieg02
(1 LabRRR_old - | B8 ModBus Part 0:000001f6 (502) o
OO i T o1 =] =1 = P (AT et ot o I, .
[ |4 | _l_I
|Arl:ueitsplatz'xHKE“r’_LDE.-'-‘«L_M;’-‘-.EHINE'xSEIFTW!l'«FIEHEbb-autumatinnHLabHHH 4

The Coupler value is the IP address from the Ethernet ModBus coupler given when the
coupler is first installed by the installation software program Wago BootP Server from
Wago. The port value is a predefined port number of the Ethernet coupler.

3.1.3 Creating Handles for Net Interface

Follow the same procedure as in section 3.1.1.

The name of the Net interface is Net.

In the properties dialog insert the properties for the Net Interface in brackets after the name.
Fore.g.:

Speed [2000.SERVER _NAME]
Where Speed is the name assigned to the Net handle, 2000 is the handle number on the
remote computer and the SERVER_NAME is the one assigned to the host. For the

necessary client and server configuration and all required keys refer to Section 5.4 of the
LabMap® handbook).
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4. Using Wago modules

The WAGO-I/O SYSTEM comprises of various components which allow the creation of
modular and user specific fieldbus nodes for various fieldbusses.

o 00|00|00]0C|C0|00[0C0
1 I Ou?l IEI)IEI Igllgl IEIISI Oloi Igl(l?l I?IIE)I I{'I?II?I
= 558538338833 55 8
L[ [Pe35ReRE e 8358
gg =ll [ [ (] [ =llﬂ ]
R H s L EaEa Sy SERDOOEsECpaEcEEEE
ju 0/00/00[001060/00/00, 0606006/06(00/006(0006 00
FE0-410 | 7E0-408 | 780512 750-512| 750-512| Fa0-513 T5O-454 | 7560-454 | 750-451] 71 Fo0-510 | 750-562| 7 FEO-650 | 7
1 2 3
1 > | <
Fig. 4.1: Structure of a fieldbus node with the WAGO-I/O SYSTEM
General:

In all cases a fieldbus node comprises of a fieldbus coupler (1) or a programmable fieldbus
controller (1) as head station, a number of I/O modules (2) and an end module (3), which
forms the end of the system.

1 — Coupler/Controller:

With its I/0O functions the coupler/controller forms the logic operation between the fieldbus
used and the field area. All control tasks necessary for the perfect operation of the 1/O are
performed by the coupler/controller. The connection to different fieldbus systems is made
using the corresponding coupler/controller e.g. for PROFIBUS, INTERBUS, CAN,
MODBUS etc. A retrofitting to a different fieldbus system by changing the coupler is
possible. As opposed to the coupler the controller is fitted with additional PLC functions.
This permits signal pre-processing, which can considerably reduce the data quantity in the
network. In the case of a fieldbus failure the controller can process the control program
independently. Alternatively the controller can guide the node into a defined condition. Plant
modules become independent testable units due to the controller. In the delivered
condition, in other words without the user program, the controller behaves as a coupler.

2 - 1/0 modules

The input and output of the process data is made at the 1/0O modules. I/O modules are
available for various tasks in accordance with varying requirements. Available are digital
and analog input and output modules, I/O modules for angle and path measurement as well
as communication modules.
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3 - End module

The node end module is indispensable. It is always fitted as the last module, to guarantee
the internal node communication. The end module has no 1/O function.

4.1 Starting up ETHERNET TCP/IP fieldbus node

This chapter shows the step-by-step procedure for starting up a WAGO ETHERNET
TCP/IP fieldbus node. The following also contains a description of how to read out the
coupler-internal HTML pages.

Attention

This description is given as an example and is limited to the execution of a local startup of
an individual ETHERNET fieldbus node with a computer running under windows which is
not connected to a network. Direct Internet connection should only be performed by an
authorized network administrator and is, therefore, not described in this manual. The
procedure contains the following steps:

1. Noting the MAC-ID and establishing the fieldbus node
2. Connecting the PC and fieldbus node

3. Determining the IP address

4. Allocation of the IP address to the fieldbus node

5. Function of the fieldbus tests

6. Reading out information as HTML pages

4.1.1 Note the MAC-ID and establish the fieldbus node

Before establishing your fieldbus node, please note the hardware address

(MAC-ID) of your ETHERNET fieldbus coupler. This is located on the rear of the fieldbus
coupler and on the self-adhesive tearoff label on the side of the fieldbus coupler. MAC-ID of
the fieldbus coupler will be in this format:
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4.1.2 Connecting PC and fieldbus node

Connect the assembled ETHERNET TCP/IP fieldbus node via a hub or directly to the PC
using a 10Base-T cable.

Attention
For a direct connection, a crossover cable is required instead of a parallel cable.

Now start the PC, functioning as master and BootP server, and switch on the voltage
supply on the fieldbus coupler (DC 24 V power pack). Once the operating voltage has been
switched on, the initialization starts. The fieldbus coupler determines the configuration of
the bus modules and creates the process image. During the startup the ’l/O’ LED (Red)
flashes at high frequency. When the ’I/O’ LED and the 'ON’ LED light up green, the fieldbus
coupler is ready for operation. If an error has occurred during startup, it is indicated as an
error code by the ’I/O’-LED flashing (red).

4.1.3 Determining IP addresses

If your PC is already connected to an ETHERNET network, it is very easy to
determine the IP address of your PC. To do this, proceed as follows:

1. Go to the Start menu on your screen, menu item Settings and click on Control Panel.

2. Double click the icon Network.
The network dialog window will open.

3. Under Windows NT: Select the register: Protocols and mark
the entry TCP/IP protocol.
Attention
If the entry is missing, please install the respective TCP/IP component and restart your
PC. The Windows-NT installation CD is required for the installation.

4. Subsequently, click the button "Properties...".
The IP address and the subnet mask are found in the ‘IP address’ tab. If applicable,
the gateway address of your PC is found in the ‘Gateway’ tab.

5. Please write down the values:
IP address PC:
Subnet mask:
Gateway:

6. Now select a desired IP address for your fieldbus node.
Attention
When selecting your IP address, ensure that it is in the same local network in
which your PC is located.

7. Please note the IP address you have chosen:
IP address fieldbus node:

www.cbb-software.com - Liibeck - Brunswick - Ingolstadt - Stuttgart Page 14 of 57



®

=

software GmbH

4.1.4 Allocating the IP address to the fieldbus node

The following describes how to allocate the IP address for the fieldbus node
using the WAGO BootP server by way of an example. You can download a
free copy from WAGO over the Internet under:
http://www.wago.com/wagoweb/usa/eng/support/downloads/index.htm.

Attention
The IP address can be allocated in a direct connection via a crossover cable or via a
parallel cable and a hub. An allocation over a switch is not possible.

BootP table

Note
Prerequisite for the following steps is the correct installation of the WAGO
BootP server.

1. Go to the Start menu, menu item Programs / WAGO Software / WAGO BootP Server
and click on WAGO BootP Server configuration.

An editable table will appear: "bootptab.txt".

This table displays the data basis for the BootP server. Directly following the

list of all notations used in the BootP table there are two examples for the

allocation of an IP address. "Example of entry with no gateway" and "Example of entry
with gateway".

Eile: Edit Search 7

# sequence of bytes where each byte is a two-digit hex value. <]

Example of entry with no gatewa
node1:ht=1:ha=0830DEAAA1AB:1ip=18.1.254.188

#
# Example of entry with gateway —
node2:ht=1:ha=0036DPEAGBZ BB :ip=10.1.254.2688:T3=0A.01.FE. 81 ;I

Fig. 4.2 Boot table

The examples mentioned above contain the following information:
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Declaration Meaning
I'It'l.|'-.‘|. . .
. Any name can be given for the node here.
node? - §
ht=1 Specity the hardware type of the network here.
The hardware tvpe for ETHERNET 1s 1.
{ The numbers are described in RFCT700)
ha=0030DEOO0 100 |Specily the hardware address or the MAC-1D of the ETHERNET
ha—0030DEOO0200 (fieldbus coupler (hexadecimal).
ip= 1001254100 |Enter the IP address of the ETHERNET fieldbus coupler {decimal
ip= 101254200 [here.
T3=0A01.FE.O] I“"'|-"'~."-\_‘i|lf'- the gateway [P address here.
Write the address in hexadecimal form.
am—255.255.0.0 [n addition enter the Subnet-mask of the subnet (decimal ). where the
ETHERNET fieldbus coupler belongs to.

