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1. Introduction

Advantech Embedded Control System (ECS) isthe latest addition to Advantech’s
eAutomation product family. ECSis a powerful product designed to offer real-time
control functionality on a cost-effective embedded PC platform. The ECS softwareis
based on KW-software’ s Multiprog and ProConOS (Programmable Controller Operating
System) products that have been integrated and tested with selected Advantech
eAutomation devices. ECS is also compatible with all of Advantech’s ADAM [/O
product lines.

ECSisamodular design, offering the possibility to combine Advantech’s AStudio web-
enabled HMI software onto the same hardware device for a complete control and
visualization solution in one package. The KW software can also be used without HMI
software, or with aremote HMI using OPC data communication.

This document is intended to give the user some basic information to start using the
Advantech ECS. This document is not intended to provide programming help for K\W- |
Software’ s Multiprog or Advantech AStudio. Please refer to the online help files for these
products for any information not covered in this document.

ECS Architecture—Integrated System

There are severa possibilities when setting up ECS. It can be used as an integrated
system, or as part of adistributed system.

The integrated system would be made up of an ECS Target connected to I/0. The ECS
could display the HMI and do the controlling of the 1/0O, as well as serve images to third
party machines with the Web Server. The target system would have AStudio reading and
writing tags to the ProConOS engine through an OPC server. If HMI and web server
functions are not required, they may be omitted.
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O
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Serial or Ethernet

ECS Architecture— Distributed System

ECS can aso be part of adistributed system. It is possible for the Target system to only
do the control and have the tags available on a master system, or both. This can be done
by installing the OPC server on the master system and connecting to the targets with this
master system. This leaves the target systems more CPU time to do control processing

and not HMI processing and the master system is the web server.
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2. Windows CE Target Systems
Getting Around Windows CE

There are some things that will be helpful when using windows CE that are mentioned
here.
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Control Panel. Like windows desktop systems, there is a control panel that has some
setup items. Some items that can be useful are:
1. Input Panel —thisis configuration for the on screen keyboard.
2. Network and Dial-up Connection- thisis where to set the |P address of the
unit.
3. PC Connection — Thisis where the ActiveSync connection can be changed to
adifferent COM port
4. Touch screen calibration can be found here also.

If any changes are made then there must be aregistry save done or the changes will not
be retained.

Savetheregistry. Select Start then Run and type Regsave in the box and click the OK
button.

Run H

:\E Type the name of a program, folder, or
: docurnent, and Windows will open it for you,

2

0K Cancel Browse...

Some targets will give a confirmation that the registry has been saved.

Reqgistry file is saved to the storage device successfilly!

Windows Directory

The windows directory ISNOT part of persistent storage. If something is saved into the
windows directory, it will be gone upon restart. That is because the Windows directory
and all directories that are not under Harddisk or Harddisk2 arein RAM only and are
loaded to ram upon startup from the image.

Network services.

If the CE deviceis connected to a network and has an IP address that isin the network,
the end user can browse other machines on the network. Simply open Windows explorer
from the Start\Programs menu and type the network machine name in the address bar. An
example would be \mycomputer\c_drive . In this example the Windows CE device
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would look for a computer on the network with the name mycomputer and the shared
drive name of c_drive. If it makes the connection then the user login requirements will be
asked for: User name, password and Domain name.

Com Port Defaults

Currently the COM ports are assigned in Windows CE as described in the chart below.
The end user can alter these settings but a registry change may be needed to do so. For
the latest information on these defaults visit the web page at

http://www.e-automation.cc/

COM 1 COM2 |COM3 |COMA4
UNO’Z‘é‘g?:"”k' ActiveSync Available | Available | Available/TouchScreen
Available (unless
TPC-e42-sE | onangedbyuser, e | Available N/A
ActiveSyncis
defaulted to USB)
Available/ActiveSync
TPC-1260 | (ActiveSyncdoesnot | be | Available Available
run on Startup as with
Uno/Weblink )
Using ActiveSync

Asthe chart says, ActiveSync is assigned to one of the COM ports. This does not mean
that the COM port must be used for ActiveSync. Thisisjust the default assignment.
ActiveSync can be used to browse the target system and add files to the persistent
storage. ActiveSync can be downloaded from the following location:
http://www.microsoft.com/mobile/pocketpc/downl oads/defaul t.asp

ActiveSync can be used for the following reasons:

Browse the Windows CE target
Download or upload files with the Windows CE target
Debug end user written applications
Use remote tools that come with Embedded V C++

When ActiveSync isinstalled on the development machine, it will use one COM port to
connect with the target. The connection settings should be as shown in the picture.
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Connection Settings

Q Click Get Connected to connect vour mobile device to thiz

i@ computer.

Statuz: Device connected |

v Allows zerial cable or infrared connection bo thiz COM port:

L [

Statuz;  COM port iz available

| Allow USE connection with thiz desktop computer.

Statuz;  USE iz available

v Allowe network (Ethernet] and Remote Access Service [BAS)
zemver conhechion with thiz desktop computer,

Status:  Mebwork: iz available

Statuz icon

I¥ Show status icon in Taskbar.

] Cancel Help

To make the connection speed faster both the target and devel opment applications should
have Ethernet connections to the same network. Thiswill also allow the target to browse
the development machine if necessary. Once the settings are as show, the development
machine is ready. There must also be a serial connection made with the cable provided
with the target unit. Thisis astandard serial Crossover cable.

To make the COM port available for other applications, the checkbox for “ Allow serial
cable or infrared connection to this COM port” must be unchecked.

With ActiveSync started on the development machine and the cable connected, there
must be an application started on the target machine called repllog.exe. This application
automatically starts on the headless platforms. If no connection is found the application
will time out and close. Other platforms may not provide this automatic startup.