No gateway is required for the local network described in this example.
Therefore, the first example: "Example of entry with no gateway" can be
used.

2. Move the mouse pointer to the text line:
"node1:ht=1:ha=0030DE000100:ip=10.1.254.100" and mark the 12 character hardware
address which is entered after ha=...

Enter the MAC-ID of your own network coupler.

3. If you want to give your fieldbus node a name, delete the name "node1"
And enter any name in its place.

4. To assign the coupler a desired IP address, mark the IP address specified in the
example which is entered after ip=...
Replace it with the IP address you have selected.

5. Because the second example is not necessary at present, insert a “#” in
front of the text line of the second example:
"# node2:hat=1:ha=003 ODE 0002 00:ip=10.1.254.200:T3=0A.01.FE.01", so that this
line will be ignored.
Note
To address more fieldbus nodes, enter a corresponding text line showing the
corresponding entries for each node.

6. Save the altered settings in this text file "bootptab.txt". To do this go to the File menu,
menu item Save, and close the editor. BootP Server

7. Now open the dialog window for the WAGO BootP server by going to the
Start menu on your screen surface, menu item
Program /| WAGO Software /| WAGO BootP Server and click on WAGO BootP
Server.

8. Click on the "Start" button in the opened dialog window. This will activate the
inquiry/response mechanism of the BootP protocol. A series of messages will be
displayed in the BootP server. The error messages indicate that some services (i.e. port
67, port 68) in the operating system have not been defined.

www.cbb-software.com - Liibeck - Brunswick - Ingolstadt - Stuttgart Page 16 of 57



<>

software GmbH
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@ Info wversion 1.0.0
@ [ reading *'C: WProgrammewha G0 Sofbwareywii G0 BootP Serverhbootptab. b
@ [1fe read 2 enties [2 kaske] fram T Pragrameme\=FAG0 S afbuarebbWaG0 BootP Se.
g Eror udp/boctps: unknawn service - assuming port 57
0 Error udp/bootpc: unknown service - assuming port 63
@ [ recwd pkt from 1P addr 192.192.1.34
@ [Mfa raqusst from Ethamet addres: 00:CO:ER:00:A41:22
A Nate urknown client Ethermet address 00:CO:EB 004783

it

!

Stop

Edit Boatptals

Clear windoy

B
Bz

Fig. 4.3 Dialog window of the WAGO BootP server with messages

Now it is important to restart the coupler by resetting the hardware . This

ensures that the new IP address will be accepted by the coupler.

To do this, cycle power to the fieldbus coupler for approx. 2 seconds.
Following this, the IP address in the coupler is permanently stored and

maintained even once the coupler is removed or following a longer voltage failure.

10. Subsequently, click on the "Stop" button and then on the "Exit" button, to

close the BootP Server again.
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4.1.5 Testing the function of the fieldbus node

1.

To test the communication with the coupler and the correct assignment of
the IP address call up the DOS prompt under
Start menu / Program /MSDOS Prompt.

Enter the command: "ping" with the IP address you have assigned in the
following form:

ping [space] XXXX . XXXX . XXXX . XXXX (=IP address).

Example: ping 10.1.254.202

% Eingabeaufforderung

Microsof t(R)Y Windows MNT<{TH>
{C>» Copyright 17851926 Microsoft Corp.

C:\>ping 18.1.254.282_

Fig. 4.4 Example for the function test of a fieldbus node

When the Return key has been pressed, your PC will receive a response
from the coupler, which will then be displayed in the DOS prompt.

If the error message: "Timeout" appears instead, please compare your entries again to
the allocated IP address.

When the test has been performed successfully, you can close the DOS
prompt. The network node has now been prepared for communication.
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4.1.6 Reading out the information as HTML pages

The information saved in the fieldbus coupler can be read as an HTML page
using a web browser.

¢ Information on the fieldbus node (Terminal Status):
- Number of digital, analog or complex modules
- Representation of the process image

¢ Information on the fieldbus coupler (Coupler and Network Details):
- Order number
- Firmware version
- MAC-ID
- IP address
- Gateway address (if applicable)
- Subnet mask
- Number of transmitted and received packets

e Diagnostic information on the fieldbus coupler (Coupler Status):
- Error code
- Error argument
- Error description

HTTP protocol

il

Fig. 4.5: Reading out the information via the HTTP protocol

1. Open a web browser such as Microsoft Internet-Explorer, Netscape
Navigator, ...

2. Simply enter the IP address of your fieldbus node in the address field of
the browser and press the Return key. The first HTML page with the information on your
fieldbus coupler will be displayed in the browser window. Use the hyperlinks to find out
more information.

Attention

If the pages are not displayed after local access to the fieldbus node, then define in your
web browser that, as an exception, no proxyserver is to be used for the IP address of the
node.
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4.2 Accessing Wago modules with LabMap®

Assemble the Wago modules as described in Fig. 5.1, with the Bus coupler first followed by
the 1/0 modules and then the end module. The statements that follow show a typical
definition of how a 1/0O module is defined for LapMap as appears in the registry.

>ModBus>[::]'0:1:-1:20:5:317:State [Coupler1.type=w.addr=4.len=16]

ModBus
10

/

-1

20

5

317
State
Coupler1
type
addr

len

«» Hew register

Interface name for ModBus

sharing direction for output

data type integer

no timeout

The value is to be sent periodically all 20 ms
X-coordinate of Handle window
Y-coordinate of Handle window

text string that defines the register name
Ethernet coupler Hostname

Integer

indicates the channel number of the module type
data length 16 Bit

| «» Properties |

[0 Direction - — Mame

= Input [to be zent] |3|:||:||:|

|State [Coupler.type=y. addr=4.len=15] [1040

Feal
String

O 0

measurement Ltz

I— & Mo time limit
— The value will be zent
Recard I

 Output [to be requested) ~ Timeout
Type- " Default timeout o be used I'I Q0o M
% |nteger  Soft-‘hardware

" Specific timeout to be used |3555224 ma

i~ Upon request

Create it I

Cancel |

* Each |2EI mz

The direction and data type can be
defined at creation time with the
“‘New register”

All other values can defined in the
“Properties” dialog.

" On value change, but not oftener than

Handled by [ModEus | ¥ Shared

dialog. Ownedby | |

Femove I

Cancel |

For details refer to section 5.1 in LabMap® Handbook
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4.2.1 Analogue input modules:

Channel 1:
>ModBus>[::]!'O:l:-1:-1:-1:-1:Wago Analog Input 1[Coupler1.type=int.addr=0.len=16]

Channel 2:
>ModBus>[::]'O:l:-1:-1:-1:-1:Wago Analog Input 2[Coupler1.type=int.addr=1.len=16]

Channel n:
>ModBus>[::]'O:l:-1:-1:-1:-1:Wago Analog Input n[Coupler1.type=int.addr=n-1.len=16]

4.2.2 Analogue output modules:

Channel 1:
>ModBus>[::]'l:I:-1:-1:-1:-1:Wago Analog Output 1[Coupler1.type=int.addr=0.len=16]

Channel 2:
>ModBus>[::]'l:I:-1:-1:-1:-1:Wago Analog Output 2[Coupler1.type=int.addr=1.len=16]

Channel n:
>ModBus>[::]'l:I:-1:-1:-1:-1:Wago Analog Output n[Coupler1.type=int.addr=n-1.len=16]

4.2.3 Digital input modules:

Channel 1
>ModBus>[::]!O:I:-1:-1:-1:-1:Wago Digital Input 1[Coupler1.type=b.addr=0.len=1]

Channel 2
>ModBus>[::]'O:l:-1:-1:-1:-1:Wago Digital Input 2[Coupler1.type=b.addr=1.len=1]

Channel n
>ModBus>[::]!O:I:-1:-1:-1:-1:Wago Digital Input n[Coupler1.type=b.addr=n-1.len=1]

4.2.4 Digital output modules:

Channel 1
>ModBus>[::]!l:I:-1:-1:-1:-1:Wago Digital Output 1[Coupler1.type=b.addr=0.len=1]

Channel 2
>ModBus>[::]!l:I:-1:-1:-1:-1:Wago Digital Output 2[Coupler1.type=b.addr=1.len=1]

Channel n
>ModBus>[::]!l:I:-1:-1:-1:-1:Wago Digital Output n[Coupler1.type=b.addr=n-1.len=1]
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5. Access Library-Functions from LabMap® in
LabView®

Requirements: LabMap® and LabView® are installed.

1. Start LabView®
=l Untitled 1
File Edt Operate Toolz Browse “Window Help
"{>lﬁ-§l @IE | 13pt Application Font |v||=mv.l|ﬁ|:vl|f§'lv.l
[+l Untitled 1 Diagram [_ |

[=]

File Edt Operate Toolz Browse *Window Help
ED]{E%I ®|E|l’ul|ﬁ’49ﬁ | 13pt Application Fant |vl|;mv.l|fu:v' 1

L

F

" 15

You see an empty Virtual-Interface and the appending Diagram.

2. Select in LabView® the Call Library Node

«={HFunctions
Advanced

Clrem e

D

25
=l

mv

Right Click with the mouse in the empty Diagram and
select under Advanced-Functions the Call Library
Function Node.

|7
agv (G|

HIET

C
B
"
.

I
@;M;ﬁa%
=

_I. .d‘m]h Eystem
N
~

-

0|78 {

@ +—HAdvanced
m Call Library Function Node
M) (e [52598
T T
1 I
— rE! » ¥ »
tm| @ | F
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3. Select the LabMap®-Function.

Make a double Click on the Call Library
Function Node Symbol in the Diagram.

EE Call Library Function

[E=! Untitled 1 Diagram =

=

®
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EEICIE MNEEE

M=l E3

File Edit Operate Toolz Browse Window

Library Mame or Path |C:%wWIMNMNT\abmap.dll . |
Function M ame Im _v” {Run in Ul Thread + |
. : Labbd apGetE o ext =
elllne Conszdleis Labk apGetH ardwearellnit
B _ LabMapGetinJnits
SRS | abh apGietint
Type LabMapGetintEx —I Add a Parameter Befare |
Labk apGett ame
Labkd apGetOutl nits
L abM apGetDvner Add a Parameter After |
Labk apGetReal
LabMapGetRealE s - Delete this Parameter |
Function Pratotype:
void funcH ame[void);
Ok I Cancel Help

Browse to the labmap.dIl. Normally these DLL is located in the folder C:\Winnt . Select the

Function name.
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EE Call Library Function |
Library Mame or Path |C:WWwWAMMT \abrmap.dil A |
Function M ame |LabMapGetInt _v| |F|un it I Thread_vl
Calling Corentions | C -]
F'arameter—IEIIQE E—
Type | Murmeric _v| Add a Parameter Before |
Data Type Inzigned 32-bit Integer -
I _I Add a Parameter After |
Pazsz | Painter to W alue _v|
Delete this Parameter |

Function Pratotype:

long Labk apGetintjunsigned long argl, unsigned long *arg2);

(] I Cancel | Help |

Insert appropriated Parameters for the selected function.

Close the Call Library Function Node Dialog with OK.

You can find information about the required parameters in the LabMap®-Handbook under
the topic Programmers-Interface.

For the selected Function LabMapGetint() you can find the following Information in the
LabMap®-Handbook:

4.19. LabMapGetint

int LabMapGetint
(

unsigned HandleNo,
int * Value

);

These functions get the current value of the integer register specified by the parameter
HandleNo. It does not start any operation on the register, just the last value is returned
(see also LabRRRRequest). Values of both input and output registers may be requested.
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4. Connect the Input- and Output Parameters to Indicators and Controls/Constants and run

the example.

izl Untitled 1 =

File Edt Operate Toolz Browse “wWindow

@]{g_}l @ IE | 13pt Application Font

Error Code
0 > Untitled 1 Diagram *

" alue from Begister

File Edt Operate Toolz Browse Window Help

42 D [@] O[n][2][val@] o [ 130t appical

(

Error Code

alue from Fegister

-
e

The Parameter for the Handle Number has the value 10. The constant O is a placeholder for
the Indicator Value from Register because we use here Pointer to Value as Pass. Error
Code indicates if the function returns with or without errors. (LabMap-Errorcodes are

described in the LabMap®-Handbook)
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6. LabMap® Interface for WinFACT®/Boris

6.1 Installation of the LabMap®/WinFACT® Interface DIl’s

Copy these files:
Lm_Get.dll
Lm_Send.dll
Lm_Get_p.bmp
Lm_Get_t.bmp
Lm_Send p.bmp
Lm_Send_t.bmp

Into the program location from WinFACT® in the folder /UserDlls

] ® - ®
6.2 Using the LabMap™ / WinFACT" Interface
Start WinFACT®/Boris.
[ BORIS =] B3
Datei Bearbeiten Systemblocke  Simulation  Batch-Betneb O phimierung
LodelEeneienng Ansicht  Optionen  Hilke
Icon to get J-‘iﬁﬁﬂ%|b.ll H-ﬁ{}{'ﬂsﬁ|}{ﬁjD€q¢P
values from
Labl\/lap® T ->_| oPc-t g ->_| WS @

—Pmc _r-r —E:lpcs _r-

A E

Icon to set
values to
LabMap®

4 |

[*1c [ €W " =5 [Blocke: 05 /0T

0 seleklist 0 passiv

T=10[01] ~

A mouse click on the icon Get insert the block Get Value and mouse click on the icon Set

insert the block Set Value into the sheet.

A double click of a block opens the User-DlI-Block dialog.
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Datei Bearbeiten  Sustemblocke  Simulation
Batch-Betrieb  Optimierung  Code-Eererieing

fnzicht  Optionen  Hilfe
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Uszer-DLL-Block E3

@ Blockname: I

[ EBS&E» = nc

(119 I

E E -p_l DPl:cg -p_l OP(SE

J:\'FP(E _r‘ —pCIPES —r‘

| Super I Sanstlgel F. 4 I |

i

—User-DLL-D atei Ahhrechen |
L ateiname: IE:‘\F’mgrammet\WinFAET B4UzerDLL
Hilfe |
Qffren | Suchen... |
Eingange: Alzgange:

Dialog... |

[P &% 0 5 |Blbcke: 25 /0T

|‘I sele

The Dialog... button pops up the property dialog for the selected interface block.

LabMap Get Wal
Sl B s PAIE E LabMap Send ¥alue !EE
Anzahl der Auszgange |2 vl
Anzahl der Eingange |2 vI 0k, | Cancel |
ak. | Cancel |
Send/Set  Handle Mr. E ndwert I amne Typ
Harndle Nr. Mame Typ £ Y 3
|1|:|11 j [‘Wago DigitaIDut2[Co| It 1022 J s [Wagc: nalog Uutput | Int
=] [Wago Drigital Cut 1 [Col Int Send | (1011 JM| [Wagu Diigital Qut 2 [I:::|| Ik

Select the appropriated registers and properties and click OK.
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7. Examples

In this section | will explain some examples to show special features of the software bus
LabMap®.

7.1 Virtual Channels to limit input values

This configuration shows a way in which virtual channels can be used to limit an input range
from +/- 10V of a Wago 2-Channel Analog Output Module (ltem No. 750-556).

We need three Handles with the following properties.

1. A User Handle as Input register.

Hdl. No. 1000 >User>[::]!l:R:-1:0:692:127: User Input Handle

2. The virtual handle

Hdl. No. 2003 >Virt>[::]!O:R:0:-50:592:248:Virtual [-10 max $1000 min 10 -> 2000]

3. The limited ModBus handle

Hdl. No. 2000 >ModBus>[V:V*3.0518509476e-4:V]!I:R:-1:0:590:371:
Calculated Analog Output 1
[Coupler1.type=i.addr=1.len=16]

The Boris Simulation shows the limited Signal.

+ 05ZLL0GRAPH

Einstellungen 2

B+ + EBE @

blue :limited Signal (Hdl. 2000)
red : input Signal (HdI. 1000)
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7.2 Feedback System with Boris, Wago modules and
LabMap®

The following example shows a feedback system to control motor rotation speed. Here is
the hardware system layout for the example.

H 4*Digital Out

Wago module configuration

Description / module no.
yes | Coupler 750-842
no | Anal. Input 750-479
yes | Anal. Output 750-556
no | Dig. Output 750-517
no | Dig. Output 750-517
yes | Inc. Encoder 750-637

Analogue Ouﬂ
Incremental
! encoder

On the computer runs WinFACT®/Boris and LabMap®. Boris contains the software model
for the feedback system. LabMap® connects the Wago 1/0 modules over Ethernet with the
feedback simulation model. The motor gets the controller output from a Wago analogue
output module transferred over an amplifier. An incremental encoder puts the rotation
speed in a Wago analogue input module.