If repllog.exe does not automatically start on power up, the application must be started
from the target device. From the target device select Start\Programs\ActiveSync.
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3. Install Development Software

To use ProConOS, with an UNO or TPC target, the following software must be installed
on the development machine:

Multiprog 3.3 Build 57 or higher
Advantech Multiprog Add on Pack

Multiprog must be installed, and the Advantech Multiprog Add on pack must be
installed. Once thisis done then Multiprog must be licensed. The Advantech Multiprog
add on pack contains updates to Multiprog to allow it to connect and program the
Advantech ECS target systems.

To use ProConOS with a WebLink/WebOIT target, the following software must be
installed on the devel opment machine:

Multiprog 3.3 Build 57 or higher
Advantech Multiprog Add on Pack
Advantech Studio

KW OPC Server version 2.0 or higher

Please see the documentation on the AStudio CD for installation procedures for that
software. The other software will be contained on the Advantech KW CD.

4. Power up thetarget system.

Upon power up, the target system will run abatch file that will automatically run
the Repllog.exe program if the device is a headless device. Thisis designed to allow the
headless device to connect to a devel opment machine through ActiveSync without the
use of aKeyboard or Mouse. In order for thisto be accomplished the provided Null
Modem cable must be connected and ActiveSync running on the development machine.
Other items will aso run from the batch file that will install registry settings if needed or
other items from cab files.
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5. Set the | P addressfor thetarget system.

To run the KW software, the target unit must have an | P address. DHCP can be used,
but could cause problemsif the IP address changes. Thisis because the IP addressis
part of the PLC application that is downloaded to the target. To set up the IP address
on the Target unit, from the start menu select “settings/Control Panel/Network and
Dial-up Connections. From there select the proper Network Adaptor. Specify an IP
Address as the example shows below. This P Address will also be used in your

Multiprog application.

'PCI\RTLB1391" Settings 0K

& IP address can be
autornatically assigned to this
computer, If your network
does not autormatically assign
IP addresses, ask your network
adrninistrator for an address,
and then type it in the space
proviced.

() Cbtain an IP address via DHCP

(@ Specify an IP address
1P Adress; [ 172, 21 B, 237 |

Subnet Mask: 255,255,295, 0 |

Defallt Gateway: [172. 21 . 6 .29 |

Oncethe IP addressis set, run the regsave utility to save these settings to the registry.

6. Starting the ProConOS engine.

The ProConOS engine is located in the directory \harddisk\Proconos\proconos.exe. This

executable is automatically started upon startup and cannot be shut down. It does not use
much CPU time unless a user application isloaded. The CPU load is based on the size of
the user application and amount of 1/O configured.
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7. Multiprog.

Creating a sample application with the demo driver:
NOTE: THE DEMO DRIVER ISCURRENTLY NOT AVAILABLE FOR THE
ARM CPU TARGETS.

To create a sample application without connecting to the target, do the following steps.
a. Open the Multiprog software and select “New Project” from the file menu.

b. Select the Advantech template that corresponds to your target hardware and
press OK.

Mew Project

3
i e Nk 5 Q.
N 85 =

Cancel

Project Wwizard  Template for - Template for - Template for
PraCon05...  PraCon05...  PraCon05...

‘ + ¢
f= |+ B e +|= |+

Template for ~ Template for - Template for BRG]
FroConO5S ... ProCon05..  ProCon05..  EEGRITGINE

JR] e
==+

Advantech
%36 'WinCE

c. Openthe Global Variables worksheet from the Project tree and make the
following changes to map Inputs and Outputs:

M arme [ Type [ |lzage [ Dezcription [ Address [
| = Default
_|puts INT |WAR_GLOBAL |
Cycle_Court [T [var cLoBAL | X

d. Sdect the“Make” Icon from the tool bar.

25

Make
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e. Oncethebuild is complete, select the “Project Control Dialog” Icon from the

tool bar. Thiswill also start the simulator program.

|Project Control Dislog |

f. Select download from the control dialog.

Resournce [Z”Eﬁ__q

Drownload I |plaad

|
; I Irfi I
Cloze I ITIpI

g. Select download in the project section

Download [Z|
Project - Bootproject 1
K Dowrload _]> Davwnload ‘

™ Include OPFC data e ‘
Diownload Source ‘
¥ Include User-Libraries elete on Target |

W Include Pagelayouts

| Download File |

Cloze | Help

h. Now select “Cold” from the control dialog to start the simulator running.
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i. Maximize the DEMOIO-Driver from the taskbar to see the ssmulated digital

1/0.

- DRIVER.

J.  The simulated Outputs can be seen, and, clicking on the LED’sin the
simulator can toggle the Inputs.

LY

i DEMOIO - DRIVER

File Help

ProCon0Sg 0 1 2 3 4 ] B v 1] 1 2 3 4 ] i‘

i Fun  JEreo- jPro- fPro- fPro- §Pro- fFro- gPro- gPro- gPro- fPro- fPro- gPro- gPro-  fPro-

& Stop ConOSRCon0SRCon0SRCon0SRCon0SRCon 05 RCon 0SS RCon0SRCon 0SS RCon0SRCon 05 QCon 0SS RCon0SQCon0s
Qe PG o0 | &0 | @6 Q0 G0 | G0 |90 |G G0 | 0 | &8 | @6
Gl Gl @1 @1 @1 @1 @1 &1 @1 @1 @1 @1 @1 @1
D2 102 102 102 |92 |02 10202 |02 102102 ]102]10:]60:
2z |9z 103 |02 |92 0= 02 |02 |92 0= |02 | 03] 02| 0=
D4 104104104 |94 0410404040404 ] 0] 0] 04
B O OS5 |05 |95 O JO5 |05 | 95 | OF |95 | 95 | 95 | @5
Qe |05 J 05 | @6 | @ O J G5 | G5 | O | @5 | @5 | 85 | @6 | @5
@707 JO7 |07 |O7 |07 JOT |07 |97 |07 07 |07 | OF | @7

CRLU In8 § Inc8 § Ins8 { Ins8  Ins8 § Ins8 § Ins2 § Ins2 §Outs2§ Outs2Q OutsS Q Outsg § Outog § Outsg

k. Thel/O can be seen online by clicking the debug on/off Icon and selecting the

global variable list.
S ERELA=0 .
M arme Onling walue I Type I Uzage Dezcription [ Address |

| E Default
Jnputs 515 IMT YAR_GLOBAL

Cyole_Court 20538 [T [vaR GLOBAL EX=T
| E System Variables

PLCMODE_ON ' |FaLsE BOOL YVAR_GLOBAL |TRUE : current P... | %MH1.0.0
TrLcmoDE_RON TRUE |BooL [wAR GLOBAL |TRUE : currert P... | %h<1.01
|rLcmonE_sToP |FaLsE |BooL [waR GLOBAL |TRUE : currert P...|%hx1.0.2
|PLcmoDE_HaLT |FaLsE |BooL |'var_GLOBAL |TRUE: currert P |36MX1.0.3
|rLcoeBUG BRSET |FaLsE |BooL |'vaR GLOBAL |TRUE: one or m... |36hx11.4
|rLcDEBUG FORCE |FaLsE |BooL [var GLOBAL |TRUE: currert P |36MX1 .20
: PLCDEBUG_POWMVERFLOWY | FALSE |BooL |VaR_GLOBAL |TRUE  current F... | %M<1 .23
JPLC_TICKS_PER_SEC 100 [T |var_cLOBAL | ' [aaptait 44
JPLC_SvS_TICK_CNT 123476 DT |vaR_GLOBAL [2eMD1 52
JPLC_TASK_AvaLABLE 16 [T |vaR_GLOBAL [apadt 4000
JPLC_TASK_DEFINED 1 INT VAR_GLOBAL %M1 1002
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Create a sample application for a live tar get:
To make the above application for alive target some things must be changed.

a. The connection port must be changed to download to a different target
other than the ssmulator. To do thisright click on “resource” in the
project tree, and select “settings’. Thiswill bring up the resource
settings dialog box which allows the user to input an IP address as
shown in the picture below:

Resource settings for IPC_32 g|
f COMI Cancel
" COMZ
" COM3 : I j Data area...
" COmM4 it 7
" Simulation 1 Help
" Simulation 2

[ Stack check on PLC
[v Array boundary check on PLC
f [DLL v Force BOOLS for boglean variables

[ Generate bootproject during compile

DLL: | TCPAP =l
Parareter: |-i|:| 17221 6,237 -TOZ000

POD OPC

[ A&l glabal wariables v Al glabal wariables

[ &l network, varisbles [ Al network, varisbles

[ Marked varables [ Marked varables

lze reserve

o+ AlPOUS " Marked POLUs " Mo reserve

The connection now changes from Simulation to DLL and the parameter
for the DLL is|P address with a Time out value. A connection can also be
made with a COM port and a crossover cable. For Windows CE targets,
altering the file \harddisk\proconos\proconos.ini will enable the port. This
file contains aline that will allow using the COM port. The line hasa
semi-colon in front of it. Remove the semi-colon to enable that line:

'V 24Port1=1,19200
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b. Thedriver must also be changed. If thereis currently no real 1/0
configured then the 1/0 can be changed from DEMOIO to
DUMMYO. This can be done by double clicking the I/O
configuration from the project tree. Thiswill bring up the 1/0
configuration dialog.

X

@ 1/0 Configuration

INPUT | QUTPUT | WARCONF |

[/0 Group I Board / 140 Module | Range | Task | Comrment

Ilzer defined lnput ZIB0O ... ¥IBY

R i}

|4'\

2

Add... ‘ Properties... ‘ Delete ‘ D ezcription... I

k. | Cancel J Appl ‘ Help |

Click on the properties button to see that the User defined Input is
selected. Now click on driver parameter and change the DEMOIO to
DUMMYIO.

= Driver information of standard device

Driver name:; OF. |
Pararneter 1: Cancel
Pararmeter 2: Dezcrption...
Pararneter 3:

Farameter 4:

D atatype: ] _1J

Now do the same to the output, rebuild and download to the live target.
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If Advantech 1/0O is being used then see the section on Advantech Adam
1/O or select the description button when the Advantech I/O is selected
and the online help will be available.

Mapping 1/0

To understand how to map 1/O, the I/O space of Proconos must first be understood. The
1/O space addresses are based on Bytes. Therefore, whenever amapped variableis
referenced by an address, it is bases on the starting Byte address of the variable. Below is
asimple layout of how some variable lengths overlay in the same I/O memory space.

There are separate | /O spaces provided for Inputsand Outputs. Therefore, each will
start with zero.

Address 0 Address 1 Address 2
Word 0 Word
Byte O Byte 1 Byte

F------F------ﬁ B

To helpillustrate mapping of variables, below is an example of how to map modules
from an ADAM-485 network.
This network consists of:

1 Analog Input module

3 Digital input modules

1 Digital output module.
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Mode ID 1

Node ID 3

ADAM-5000 5055= 50510 | 50510 | SO56D

| —
4018

Slot0 Slot 1 Slot 2 Slot 3

With this network, there is the following Modules configured:

Name Node ID Type of 1/0 Num of Num of Data
(address) /O Bytes Type

Adam-4016 1 Analog Input 1 4 REAL
Adam-5055S 3.0 Digital In 8 8 1 BYTE
Adam-5051D 3.1 Digital In 16 16 2 WORD
Adam-5051D 3.2 Digital In 16 16 2 WORD
Adam-5056D 3.3 Digital Out 16 16 2 WORD

The mapping of the network to the 1/0 space is DIRECTLY RELATED to the order of

appearance in the driver sheet. Below is an example of how the Inputs are set up in
Multiprog.
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Advantech ADAM 400075000 Series /0 Module Driver

[0 Function - ADAM Module Setting -
& Input g P odule: Function: Address:
|sosi «| |Di1s >l 32+ [Ladd |
~ COM Port Seting Commands | Size | insent |
COM: COMa - 1 231532:5)18@30 ;1 Delete
Baud Fate: IE?EDD '] Egg} EEEH ggg; g
Diata Bits: B A 1
Stop Bits: 1 '] P -
ﬁ |
et b . [ Enable Checksum
] J Diezcription... ‘ Cancel J

When OK is pressed the dialog returns a byte Length of 9 (byte addresses 0-8).