O AR WNI~

The WinFACT®/Boris feedback simulation model gets and sends the values for the actual
speed and the desired speed from the softwarebus LabMap® about specific Boris/LabMap®
interfaces.
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7.2.1 WinFACT®/Boris feedback model

The following diagram shows the WinFACT®/Boris feedback simulation model and the

parameter dialogs for the used blocks:

¥ BORIS - regelung.BSY =]
Datei  Bearbeiten  Systemblocke  Simulation  Batch-Betrieb  Optimierung Code-Genenemng Ansicht
Optianen  Hilfe

(NS EEE ) = 1 a3 & X oo GREE T

-p_l I:IPI:I:E -p-_| l:lPlif{a
@ E —Fl.'IHII —r‘ —FI:IPIIS —r‘

IJueIIenI Dynamlkl Statik, I Stellgliederl Funktiunl Digitall .-'f-.ktil:unl Knmmunikatiunl Simulatil:unl Sen 4 | rl

i

2 3 4 ) . —

GENERATOR: | ) WERKNUEPFER: | FIO FET1 Tt

;éﬁ#ﬁ mﬂﬁmmﬁﬁ

1

e B 0ok Blocke: 75 /0T 1 selektiert 0 pasziv T =20 (0.01) WinFACT B [Hau 7
1) Signal-Generator 2) Linker
Verkniipfer
Blogkname: |GENERATOR .
B ! x| “#+  Blockname: |METANEZIS ok |
Typ —Worschar Abbrechen | : =
i o | Eingdnge: |2 = Abbrech |
; Sinus & Puls € Rauschen 20 e ElIngange: = rechen
Funktion I'I.EI . .
Betrisbzart und W f i |
e P . etrigbzart und Worzeichen Hile
par |_| |_ & Summation Multiplikation € Division
Amplitude: IZU
Dttset [10 T E o Eingang “Worzeichen -
Werzugszeit TO: IU t 1
~Sinusgenerator——————— | |bdBit | bigt=]20 5
Ereisfrequenz: Phage [Grad):
1 IU ‘ I~ Sprungbeit=0 | 3 *
—Pulsgenerator 4 +
Pulsweite Thw! 5 Anstiegszeit TH: IU L] + LI
Pesiodendauer TP: |10 Apstiegezeit TF: ID Worzeichenwechsel durch Doppelklick in Zellel
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3) Controller

PID-Regler E

@ Blocknarne:

PID-Parameter | Beg[enzuﬂgl
P-Artei
Werstarkung KR: |5 ¥ gin
—l-dnteit
Machstellzeit TM: |1 7 ein
Anfangswert: ID
D-Anteit
YWorhaltezeit TV I'I r ein
Yerzogerungzzeit TYz: IU.EID'I

[~ exportieren

abbrechen

Hile

ik

=
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4) Function

Funktion einer Yeranderlichen

Blockname: |(Sll

(]9 I

Funktiohstyp

€ gin " cos " tan
" exp ln " abs
W [T  sqit

& Parser: |ED“[3.43":¢-1.91]

Abbrechen |
Hilfe |

5) Boris/LabMap®-Send interface

LabMap Send ¥alue

Anzahl der Eingange |‘| vl (0] |

IS E3

Canicel |

Send/Set  Handle Mr. Erdwert Mame

Typ

j@” 0 |Drehzahl Sollwert [Cou | Int

6) Boris/LabMap®-Get interface

LabMap Get ¥alue M= EE

Anzahl der Ausgange |1 vl

QK | Caticel |

Handle Mr. Mame Tvp

j |Dreh2ahl Iztwert [Coupl | Feal

7) Oscilloscope

Dszillograph
E Blocknarme: (i | MENE]SEA]
Zeitbasi
t= I1IJ pro R astersinheit
k.anal1

Empfindlichkeit: |5 pro Rastereinheit
Dffzet: ID Rastereinheiten

F.anal

Empfindlichkeit: |5 pro Rastereinheit
Offset: IU Rastereinheiten

—Darstellung

1

Liniendicke: ;lpt v Baster W Kandle farbig

ok
Abbrechen

Hilts

diil.
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7.2.2 LabMap® register configuration:

Here you see the LabMap® register user interface and the appendant properties dialog for
the configured registers. The first one is the controller output (register 7050) and the second
one is the actual speed (register 7051).

« > Drehzahl 5ollwert [Coupler type=i__. [HE E

o e : -
HandleI?DED © Pmpertlesl ihend the new value: ’]ollwart[Coupleﬂ.typa:n.addr:ﬂ.len:m] I?DSU ‘ |Istwert[Coupler1.t}lpe=i.addr=3.|en=18] 7051

MName

«» Properties E «» Properties

— Mame

Integer |D

Timeout

Status ISuccess

« > Drehzahl Istwert [Coupler].type=i.... [HE E3

HandleI?DE‘I 8

& Nao time limit

' Default timeout to be usad |1DUD ms - Timeaut
 Specific tmeout to be used  [42049572 ms

 Default timeout to be used |1DDD ms
" Specific imeout to be uzed |8858832 ms

Handled by IModBus 'l v Shared

& Mo time lirit

i~ The value will be sent

eg| Get the actual value |
Owred by I

Real ID 1/min

Apply and Save

I " |pon request

Remave I Cancel I @ On valug change, but nat oftener than

Status |Success

" Each |1 s
Handled by IModBus 'l ¥ Shared

Owed by I |1 Sy

Apply and Save I Femove | Cancel |

Register | Registration string Description

Number

7000 >ModBus>[::] ModBus input register to set speed
H:1:-1:00-1:-1: measure state for the incremental
Encoder Control C1 und C2 encoder. Send the value 2 to the Wago
[Coupler1.type=w.addr=6.1en=16] | o,tput module on output channel 6

before starting simulation

7050 >ModBus>[::] ModBus input register to set the voltage
H:1:-1:0:-1:-1: (+/- 10V) to the Wago analogue output
Drehzahl Sollwert module on output channel 0 -> motor
[Coupler1.type=i.addr=0.len=16] voltage

7051 >ModBus> ModBus output register that shows the
[1/5:0.0694444444*1/s:1/min] actual speed generated by the incremental
L)Ore?z;h1lls1tvsl1ert encoder when working in speed measure
[Couplert.type=i.addr=3Jen=16] state. This is the output channel 3
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7.3 Filtering a signal with Virtual-Registers

This example shows a filter realisation with virtual registers to reduce the noise in a signal

from a tacho-machine.

Hardware configuration:

Wago module configuration

No.

Description / module no.

1

Coupler 750-842

Anal. Input  750-478

Anal. Output 750-556

2
3
4

End module 750-600

Motor

On the computer runs LabMap® with configured registers for a Wago analogue output
module and an analogue input module to set a defined voltage over the amplifier to the
motor and get the voltage generated by the tacho machine.

Supplemental configured register is a virtual register that works as filter for a user register
that contains the filter time constant and a user register to output the filtered signal.
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7.3.1 LabMap® register configuration:

Register | Registration string Description

Number

10 >ModBus> ModBus input register to set a
[V:V*3.0518509476e-4:V] defined voltage (+/- 10V) to the
:R:-1:0:-1:-1: Wago analogue output module
Analog Output 1 on output channel 0 -> motor
[Coupler1.type=i.addr=0.len=16] voltage

20 >ModBus> ModBus output register to get
[V:V*0.0003052:V] Uxk the noised voltage from the
'ﬂ;gg |?1th11 Wago analogue input module on
[Coupler1.type=int.addr=0.len=16 input channel 0 <- tacho voltage
]

30 >User> User register for the filter time
[s:s:ms] T constant. The time constant
:R:0:0:-1:-1: must be set before testing the
T-constant filter. The time constant can be

modified at runtime.

40 >Virt> Virtual output register with filter
[:] algorithmic.
5;2;11‘1 =11 The calculated value is sent to
[((520*dT+§50°$30)/(dT+$30))- the result register number 50
>50]

50 >User> User register that shows the
[V:ViV] Yt filtered voltage signal. Before
:R:0:0:-1:-1: testing the filter the register
Result must be set with a defined

value (e.g. 0)

The used filter is a Low pass first order and has a PT1 characteristic.