Properties A
M ame: Irputs | ok |
Task: J Tazk _v_| Cancel |

Logical addresses - Dezcription... |
Start address: zlg (0
Length: 3
End address: Xl 8
-Refresh Device
by tazk * Diriver
" manual " Memary
Board / 10 Maodule:
Advantech ADAM Input Function Diriver Parameter.
Advantech Modbus TCP [nput Function
Idzer defined Input
Comment;
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When matched to the I/0O address, the I/0O will line up like the example below.

‘ Adam-4016 ‘ Adam- | ) 1am-5051D ‘ Adam-5051D ‘
5055s
address
Inputs

When mapped as variables it will look similar to the example below.

M arme | Type | Ilzage | D'escription | Address |
= Default
Adarm_4016_Addr REAL VAR GLOBAL  |Analog Input %00
Adama05355_Add3_0 BYTE VAR GLOBAL |8 Digital Inputs B4
Acdams0310D_Add3 1 WIORD WAR GLOBAL 16 Digital Input= - P
Adama0310_Add3_2 WIORD WAR GLOBAL 16 Digital Input= FhAT
Addama0560_Add3_3 WORD WAR GLOBAL 16 Digital Outputs E e}

The Output 1/0 will appear as follows:

‘ Adam-5056D ‘
o 1z [ 3 [ e s e | 7 | 8 | 95 |45
address
Outputs
8. OPC server.

KW software provides an OPC server for communication between the target
system and an OPC client (such as an HMI software). If OPC communication is desired,
then, the OPC server must run on the machine where the OPC communication is
desired. If the OPC client is on the target machine, then the OPC server for that target
must be used. If the OPC client is on another machine than the target, then that is where
the OPC server must reside. The server is set up the same for any of the supported
platforms. Current supported platforms include Win32 systems such as Win2000 or XP,
Windows CE.NET running on Strong-Arm or X86 platforms.
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Development:

When developing an HMI application, there must be an OPC server installed on
the development machine for the HMI client to connect to. KW provides an OPC server
for the development machine that will run in full demo mode for 60 minutes. Thisis
considered enough time for development and testing of the application.

a. To set up the OPC server, select Start\Programs\K W-Software\OPC Resource

Editor .

b. Select Add Resource and give the resource name Proconos. Thisis the default

resource name on the target system.
c. Check to seeif there are any other resources and delete them if necessary.
The OPC server will attempt to connect to ALL resources that are configured.

d. Put the IP address of the target system in the parameter box as shown. This
will guide the OPC server to that |P address to get tags of the “running” target.
If communications through a COM port is desired then set those settings as
needed.

e. Oncethe Resource is configured then the client only needs to connect to the

server PCOS.OPC.20.

ﬁ'ﬁ ProCon0S OPC-Server 2.0 Resource Editor

e Resource: Add Rezource
™ COM1
~ COM2 Baud: | J Delete Resource
" COM4 [ atabits: | J
7 Simulation 1 | Parity: ] J
" Sirmulation 2 | Timeout: | ms
)
LERAE Parameter: |-i|:|'| 72.21.6.225
Target:

The Advantech WinCE.NET targets that run KW will come with the resource
already configured as “Proconos’ and the |P address of 127.0.0.1. Additional resources
can be configured in the same manor as above. If thisis the desired setup then no further
Set up is necessary.

Connecting to the OPC server:

As mentioned above to connect to the server the client should connect to the name
PCOS.OPC.20. If theruntimeisnot running, or if there are no tags configured for
the OPC server by Multiprog, then no tags will be available when connecting to the
server.
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9. Advantech Studio

This example is done using Advantech Studio version 5.1. Advantech ECS will also
work with older versions but some of the techniques mentioned here will not be
available.

Create a Sample application.

The connection between A Studio and the ProConOS engine will be done with OPC
connectivity. AStudio provides an easy way to import one or more tags at once, as well as
being able to browse individual tags at alater time. It is assumed here that the end user
has already configured the OPC server and done atest connection from the devel opment
machine to the target machine.

a. From the file menu select “Import”. From here select OPC Server Database and click
next.

Import Database Wizard [E]

Source Type:

Inu:luSu:uFt Web Studio Database
Lot 0P Server Dakabase
o 5V Database

{8} oDBC Database

Description
Impart the ikems from a OPC Server database,

Mexk = ][ Cancel
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b. In the Identifier box select PCOS.OPC.20 and click next.

Import OPC Server, Database Wizard

Options

Setver

(%) Local

(¥} Do not import duplicate tags

) Replace duplicates with tags imported

) Remate:!

Identifier:

v

Branch:

]

[ ]use prefix: i

| [ ]use the item path For the tagname

[

< Back ” Mext = l[ Cancel ]

c. Now all of the tags have been read from the OPC server and are ready to be imported.

Tags that are not required can be unchecked and they will not be imported.

Import OPC Server, Database Wizard

Tag Mame S Twpe Description OpC i
CHYCLE COUNT 0 Inkeger Proconos, ChiC
PLC_3¥5_TICK ... 0 Integer Proconos PLC
PLC_TICES_PER... 0 Integer Proconos, PLC
PLCDEEG_RPSET 0O Boolean Proconos, PLCI
PLCDEBUG_FORCE 0 Boolean Proconos, PLCI
PLCDEBUG_PoOw,.. 0 Boolzan Proconos, PLCI
[l Pl mmnFE HAal T n Rrnlean Prarmmms PLCI !
i) | 2
Legend
[ Check, ] [ Uncheck, :
B Error
Skat
G W Tag wil be imparted
M Tag can be imported
< Back ” Finish ] [ Cancel
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d. Once the import is complete, an OPC Driver sheet will be created and all selected tags
will be mapped with matching tag names created in the “ Application Tags’ database. |If
more than one project is being imported a prefix can be added to the tag names.

D escription: Server ldentifier: Dizable:
lo=nerated by Import 4izard, (RS EEENE G BRE v |
Read Update Rate [ms]; Percent Deadband: _S_tatus::
Remaote Server Marme:
Tag Mame [tern '
1 CYCLE_COUNT Proconos CYCLE_COUNT Alwrays
2 PLC_SYS_TICK_CMNT Froconos PLC_SYS_TICK_CMNT Alnays
3 PLC_TICKE_PER_SEC Froconos PLC_TICKES_PER_SEC Always
4 FLCDEBUG_BPSET Froconos PLCDEBUG_BPSET Alnays
A FLCDEBUG_FORCE Froconos FLCDEBUG_FORCE Always
[ .F'I NFRLLE POWYERFL W Proennne PLCDIFRLDE POWWERFL OO & leanes: i

e. Now, create a screen, add atext item with the Textl/O property added to it and map
thistothe PLC_SYS TICK_CNT variable. Thiswill display the PLC tick counter.

|

T ag/Expression: 3 [
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f. Close the newly created Screen and save it as main.scr.
Go to Project/Settings Runtime Desktop, and set the startup screen as main

Project Settings

X

| Idertification | Elpticuns| Runtime Desktop IWEI:: | Preferences |

art i a

Resize Baorder

nzed

akatuz Line

Startup screen: | main

Active area indication

[ 1 Touchscreen Keypad
[ Shaw 2777 when quality iz not GOOD
[ ]Hide T askbar

- hable ToolT ips

Show Object Edae

Change Mouze Curzor

o T
kA S e raar - -
LD S CreEn JCalng

o

[ Q. ][ Cancel ]

g. To test this simple application from the development machine, the next step isto go to
Project/Status, Select OPC Client Runtime and click the start button.

Project Status

Execution Tazks | iR

X]

Task
a Background T ask
a Databasze Spy
{<d DDE Client Runtime
'i' DDE Server
ﬁ Drriver Runtime
Logwin
Ef ODBC Runtime

s (1T Client Buntime

B Studio Scada OPC Server
Y TCPAP Client Runtime
Y TCPAP Server
_E_Jviewer

Statuz

Startup
Automatic St
b anual
b arual
Autornatic
b arial
b anual Startup
Autarmatic
Automatic
Automatic

Autamnatic
Autamatic
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h. This should automatically start up the KW OPC server installed on the devel opment
machine that was tested and configured in the previous chapter. Now select the run Icon
from the tool bar to run the application locally.

[®]| CEView emulation -

File Security ‘Window Tools

12255744

A value should appear on the emulation screen and display the counting PLC system tick.

i. The next step isto run the application on the remote target. The CEView emulation
must be stopped first. Click the stop sign icon, located next to the “Run Application”
icon shown in the picture above.
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J. Now select Project/Execution environment to prepare to connect to the remote
machine. Change the Target Station to Network IP: and insert the | P address of the target.
Now click the connect button. Thiswill connect to the remote target. If it does not

connect, make sure that the | P address is correct and that the remote agent is running on
the target.

Execution Emvironment

Terget | Applcation | Impart | CE License |

Target Station Connect

Metwark IP: | 321 6 237 | Status:
s i |Eu:unneu:teu:| to CEYiew +5.0+5P4 |

[ Inztall system files... ] Orly newer files

Cloze

k. If it does not connect, make sure that the IP address is correct and that the remote agent
is running on the target.

Remote Agent. (¥3.2) E

Connection skakus:
IC::-nneu:teu:I ko remote client

Log:

Funkime was starked,
Closed Socket

Device conneckion wia
Setu Skart
Mebwork (TCPTP) [ s ] I = ]

Local IP: 172,21.6.237
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|. After successfully connecting to the target, select the application tab and click the Stop
button to stop the application that may be running. Next, click the “Send To Target”
button to send the application to the target and then click the run button.

Execution Emvironment

..Target.! Application [Impnrf Eg;I;E LiCE':['IEE_-:E

Application Path
Local: EE:HPngram Fileshddvantech StudioST re2\ProjectshWaPPLY |

Send To Target |1¥] Only newer files = Status:
![.ﬁ.pplicatiu:un was started. |
Send File...

Cloze

m. Now A Studio should be running and displaying the PLC Tick count on the target
system.

|Eile Security Iul:lls| = B

12860570

|88tart “.&d\rantech weh. .. ||@ Motepad “@ windows ”

For further help with AStudio, see the AStudio online documentation.
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10. Advantech Adam I/O
Adam-485 Serial driver
To usethe ADAM Seria Driver select “ Advantech Adam Input Function” Or

“ Advantech Adam Output Function” from the driver selection box depending on whether
or not inputs or outputs are being configured. Select the task to drive the I/O group.

Add I/0 Group

Mame: JMyInputG roLp F. |
Task: J fagt _vJ Cancel |
Logical addresses Descriptior.... |

Start address; B |2
Length: {5

End address: XB 3
Refresh Device
o+ by tazk {+ Diriver
" manual " Memary

Board /10 kModule:

Advantech ADAM Input Function Diriver Pararneter. . I
Advantech Madbuz TCP [nput Function
Idzer defined Input

Caomment;

NOTE: Thisisavery important, the sametask for both input and output I/O
groups must be used, AND, only one Input and one Output 1/0O group per Com Port
can be configured.

If this method is not followed, it is apossibility that a higher priority task will interrupt a
lower priority task and therefore interrupt communication and cause loss of data.
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Driver dialog

Once the configuration dialog box is open, simply select a Module, the function to
implement, the input Address, and click the Add button.
A complete function list matrix is provided below.