The digital algorithm is: Y= qo*Uk +p1 +Y-1

7.3.2 Using the filter

To use the filter send “0” to the result register 50 to initialize the feedback filter algorithm.
Then sent a value for the time constant to the register 30.

To start now a filter test you can send for example a jump from OV to 5V with the register

user interface to the register number 10 and monitor the results with the LabMap™ tool
“Oscillograph”
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7.3.3 Example filter test

The following pictures are monitored with the LabMap® tool “Oscillograph”.
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They show the voltage from the tacho machine (register 20) and the filtered voltage
(register 50) at a jump from OV to 5V on register 10 with different time constants

represented by the register 30.

m Dscillograph
naloglnput
| 20 | ooisees

v o
[Resut
_ | _s0 |l omisesz

ﬂl Time,s[ 0

Fiefrezh Frequency
A el ]
78

0z 016

572 ) =

time constant 50ms

m Dscillograph
naloglnput
| 20 | ooisees

v o
[Resut

_ | s | ootsees

v |0
—_—

I

ﬂl Time,s[ 0
FRefrezsh Frequency
A Ll I A

0z 016

W=

time constant 500ms
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7.4 Monitoring data from LabMap® with LabView®

In this example | will show how you can access data from the software bus LabMap® in an
easier way than shown under the topic 5. .
We use the same hardware configuration as in section 7.2. . The goal of this example is to
monitor the voltages from the tacho machine and the filtered signal as shown in section 7.3
now with LabView®.

Requirements: LabMap® and LabView® are installed and following files are available:

- LabLabView.dll : wrapper dll for LabMap®

- LMGetReal.vi LabView® VI to get real values from LabMap®

- LMGetint.vi LabView® VI to get integer values from LabMap®
- LMSendReal.vi : LabView® VI to send real values to LabMap®

- LMSendint.vi LabView® VI to send integer values to LabMap®

The example viis LM_LabView_test.vi.

The vi files gives you an easier access to LabMap® because they show you symbolic which
LabMap®-function is implemented by the selected block.

Symbol Function
L“?rn?tt Get the integer value associated with handle number
E:LI Get the real value associated with handle number
Slde Send the integer value to the specified handle number
Eheena-:ll Send the real value to the specified handle number
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7.4.1 Getting access to LabMap® with the LabView® VI's

1.) Start LabView®
iEs! Untitled 1 M= E

File Edit Operate Toolz Browse Window Help

:{)Ié_}l @E | 13pt Application Font | ” :,;.vll'._u:v”f;'!v.l

]

I+l Untitled 1 Diagram |

File Edit DOperate Tools Browse window Help

=] E3

]
c{}]éq @@l"ul'ﬁquﬁ | 13pt Application Fomt |v||;mv.||7|]:v|
=

:

4 i

You see an empty Virtual-Interface and the appending Diagram.
2.) Select in LabView® the Call Library Node

Right Click with the mouse in the empty Diagram and select under Functions the Select a
VI Function Node.

|'--1F - . g H
2 EMRCHONS =l Browse to the LM vi files and select this one you want.
e
oo Vet
= »r@b Wahlen Sie ein ¥I: EE
@m [ Taa: Suchen in: I _4 Release j ﬁl
J " gt :
[ e LM Labhiew test vi
= * 5 _¢ ¥ » L Getint vi
[z El Ere 5 LMGetReal vi
m'; S 5l LMSendint vi
o at |l | HIST @.LMSendHeal.vi
g b Mo *r ¥
IH % [ =
U T
q’l-‘_"l’ ] b D ateiname: ILabMapGetHeal.vi difrnen I

&

D ateitvp: I‘JIS& Bedienelemente (7w ctl* wit;". ctt] j Abbrechen |

It
EEls
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3.) Place the selected vi into the diagram

[ Unbenannt 5 Diagramm * M=l E3
Datei Bearbeiten Ausfibren  werkze
> [@] @[n][2] k]l =*

= Connect the inputs and outputs.
Handle Ho .
Get
TR Now you have read and write access to LabMap
registers.
Hanhdle Mo e float value
Feal -
inpuit valug I Unbenannt 5 = =] E3
Send Datei  Bearbeiten  Ausfiibr
Handle Mo It I—Igl 1
]| (] [5
float value 2 int value |
Send 4
Handle Mo 2 Real | float value
IEI,#E
ﬁ Handle Ho
Kl O 7 ;jil|2|3
inpLt value
E:|344
float value 2
;I|2,EIEI
Handle Mo 2
g T =
o oy
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7.4.2 Using the LM_LabView_test.vi

Start LabView® and open the LM_LabView_test.vi and run the example.

[ LM_Lab¥iew_test.vi Diagramm =

Datei Bearbeiten Ausfibren ‘Werkzeuge Durchsuchen Fenster Hilfe

o> |{§}| @IE ||,,ullﬁ’|uj} | 13pt Arwendungsschriftart |v|| ;mv"ﬁj:v"f;'\vl

WTRUE pf

Stop
[TF ] 'DDDDDDDDDDDDDDH‘1[”2]tDDDDDDDDDDDDDDD'

F.urvendiagranm)
Coma |

{3 LM_LabView_test.vi =

Datei Bearbeiten Ausfilbien Werkzeuge Durchsuchen Fenster Hilfe

| & |@| ©|E| | 13pt Anwendungsschiiftart |« ||$Dvi|7u:vl|f§‘1v'

Aun jump matar voltage end motor voltage

1 o ‘\ 50 oo
ap
+HiEw |

1.6+

155
143
P | 1,32
—_— 1.2-
513
= 1.0
=3 ]
4:E U,S—:
08
073
0,63
053
04-

Zeit

10035 10fo0 10750 10200 10250 10300 10350 10400 10450 10800 10550 10600 10850 10700 10750 10800 10850 1080010836

tacho valtage

filtred voltage

hl

— v

-
by K

Here you can see the same data in LabView® as under section 7.3.3 with the LabMap® tool

Oscillograph.
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7.5 Monitoring data from LabMap® with Matlab®

This example is similar to example 7.4 (same hardware configuration and same LabMap®
configuration). The different is that we use Matlab® to access the data from LabMap®.

Requirements: LabMap® and Matlab® are installed and following files are available and
located under root\MatLab\toolbox\LabMap:

- setpara.m : m-file to set block parameter

- slblocks.m m-file for simulink library display

- UpdateParams.m m-file to update block parameters

- LabMapReg.dll dll for block dialog (register selection)
- LabSimulink.dll dll to access LabMap functions (Getint, ...)
- SlowDown.dll : dll to reduce Matlab calculation speed
- Getlint.tif : picture for Getint block

- GetReal.tif : picture for Getreal block

- Sendint.tif : picture for Sendint block

- SendReal.tif : picture for SendReal block

- Setint.tif : picture for Setint block

- SetReal tif : picture for SetReal block

The example Matlab/Simulink® model LM_Matlab_test.

When all files are available under the above-specified folder and you start Matlab/Simulink®
you can find the blocks to have read and write access to the software bus LabMap® in the
Simulink® Library Browser.

[ Simulink Library Browser M= E .
Fle Edt View Help You can now drag and drop these blocks in your model
O & 4 ind | sheet and build your own simulation model.
Getlnt : LabSim/Getlnt
E!unlitled = =] E3
§| Sirnulink e File Edit “iew Simulation Format
E Cantral Spstem Toolbox Gt Int Getint Todls Help

E Labkdap Function Blockszet Dirag this ican inta - X

o e
E| Meural Metwork, Blockset W 0 | = n @ | Ji';. E | -
- W] Simulink. Extras
w1 Nl System D Blocks

sl S il it

LabSimulink
mSendHeal Get Int -

)
Labesimuling Getint
sSetint Setint =

L-;:l::llr.l: SetReal LabSimulink N
Get Real
Si!-nl’"ate GEtReal
Time
Ready i f |1 00z | | o
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7.5.1 Working with LabMap®/Matlab® blocks

When you have to insert a LabMap® block in your model sheet you must select the
®register, which the block should use.

To do this double click on the block. The block
—Handle Mr. Handle Fropertys———————— property d|a|og pops up.
Name |Fi|ter[[[$2|3*dT+$5EI"$3EI]£[:IT+$3|
/0 Dutput Handle Select the register and press OK.
| ok | | Cancel | | Help | | Applay |

The properties dialog shows the selected register name and the 1/O direction.

7.5.2 Using the LM_Matlab_test.mdl

Start Matlab/Simulink® and open the model file LM_LabView_test.mdl.

ZILM_Matlab_test =l
0 |B”' = §| 5 B2 | L) Ql H T ®| » u —Handle Mr. Handle Fropertys————————————
20 - MHame Pnalog Input 1[Caupler] type=int.
140 |DutputHandIe
simulate Time ] —
I ak | | Cancel | | Help | | Applay
LabSimulink
Get Real
GetReal
LabSimulink —Handle Mr. Handle Fropertys——————————————
Get Real 50 © Mame |F| esult
GetReald
o 1/0:  Input Handle
Ready [100% [FisedStepDiscrete 4 [T | concsl || Hep ][ applsy

Check the select register and close the properties dialog with OK.
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Check under Simulation->Simulation Parameters ... the following values:

<) Simulation Parameters: LM_Matlab_test M= B

Salver Workspacel.-"Dl Diagnosticsl Advancedl

Simulation time

Start time: I oo Stop time: I 200

?o.valo:uo;st e Crrr——— It is important that the Solver options Type is set to
ype: |Fized-step = izcrete (o continuous states =~ . . . .
Fixed-step and the Fixed step size is set to a
Fixed step size: I 0.05 tode: IAuto 'l dlscrete t|me
Now you can start the simulation with the play
Output options
Fiefire output j EiEfitie fastar: |1 bUtton
0k | Cancel | Help | Al |
E1LM_Matlab_test =]

File  Edit Yiew Simulation Format Tools Help

DSHSE /2R |2 RELS®|» =

With this simple example model you can see
the two values from the LabMap™ registers in

the Matlab® scope.

simulate Time

The SlowDown block in the model slows down
the calculation speed from Matlab® to simulate
‘real time”.

LabSimulink
Get Real

GetReal

LabSimulink
Get Real

GetReall

Ready [100% [ [ |FizedStepDiscrete i

<) Scope

loppr ABE &

MYRNETRY
)Ly il
”IHI N II H

www.cbb-software.com - Liibeck - Brunswick - Ingolstadt - Stuttgart Page 42 of 57



<>

software GmbH

8. Dlstrlbutlng data over the network with
LabMap

B BORIS - regelung BSY

=] E3
LDatei Beabeiten Swstemblocke Simulation  Batch-Betieb  Dptimierwng  Code-Geneneung Ansicht Optionen  Hile
[DEUsEP s N =08 4(X0cPRHA0 TL[FEE
PC 1 ~n v =
& &5 ai i mil
GQuellen | Dynamik | Statik Slel\gl\ederlFunktlnn Digital | Aktion | Kommurikation | Simulation | Senken {ilser &4 [ »
Einstellungen 2
2++ EE®

GENERATOR | VERKNUEFFER |
= -

4

i

_ofl

WiInFACT B [Hausversion 5.1.1.217] | 2

[ BB T 5 (Simulation uft,

[6.76 [T=20 o0

Feedback system with Boris

1 1

PC 3 |

Eie Bt Qpeeste Took feowen irdow Hegp

> _|8iu] i

PC 2

%) Scope

[oprldEEa

[aom  [am

Time

LabView Scope

MatLab Scope

Labortechnique
Laborautomation

%ﬁa@aﬁg;u‘;
m I LI OO E

_ﬂuguﬂj

Amplifier

Wago I/O module with
Ethernet coupler
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To distribute data with LabMap® over Network a client and server pc must be configured.
The remote access interface is provided by the LabNet.dll.

e Server configuration. The server part is responsible to accept connections from clients.
It is controlled by the registry keys MaxConnections, HostsAllow, HostsDeny and Port.
MaxConnections limits the number of simultaneously connected clients. The server part
is not started when MaxConnections is 0. Note that this is the default. HostsAllow and
HostsDeny are used to prevent unsanctioned access. The key Port specifies the TCP/IP
port used to accept the connections from the clients.

« Client configuration. The client part may maintain more than one connection to remote
servers. It is also possible to establish several connections to the same server. Each
connection to a remote server is indicated by the server's nickname. The nickname is a
case sensitive text string indicating the remote server. For each nickname (server) the
following registry keys should be defined: Server.<Host>, Port.<Host>, where <Host>
indicates the nickname of the remote server. The key Server.<Host> contains the
address of the remote server to connect to. The key Port.<Host> specifies the TCP/IP
port used for the connection.

e Remote register configuration. Remote registers are handled by the LabNet.dll (>Net>).
The request policy of a remote register has the following meaning. Upon request and
input registers are updated from the server side. The frequency at which the updates
are sent to the client is limited by the RemotePollLimit registry key. On change registers
are updated not more often than specified. Each registers are updated as specified no
matter whether their state is changed.

The name of a remote register name may end with additional properties specification put in
square brackets. For instance, register 2810 could be defined as:

>Net>[m/s:m/s:km/h]O:R:0:100:-1:-1:Speed [2810.RRR]
Here the additional properties specification is [2810.RRR]. It has the following format:
[<Register>.]<Host>

<Reqgister> specifies the register number on the server side. This allows to map a remote
register to any desired register of the remote server. In the given example both registers on
the client and server sides have same number, so '2810." could be omitted. <Host> defines
the nickname of the remote server. In our example it is 'RRR'. When this part is missing the
nickname is assumed to be empty. Each unique nickname indicates a separate connection
to some remote server. For each such name a virtual input string register named 'Host
[<Host>]" shall be declared (host name register). In our example it should have the name
Host [RRR]. This register is initialized with the contents of the registry key Server.<Host>. It
always contains the name of a remote server. A send operation over this register causes
reconnection to the designated remote server. An off-line error on the register indicates that
the remote server is currently off-line. Note that there is no need to manually reconnect to
the remote server on an error, because LabNet.dll does it automatically. So the connection
is restored as soon as possible. The remote host registers can be browsed from the client
side using the host number register (see).
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8.1 Example Distribute data over the network

This example shows the client and server configuration for the example in 7.3

“Filtering a signal with Virtual-Registers” to distribute the values on register 50 (filtered
voltage) and the register 20 (unfiltered voltage).

The following registry keys are required

Server configuration:

"Net"="LabNet.dll" : network interface
"Port"=dword:00000420 . port number
"HostsDenied"="" : no IP denied
"HostsAllow"="" :all IP’s allowed
"MaxConnections"=dword:00000010 : max. connections = 10

Client configuration:
"Net"="LabNet.dll"

"RemotePollLimit"=dword:00000064 : refresh rate (100ms)
"Server.hongshoui"="192.168.192.33 (sync)" : Server IP
“Port.hongshoui"=dword:00000420 : Server Port number

Client register handles:
"1000"=">Net>[::]!l:S:0:0:229:530:Host[hongshoui]"
"120"=">Net>[V:V:V]!O:R:0:-1:381:146:Analog Input 1[20.hongshoui]"
"130"=">Net>[ms:ms:ms]!l:R:0:0:5631:522:T-constant [30.hongshoui]"
"150"=">Net>[V:V:V]!I:R:0:0:657:262:Result[50.hongshoui]"

With this configuration you have access from a client PC to the register 20, 30 and 50 on
the server. The server register values are here mapped to the client PC register 110, 120,
150.

We can now run for example LabView® on the client PC to show the signals distributed by
the server PC.