Since the order of the commandsisimportant, there is an insert button supplied.
Highlight the command to insert in front of and click the insert button to add a command.
The Add button will put the command at the bottom of the list.

Advantech ADAM 4000/5000 Series 1/0 Module Driver

[0 Furnction -

+ Input f&
CO Port Setting
COM: COm1 b
Baud Rate: 115200 :"
Data Bits: B e
Stop Bitz: 1 i ]
Parity: m

ADAM Module Setting

b odule: Function: Address:

a0t v fal ~| | | Add
Commands | Size Inzert I
B051DEDI:1EE.0

Delete

¢ >

[ Enable Checksurn

D ezcription. . i kA L

Cancel

M odule address

For Adam 4000 Modules the Address is <module address>.<I/O point>
For Adam 5000 Modules the Address is <module address>.<slot>.<I/O point>

Note: 1/0 Points AND slot numbersstart with zero.

Some examples would be:

Module | Function | Module Addr. | I/0 Point Command

4011 Dl 2 Only one input 4011&DI@?2

4050 DO:8 12 All 8 input points 4050& DO:8@12
4024 AO 22 Second output 4024& A0O@22.1
5017H | Al:8 30 First dot, al 8 inputs 5017H& Al:8@30.0
5024 AO 5 Last slot, second output 5024& AO@5.3.1
5000 WD 4 NONE 5000& WD @4
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Mapping 1/O to Variables

Once done configuring the modules it isimportant to understand the correlation between
the order of the configured modules and the mapping of the corresponding variables.

Each command will use a specified number of bytesin the global variablelist and it isup
to the user to map the variables properly. The number of bytesislisted in the
configuration dialog, and is also shown on the function support matrix below.

As the example shows below, the order of functions are directly correlated to the 1/O
address space. The example shows two input modules configured.

Variable In MWT Address | Variabletype | Function Number of Bytes
Analoglin0 IDO REAL 5018&Al:8@4.1 | 32
Anaoginl ID4 REAL

AnaogIn2 ID8 REAL

Anaogin3 ID12 REAL

Anaoglnd ID16 REAL

Analogln5 D20 REAL

Analogln6 D24 REAL

Anaogin7 D28 REAL

All8Digitallnputs IB32 BYTE 4052& DI:8@1 1
DigitallnputO 1X32.0 | BOOL

Digitallnputl 1X32.1 | BOOL

Digitallnput2 IX32.2 | BOOL

Digitallnput3 1X32.3 | BOOL

Digital Input4 X324 | BOOL

Digitall nput5 X325 | BOOL

Digitallnput6 IX32.6 | BOOL

Digitallnput7 1X32.7 | BOOL

The address of the ADAM module has no affect on the address of the variables. It isup to
the location of the command in the command list. This example also shows how variables
can be double mapped to the same /O space. In the example one can look at all digitals

in one variable or asindividual bool’s
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The following images show how this setup will look in Multiprog.

Advantech ADAM 4000/5000 Series 1/0 Module Driver

140 Function -

+ Input S

COM Port Setting

CO: m
Baud R ate: 115200 jv
Data Bits: ] g b

Stop Bits: 1 il ]
Farity: m

Ok

i

—ADAM Module Setting -

kodule: Function: Address:
l4n52  ~| |DIB ~| ] | [LAdd ]
Commands | Size Inzert I
A0 8%l Biead 1 32
4052501 8= 1 Delete
£ | G
[ Enable Checksum
Cancel D ezcriphion. . Wi Bk L

Notice that the total number of bytes has been returned to the length. The end addressis
calculated from the start address and the length. The user can change the start address to
whatever desired, this allows group mapping. For example this could have started at 100.

Properties E|
Marme: ok, |
Task: I fast

Logical addreszes

Start address:
Length:
End address: %B 32
“Refrash Device
o by task + Diriver
" manual " Memaony

Board 410 Module:

Advantech ADAM [nput Function
Advantech Modbuzs TCP Input Function
Uszer defined Input

Comment:

Diriver Parameter...
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Thisis how the variables for this setup appear in the global variable list.

» Name l Type | Usage lDesc:ription | Address | Init | Retain |PDD| OF‘Cl
TE ADAM Input modules
" | Analoging REAL VAR_GLOBAL (%00 O OO
:Anﬂluglm [REAL [VAR_GLOBAL | (2604 r mllli il
Znalogin2 |[REAL |vaR_GLOBAL | |20 r C I
" |analoginz [REAL VAR GLOBAL | [26D12 r C T
:Analuglnd [REAL [VAR_GLOBAL | (2016 r mlllinll
Znaloging |[REAL |vaR_GLOBAL | [2ciDz0 r C I
" | analoging [REAL |vaR_GLOBAL | [eciD24 r C I
" |analogin? [REAL [VAR_GLOBAL | [2:iD28 r mlllinll
:AIISDigﬂals [BvTE [VAR_GLOBAL | [2eiB32 r mllli il
Digitallnputd |BoOOL |vaR_GLOBAL | [2eiB32.0 r C I
" |Digttalinputt |BOOL VAR GLOBAL | [261B32.1 r C T
:nigrtaunputz [BOOL [VAR_GLOBAL | (261832 2 r mlllinll
Digitallnput3 |BoOOL |vaR_GLOBAL | [2eiB32.3 r C I
" |Digitalinputs |BOOL |vaR_GLOBAL | [e6iB32.4 r C I
| |Digtalinputs [BOOL [VAR_GLOBAL | (261832 5 r mlllinll
:nigrtaunpute [BOOL [VAR_GLOBAL | (%1832 6 r mllli il
Digitallnput? |BoOOL |vaR_GLOBAL | [eeiB32.7 r C I

Also, the variable names can just as easily be named “PressureValvel’
“Oil_Level Tank 5" etc. Variable names can be up to 31 charactersin length.

This example shows input variables being mapped to the global input address space. The
output address space is a separate address space and also starts at zero.
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Supported function list

ADAM-485 driver function list
Input Functions Output Functions

Number Of
Bytes 4112 (32|11 | 1 2 4 1 1 1 2 4 1 1 1

Module Al |Al:3|AI:8| DI |DI:8|DI:16 |CNT:R|DO |DO:2|D0O:8|D0O:16| AO |ICNT:CLR|CNT:ON|CNT:OFF
4011/4011D
4012
4013
4016
4017

X X X X X X

X X X X X

X X X X

4018

4018M
4019

X X X X

4021 X
4024
4050 X X

4051 X
4052 X

4053 X

4055 X X

4060 X

4080/4080D X X X X

5013 X

5017/5017H

5018 X

5024 X

5050 X X

5051,D, S X

5052

5055S X X

5056, D, S,
SO X

5060 X

5068 X

5080 X X X X
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Modbus/TCP driver

The Modbus/TCP driver can use Advantech Modbus/TCP I/0 but will also support third

party Modbus/TCP 1/0.

Add an I/O Group

To use the Modbus/TCP driver select, “ Advantech Modbus TCP Input Function” or
“ Advantech Modbus TCP Output Function” from the Board / 10O Module from the driver

selection box.
Properties |'5_<|
M arne: modbuz inpuks | 0k |
|hun|:||:| _ﬂ Cancel |
Logical addreszes Description. .. |
Start address: 1B [I]
Length: 10
End address: %8B 9
-Refresh- Device
o by tazk * Driver
" manual T Memowy

Board /[0 b odule:

—_—_—___““x Diriver Parameter...

Comment;
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Select the task that will control the 1/0 exchange. The task selected will determine the
frequency that the inputs and/or outputs are read and written. A task executes top down as

show below.
Task
Read Inputs
Execute Programs
Write Outputs
\4

NOTE: Thisisvery important, the sametask for both input and output I/O groups
must be used, AND, only have one I nput and one Output I/O group per
Modbus/TCP driver implementation can be configured.

If thismethod isnot followed, it isa possibility that a higher priority task will
interrupt alower priority task and therefore interrupt communication and cause
loss of data.
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Driver dialog

Advantech Modbus{TCP Driver Configuration

|nviocation [dentifier:

i 1/0 Function-
i |n|:||_,|t C [Dutoot
i~ Protocol
i AsCl * RTU
Walue Tope

* Signed { Unsigned

—

ok, |

i Modbuz/TCP Module Setting

Statiar: Header: Address: Size
1722162365021 ~| [BH] ~| |33 ] |2 Add

Station | Header ] Address | Size Insert
172 21 B.236:502:1 <0 1 32

172 21.6.236:502:1 450 49 1 Delete
172 21 6.233:5021 40 1 1

flilele

1722162365021 40 41 1 Fieplace

Description. .. Cancel

Station: The station value is the | PAddress;Port:Devicel D.

Example: 172.21.6.236:502:1

|PAddress: 172.21.6.236

Port: 502
DevicelD: 1

The Header isthe I/O Type:

Register: 4X:0
Cail : 0X:0

Address: Thisisthe starting address on the module.

Size: Thisisthe number of /0O POINTS.
For 6 coilsit will be a6.
For 6 registersit will be a6 aso.
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Mapping 1/O to Variables

Since the ProConOS Engine works only with BY TE size data, it isimportant to
understand the next concept in order to use the Modbus/TCP driver properly.

REGITSERS:

When configuring Register type 1/0, it is very straightforward. One Register value uses 2
BYTES.

11/Opoint =2BYTES.

COILS:

When configuring Coil type 1/0O (digital 1/O), It takes 8 I/O pointsto use 1 byte.
81/0 Points=1BYTE

Therefore, when a number of Coilslessthan 8 are used, it still takes one byte. The
remaining BITS will beignored. If the number of Coilsis greater than 8 then it will be
the number of coils/8. If there is aremainder then one additional byte will be used.

Examples:

16 Coils=2BYTES
17 Coils=3BYTES
23 Coils=3BYTES
24 Coils=3BYTES
25 Coils=4BYTES

The Driver Configuration Dialog will automatically return the proper amount of
BYTES. It isup to the end user to map the 1/0O properly. The example below shows
mixed Register and Coils, with the corresponding Mapped variables. The order of
appearance is directly related to how they will map to variablesin Multiprog.

Modbus/TCF Module Setting

Station: Header: Address: Size
1722182365021 | w0 «| [113 ~| |3 Add
Statiar | Header | Address | Size | Inzert
172.21.6.2365:502:1 40 1 a2

172 21.5.236:502-1 440 49 1 Delete
172.21.6.233:502:1 440 1 1

1722162365021 440 41 1 Replace
172.21.6.236:502:1 40 113 3

£ »

Page 37



ADVNTECH

This example above will return 11 BYTES, (32/8 cails, + 3 registers X 2 and one more
byte for the 3 coils at the end.

Logical addrezzes
Start address:

Length:

End address:

%lg |0

The configured 1/0 will start at address O with alength of 11 as mentioned above. Next is
an example of how to map the variables.