{5 LM_Lab¥iew_test.vi Diagram ]

File Edit Operate Tools Browse indow Help E
QEE |"H:||'E’ oit ,?pt.f\pplication Fant |v|
=

urvendiagramm

Get
150 Real
Fol— ;)
| = = (.
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L] I w_\

File Edit ©perate Tools Browse ‘Window Help

‘L{)'.@' CulEH13ptAppI\cat|onFont v”!gv”ﬁ]:v”fbvl
Bodlzan tacho voltage
ﬂﬂl Filkred voltage
©
o
=]
£
£
<
L8 e B ]|
Z7S5 2775 2800 2825 2350 2875 2900 2925 2950 2975 3000 3025 3050 3075 3100 3125 3150 3175 3200 3225 3250 3275 3300 3325 3350 3371
Zeik
bl Jr— >
=
El 8
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Appendix: Wago Modul description

ETHERNET TCP/IP

Programmable Fieldbus Controller; 10 mbits/s; digital and analog signais raru e
Stotus
ETHERNET voltage supply
- Power jumper
10N contacts
Fieldbus (UK - System
ﬂnilgcllon — (T RD —» Data contacts
24V
av
Supply via
power jurmper
confocks
E 24V
od
=
o — OV
Ly
,._, —
L]
— L
Configuration Powar jumpe
?nr;:[ c::?mmmmg = contacts
Description Hem-Me. ‘P;gsck.-unir
Contr. ETHERMET TCP/ 1P 10MEit T50-542 1
System Data
The programmable fieldbus controller for ETHERMET com- | #ax. no. of nodes limited by ETHERNET specificution
bines the functionality of the ETHERMET fisldbus coupler ;’“"’":;“0" ""Ed':ﬁ'" E‘;’Ed Pair S-UTP 10042 ot 5
it 2 H - - - 1 ~ - LECOUMEr Connachion
FEIITCH _Itl'u-—:- functionality of o Pragrammable Logic Contral Py — 100t beteen hub skafion and 750,842
' b ) S ) ma. length of nebwork mited by ETHERMET
Programming of the application is done with_ specification
WAGD-1/O-PRO 32 in accordance with IEC 1137-3. Boud rate 1044kt /5
Via the APl sacket the user con program all dients and ser- | Frotocok MODBUS /TCR. HTTE. BooiP
vers for the transport pretecols (TCP UDE..) using function KODBUS £ UDP
maclules. Frogramming WA GO-14 - PRO
IEC &1131-3 IL, L0, FBOL ST FC
Chanacteristics and use: Approvals
#® The use of decentralized contral con better support a L EV5179, ULS0B
PLC or PC Confarmity marking (43
# Signol pre-procsssing reducss fisldbus transmissions
® Complex applications can be divided inte multipls tasks
#® Tosks con be prioritized
#® Peripheral equipment can be contralled directly, resul-
ting in faster system response times
#® Progrommable response in the event of o fieldbus
failure Mccessories
® Simple, self-sutficient control FATICHUTE Vol CUik MRk SySterm  poges 1,165 7 167
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AN
24V L
1 5 DC
o & 2avov o 10T [t i
ov
2 &
" OO 24V 24V s s
1 1
LW 1 w 1
=t | 2 al s
i e i ELECTRONICS | 2 & ?&;»
L 1 o E H
= a 3 7 i i ZE
= 2 o ———— 3
- Z O oV ov
3 9 10nF ==
[Ta) [+
=
81| 5 g1
] — |
e ] 4
o—or¢ L uE
TH0842
Technical Data
mc, no. of 1¥ O modukes &4
Fialdous
Input process image mits. 51 2kyies
Cutput process image mits. 51 2kyies
Input varickles mek. 512 bykes
Cutput wariales mek. 512 bykes
Configurction automatic
Frogrm memory 128 hoytes
Data memary &d kbytes
Mon-volatile memary Bkbytes
Cycle time < 3 s for 1,000 skrtements £ 256 dig. 1 Os
Vilhoge supphy DC 24V (-15% .. +20 %)

Input current .,

Efficiancy of the power aupply
Total current far YO modulkes
Inbermal current corsumgtion
Isakation

wiollage i power jumper ontacts ..
Current vial porear jumper onacts 5,

Cpemting femperature
Wine connechion

Dimersiors fmm) ws Hs L

weight

Storoge Eempentue
Reldive air bumickty
Vibration and

shodk msistance
Degree of protedion
ExaC

Immurity fo inferference
Emission of interference

Avtilbiity dote on requeast

S mA at 24%

&7

1B mA at 5%

200ma at 5y

S00% systam S supply

D 24y F15% ... +20%)

DZ 0A

0=C... +55°C

CAGE CLasP®

OOBmm’ .. Z5mm’

AWG 2B 4

B .. 9mm /0.33 in sripped length
5 x &5 = 100

* from upper edge of DIM 35 il
m 75g

-25°C . +B5°C

5% no condensation

ac. o IEC a0068-2-6

o, o IEC 6D068-2-27F

IP20

o o En 500822 (78]
o o En 500812 [74)
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differential measurement input
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L -]
& Function Al 1 Function Al 2
I L Y Error Al 1 Emor Al 2
- ’\
\ o e Data contacts
| ' a® \\:'_\f\l
. +Al11 +Al 2
. r.r “h LR
I 3 e .
h, % \ -Al1 -Al 2 :
St :
\_\ -
: @
: H
l;ﬂ;[ :
Shield ” Shield : 2
[screen) [screen) TTETrrrrY ;
750479 i
2
L Hem-Me. Pack.-unit
Description m-e pc: v
2al £ 10w DT DN Measur Inp. TE0-479 1
Technical Dato
The l:II‘l-:I|-3-_|_1 input madule receives differsntial signals of Mo of inpuls B &, elediically sclated fram each oiher
valuss £ T0W DC. The input signal of sach chonnel is Mensurd-volie ooqusilion tims syncronous fboth inout)
electrically isolated and will be fransmitted with o resolu- Voifage supply via system voltage DC/DC
tion of 13 bits Curment corsumption finternalj = 100ma
o . o Signed valtage +1av
The system supply (vio the dato bus confacts) is used for Ohverrange status byte and LED
the power supply of the moduls. mensuring ronge Lndarflow
The shield {screen) is directly connected to the DIM rail. Input fiter low pass first order, = Skttz
' ' iy e I Internal resistance 1kl
Resolution of the A/D comverter 14 bils
sonotaricity without mesing codes yes
Resalution of the mecsured value 13 biks + sign kit
Yolue of o L5 (Least Significart Bt} 1.2mv
Masuring ermor ger = £ 005% of the full scdle vale
Ternperature cosfficent = 001 %/ K of the Full secle vals
*aasuring error = 0L.4% over whole temperalure mnge
= 01 % of upper mnge value (non-linecrity)
Crosstalk altenudion = BOcB
Sampling time of repatition Tims
Samplng deky  (module) s
samping deky (channel’ channel] = Tps
Sampiing durtion = 5ps
sethod of conversion SAR (Successive Approximation Register)
Oparating mode contiruously sampling (presst)
Protection RC circuit
Admissible confinuous overlood [
waltoge resistance DiC 500% channels channel ar channe £ system
Bit wichth 2 = 1&bits data
2 x 8 hits controlfstaius joption)
Oparating tempemiure 0°C . +55%C
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1 5
+Al1 +Al 2 +Al 0——|_
SHAEH
D
2 & |_
-All Al 2 -Al o
T0pF =
Function 5
3 7 I-’ClpF==
Shield 4 8 Shiald
[screen) G [ G [screen)
T50.479
Technical Data Voriations e -He. ;ﬂ:h"”""
Wine connechion CAGE CLasP* Zal 210w DC Diff. Meosur. Inp.
Q0Bmm* .. Z5mm’ Synchronows TEO-479/000-001 1
AWGIE.L. W seckured-value ocguisition fime syrchronous '
B ... 9mms 0,33 in sripped length Owermnge/ status byte, stalus bit, measured
Dimersiors {mm) W AL 12 % 64*x 100 mecsuring mnge underflow valve ard LED ¥
* from wpper edge of 35 DIN ol
weight o 55g sampling dakzy
Storoge empentue 259 . +B5°C {instruchions conversion) = 50 ps
Rektive ar homidity 5% no condensation Operating mode friggered
vibration cnd o 1o IEC 60066-2-6
shodk msistance o, fo BT 60068-2-27

Degree of protadion
EraC

Immunity to interference
Emission of inferference

IF20

acc, to Er S00B22 (P6)
ot to Er S0081-2 (74}

UIn connechion with synchronizad sompling of the skove (ieldbus coupler 750-303 (a5
From warsion Q101))

BANMum mekimurm limiing volues con dlso be set acooming to customers’
spacifications!

Approvals

UL
Conformity marking

ET5199, UL5EE jnpphed for)

(41

Accessories

sAiniature wiB quick marking system  poges 1.168/187
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IR A
Function Function
-5 AO T A0 2
g Data contacts
3 \
- 2 —
S8 AO 1 AO 2
e
+*s
I L 'll_' e
. S o E]
Common Commeon a
[ground) [ground) =
H
E
Shield Shield 2
[screan) [screen) i
750550 3
a
P e m- M. Paick-unit
Description pes
280 0-10v DC TEO-5ED n
280 210V DC TEO-ESa o
Technical Data
The analog output module creatss a stondordized signal Mo, of cufpuls 2
af 0-10% ar £10 v Current corsumption (inermal) &hmA
. . . ) . Yolhage supply wicl system volioge DC/ DT
The cutput signal is electrically isoloted and will be trans- Signal volioge OV .. 10V F50-550)
mitted with o resclution of 12 bits. +10v F50-556)
The internal system supply is used for the power supply of Load impedance = 5ki)
the madule. [Fatalbiizla 12bits
) ) i . Comarsion time o 2rs
The output channels hove one commaon ground potenticl. T — <+ 01 % of the ful scake waus
Ternperature coefficient <+ 001 %K of the il scoke value
Izolatian 500 systems supply
Bit width 2 x Tahits data
2 = Bhits controls status (option
Op=rting temparalure 05 . +55°%C
Wi connectian CAGE CLasaF®
008 mm’ .. 25mm’
ANG 2B 4
... 9mm/0.33 in sirippad length
Dimersiors fmm)w = H =L 12x 64 = 100
* from upper edge of 35 CiN il
weight o shg
Sloroge tempamiue -25°C .. +85°C
Relative ar humidity 25 % no condensation
wibration and oo o IEC 6006826
shock resistaros o o (EC 60068-22F
Diegree of prokedion IP 20
EraC
Immunity 42 interference o o EmM 500822 {94
Emission of interferznce oec. fo Er SO081-2 [74)
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1 5
A
AO T AD 2 AD a -<]- s ~| Logic
] & Function
270pF =
Common 3 7 Common
[ground) Iground) 10nF
Shield 4 5 Shiald
[screen) [screen)
T50.550
Technical Data Variations e m-Ma. gﬂ:h""'”"
200 0-10v DC S5V TEO-550/000- 200 1
a0 A0y DE S5 TE0-556/000- 200 1
"Data format for 5 confral with FB 251,
Approvals
UL E175199, LLS0E
UL E1987 26, UL1&04
Chss | Diw2 ABCD TdA
KEMA O1ATEX 1024 X
EEx nA Il T4
Confarmity marking (4
Accessories
sainiature WEB quick marking system  poges 1.06&8/157
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2-Channel Relay Output Module AC 230V, DC 300 V

isoloted outputs, 2 chongeover contacts
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Status Status
relay 1 relay 2
at
,-*
A - Data contacts
| \ -
- e
' o=
P DO 1 DO 2 +— ]—»N
* .
-
y =
L
1y, ' L1 L2
e
\\\_
Do1 Do 2 - =N =
£
E
3
=
]
-1
agr e m- M. Pack.-unit
Description pos
200 230v AC 104 Rel. 203 Pot. Free TEO-517 1
Technical Data
The connected load is switched via the digital cutput (relay e Sl B 2 changeaver contads (SPOT)
contact) from the control system. The internal system volt- ;:’;ﬂl corsumplion o, (ntermal) 10{5;1;3 o
age is usad to trigger the relay. ng voltage ., i o i
g > Ingg T Swikhing power .. 400w, madule)
The SPOT contacts are electrically isolated. Swikhing curment ma, AT 1A

The switched status of the relay is shown by o LED.

Swikthing current g,
Swikhing rofe ..
Confact material
sascharical life 1y,
Electrical §fe gy,
Isalation

Internal bit width
Opemting temparature
Wi connection

Diimersiors (mm)w = Hx L

weight

Skorage tempamioe
Rekctive air humidity
Vibration and

shock resistance
Degree of prokdicn
EraC

Immunity ¥ interfersnce
Emission of interferance

DC 1A at DC 40y

DC 0154 ot DC 300
AC/DC10mA a5y

& min

AgEnO2 gold-plated

2% 107 switching operatiors

13 10° switching cperctions (AC 147 250 %)

25k systam supphy**
**Raied voliage T30V
Polution degres 2
Cwervoltage category 11
2his
00 .. +55°C
CAGE CLasP®
008mm .. 25mm’
AWG 2B 4
& ... 9mm /033 n strippad length
12 &4 = 100
* fram upper edge of 35 DM il
o 55
-25°C .. +85°C
25 % no condensation
o o IEC 60068-2-6
o, bo [EC al068-2 27
IP 3

ace. 1o EM 500822 (76)
aee. 4o En 50081-2 [34)
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1 5
14 24 He]
Ta <]
2 &
11 ¥ 21 L
3 7 L
12 s ] 22 [i]e] o—
4 ]
750517
Technical Data
Approvals
L E17519%, ULS0E
KEMA O1ATEX1024 X
EEx nC Il i T4
Conformity marking €€
Accessories
Miniature WiB quick marking system  poges 1166167
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RTINSO
] A Ref
= ey B — Gate
age Sl C —w N2
- =, Latch N1
v "o Tol Data contacts
A |
PR o A oV
e, i B 24V
- Wy
et
Yt
L]
'r_,! B N2
: B N1
&
C Gute a
c Latch =
i
Sensor supply H
J'v‘.r' Shield [screen) E
ov Ref =
z
&
F— 11T Me. Fack.-unit
Description pos
Incemental Enceder TEO-037 2
Technical Data
This madule is an interface for any incremental encader Sensor connechion A4 BB CL
with @ RS 422 connection. Current corsumpticn infemal) Toms
A counter with quadrature decoder as well as o latch for ;”“”‘Er - ig:’rz'm""
the zero impulse con ke reod or enobled by the contral, Qm Dmm;g ';:'"m e
The control con set the counter or transmit the courter &:Dudimju'ilsﬁ_l r bis repert
V-:IJU:E" to ”":Z.Ei'“'?x.’“? c|||1 clternative this can also be done Commands ——
using input ar “Latch”. Violtage supply OC 24V (-15% ... +20%)
The frequency daota is avtomatically acquired and con also | Curent supply . 35 ma without load
be transmitted to the control. Operdting vatage of semscr OC 5v
. . . . " - Current ut (5ErBor) 300 mA
A cciunT—:-r |c|-ck-c-u_1 is |:--::s|5||:-|-_-:- _LI_S_IIl‘l-él "'-IPU‘TC?;‘ Input * Ref el E'Id:,d,}.l e 1 33 bits daia
can e used to activate the inificl paoint unction. 2% Bhifs confrol/ siatus
The cutputs M1 and N2 indicote whether the counter Operaing temperaiure 0°C . 4557C
valus is within a defined range of values. The ranges con Wire connection LUl
be adjusted. u&i}"‘;"é - is""'“
: ) A
The module must be powered using an external 24 V DC 8 .. 9rmm /0330 sirpped lengih
power supply. Itis then possible to supply the encoder with | grmensiors mmiw % Hx L 2% 64% 5 0
24V DC, or alternatively with 5V DU derived internally * from upper adgs of DN 35 mil
from the terminations (Ve /Vq). Weight o 105g
The shigld {screen) is dirscthy connected to the carrier rail. Storage femparlie -25°C . +85°C
Reltive air humidity 25 % no condensation
Vibrotion and oec. o EC 80068-26
shock resistance oec. 1o [EC s0068-227
Degree of prokdion IP 3
EMC
Immunity o interference occ. b0 B S0082-2 (96)
Ermissian af inferferanca oee. o E S0081-2 (94
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24V I I s T o Uy
- oV  gp— T o Ug
_ 14) J; RIINE T
AK 24V/0V ABC o T
—— — L T
ABC o— ﬂ.
g
— 2 = | [ <]
B/B CH 4O N1/NZ N1/N2 o H
J_-r— :‘12 %" T Logic
Lotch = T
g
_ 3 7l 7
c/C o QMo Latch/Gate Gate/Ref — o—p 1
| T ket %’
r/jf‘_\l @5— Latch Py
) Ref/Shiald Shield h
U./Ug (screen) [screen)

Technical Data

Diiggtal outputs (M1, k)

Cutput volioge CeZ 24

Culput curent . 0.54 shortcicut prock
Diicglal inpufs (Labch, Geale, Ref)

Signal vologe [ L2 -3% fo 5V

Signal volage (1) L2 15 1o 30

Input current g,

Latch Sma

Gale 7mA

Ref. 7ma

ASA 24V DC

B/B Input

oC SO e
Approvals
uL ETP 5199, ULS0E
Conformity marking e

Accessories
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