Variable Wor ksheet:

MHame Type Uzage Dezcription Address

=] Default

Adam_20510%lt0 UIMT VAR _GLOBAL  |First 16 Coils, 8 are double mapped below as BOCL el
Addam_5051DSat1 UIMT WAR_GLOBAL  |Coils 17 to 32 W2
Adam_50158_TC0 UIMT WAR_GLOBAL  |First Register Walue ol
ABD1T LIMT VAR _GLOBAL  |Second Regizter Walue YelE
AS017 UIMT WAR_GLOBAL  |Third Register Yalue oS
Digital_inputs USINT VAR _GLOBAL | This is & short integer to hold the last three digital values  |%IB10
Adam_5051DSlot0BiR0 BOOL WAR_GLOBAL  |First Coil Sohyi0.0
Adam_50510Slot0B- BOOL WAR_GLOBAL Second Coil Sahivd
Addam_5051D5lot0Bi}2 BOOL WAR_GLOBAL  |Third Coil bl 2
Addam_5051D5lot0Bik3 BOOL WAR_GLOBAL  |Fourth Coil ehi0 .3
Addam_5051DSlot0Bit4 BOOL WAR_GLOBAL  Fifth Coil bl 4
Adam_5051DSlot0Bi1S BOOL WAR_GLOBAL  |Sixth Coil Fohyil.5
Adam_5051DSlot0BiRE BOOL WAR_GLOBAL  |Severth Coil ol G
Adam_5051DSlot0Bit7 BOOL WAR_GLOBAL | Eighth Coil ohy0. 7

This example shows the inputs in order of the way they are configured. Since the Coils

appear first in the Driver Configuration Dialog, then they must also be mapped to the first
4 BYTES (0-3). They do not have to appear in order on the variable worksheet but the

address must be this way.
This example also shows the first bank of digital values double mapped as an
UNSIGNED INTEGER and as BOOL. Thisway the programmer can look at a bank of
digitals at once or individually.

For more information on variables see the Multiprog Help files.
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11. Other Items.
Proconos Retained data

Since Advantech ECS targets do not have battery backed-up RAM, the retained datais
retained on the persistent storage (compact flash card) in the same directory asthe
ProConOS engine.

To use this feature the end user must mark the tag names they want retained in the
Variable worksheets where they are declared as in the example below. Local and global
variables can be retained.

Mame | Type | |lzage [Descriptiun | Addrezs | Tl | Hetain|
= Default ; _ : i
Adam_4016_Addr1 REAL  |vAR_GLOBAL |&nalog Input |%ID0

Adams0S55_Add3 0 BYTE | WAR_GLOBAL @ Digtallnputs | 2%IB84
Adams0s1D_Add3 1 WWORD VAR _GLOBAL 16 Digital Inputs | 96045
Adams0s1D_Add3 2 WWORD VAR _GLOBAL 16 Digital Inputs | 967
Adams0SED_Add3 3 WWORD VAR _GLOBAL |16 Digital Cutputs | 3D
Setpointl DINT  vaR_GLOBAL | [
Setpoint2 INT |vaR_GLOBAL

Marking the tags is not enough to have the data retained. There is afunction that also
must be called that will force the retained file to be written. The developer must be
careful to not have excess callsto this function asit can shorten the life of the Compact
Flash card. The Function Call is*WRITE_RETAIN" and can only be called from a
program that is declared with a PLC Type of IPC_32 as shown in the example “ properties
dialog” of the“Main” program below. This Property can be declared at the time of
creating the program or later by right click and “settings’ on the Program name in the
Project tree.

‘Main' [§|

—

M ame ] Twpe  Plo/Proceszor l.-’-‘-.ttril:uutes] Seu:urit_l,l]

FPLC Type:
IPC 32

Froceszzor Type:

<independent: LJ

k. | Cancel Apply | Help |
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The function call will start the write when arising edge is detected on the input of the
function. Once the write is finished, it will not attempt another write until another rising
edge is detected. For more information on this function see the online help for function
blocks within Multiprog.

Adam-5000/485 communication watchdog implementation

1) The Communication watchdog uses a new firmware for the Adam-5000. Y ou
must load this firmwar e to the Adam-5000 unit befor e this function will be
supported. The command is supported as follows:

ADAM -5000/485 Command Set

Comma
nd Syntax

Command
Response
Syntax

Command Description

Com
mand
Example

Co
mmand
response
Example

$SAAXNNNn(cr)
nnnn; 0000 ~
9999

unit: 0.1sec

IAA(cr)

1.Set communication WDT
value form 0000 ~ 9999 (if
value is 0000 the
communication WDT function
will be disable)

2.Whan the Init pin connect to
ground or Adam-5000/485
addressis“0”, The WDT
function will be disable

$05X0030(cr)

105(cr)
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2) If thiscommand isimplemented in KW, It is written once to the unit upon startup
to implement the watchdog and to set the timeout. It is also written again upon
shutdown to disable the watchdog timer.

3) Add an output command to the I/O configuration as shown below:

Advantech ADAM 400075000 Series /0 Module Driver

[0 Funchion - ADAM Module Setting
e i b odule: Function: Address;
5000 v |wD ~l 3 = LA ]
COM Port Setting Commands | Size Inzert |

S05EDEDO:TRE3.3

COp: COr4 - S0008A D a3 % Delete
Baud R ate: 57600 =
Diata Bits: B o
Stop Bits: 1 b
Parity: m

< >
[ Enable Checksurn

] | Diezcription... Cancel

4) Since this command uses two bytes, implement a variable and set theinitial value
as your timeout value as shown below:

M ame | Type | Ilzage [ Drescription I Addresz | [t | Fetain |

=1 Default

Adam_4016_2ddr1 |[REAL  [WAR GLOBAL | Analog Input E r
LdamS0S5S_Add3 0 |BYTE  |WAR GLOBAL |5 Digital nputz | %iB4 r
Adams0510_Add3 1 WORD  |WAR GLOBAL |16 Digital Inputz | 3605 r
AoamS0510_Add3 2 WORD  |WAR GLOBAL |16 Digtal Inputs | 9607 r
AdamS0SED_Add3 3 WORD  |VAR GLOBAL |16 Digital Outputs | SE0A0 r
Adams000AT A dd3 UNT  |WAR GLOBAL | Commatchdog | %A |20 r
Setpoint! DINT  |WAR GLOBAL | [ ' v
Setpaint? IMT [vaR GLOBAL v

This picture shows the “CommWDAS5000 1" variable mapped, and with an initial
value of 20. The value 20 = 2 seconds and zero tenths of seconds
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