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Introduction 
 

My Masterthesis was developed at Automaint, the automation research and development 

centre of HAMK University. HAMK is a multidisciplinary university of applied sciences, 

with seven locations in the southern of Finland, and has around 7000 students. Automaint is 

situated in the Valkeakoski unit, and has approximately 20-35 employees. The main focus of 

the research centre is automation and maintenance. The research is mainly applied research 

and the contact to companies is close. Most of the personnel are working in projects through 

temporary employment. The personnel consist of people with university degree, polytechnic 

degree and students. 

 

This report describes the realization of two different web-based remote labs, the first based on 

WinCC, the second based on Macromedia Flash. The remote labs are web-based Graphical 

User Interfaces, and are showing a simulated brewery process. This simulated brewery 

process is part of an automation house.  

The automation house is developed at Automaint, and is used to teach students about 

automated processes. To improve the teaching, the University wants to have a web-based 

remote lab for the entire automation house. The first step to complete this project is to make a 

web-based remote lab of the brewery process.  

First a program had to be developed for the brewery process. This process is controlled by the 

Beckhoff CX1000, and the programming software is TwinCat.  

Next, a GUI was created with WinCC. The driver is the TwinCat OPC Server. With WinCC 

Web Navigator the web-based remote lab, based on WinCC, was created.  

The next part is the development of a web-based remote lab, based on Macromedia Flash. An 

ASP, programmed in Macromedia Dreamweaver, is establishing the connection between 

Flash and TwinCat.  

As final part the webcams are integrated into the web-based remote labs. 

 

The thesis is containing different chapters. The first chapter explains the features of the 

automation house. The second chapter handles about TwinCat, and the created program for 

the brewery process. 

In chapter three the development of the GUI in WinCC is showed, together with the creation 

of the web-based remote lab, based on WinCC. 

Chapter four is handling about Macromedia Flash and the programming of the ASP. 
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1 The automation house 
 

Automaint has developed an automation house for educational purposes.  Because the project 

is located in this house, and her surroundings, this chapter explains what the automation house 

is all about. 

 

 
 

Figure 1-1: Logo Automaint 

 

 

1.1 General 

 

The automation house is a miniature version of a real house and a factory. It contains five 

compartments:  Two living rooms, a factory hall, a compartment for equipment and one 

empty room. PLC boxes are attached to the side of the house. It is approximately 2m long, 

1,5m width and 1m high. The construction is made by inox plates, and the whole house is 

movable by wheels attached under it. The house is viewable by fiberglass windows. The 

factory hall contains a miniature, simulated brewery process, a conveyor system and an 

elevator. The whole house contains several building automation applications. In the 

equipment compartment are several devices to control the house, e.g. a compressor and a 

rooter. Everything in the house is controlled by one of the three PLC’s or the server PC.  

 

 

 
 

Figure 1-2: Automation House 
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1.2 Purpose 

 

The purpose of the automation house is basically to educate engineering students at HAMK. It 

is a nice way to introduce students to automated processes, and they can see what it can do. 

Combined with theoretical courses, students can start to work with real automated processes, 

which make there studies more effective and interesting.  

The house can also be used as an exhibition tool to show the house to other universities or 

companies.  

 

1.3 Building Automation 

 

The building automation includes several devices for controlling a house. It includes:  

• Cooling  

• Heating  

• Fans  

• Lightning  

• Alarm light  

• Alarm siren  

• Humidity  

• Motion  

• Smoke  

• Consumption 

 

All these components are controlled by the BK9000. With these devices students can learn 

how building automation works and what it can do. The web-based remote lab in this project 

is not showing the building automation part, so the report will not go further into this mather. 

 

       
 

       
 

Figure 1-3: Building Automation 
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1.4 Conveyor system 

 
The conveyor system, or mini-conveyor, is a miniature version of a real conveyor system. It is 

placed in the factory hall, and transports a pallet on a continuous path. The mini-conveyor 

includes: 

 

• Electrical motors  

• Pneumatic bistabile cylinders  

• Position detectors  

• Generator system  

• PWM module  

 
This process is controlled by the BC9000. With this mini-conveyor, students can learn how to 

program an automated process, and how it works. The web-based remote lab in this project is 

not showing the mini-conveyor, so the report will not go further into this matter. 

 
 
 
 

 
 

Figure 1-4 Mini Conveyor System 
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1.5 Brewery process 

 
The brewery process is a miniature version of a real brewery process. It contains three 5L 

tanks, and it is placed in the factory hall. The tanks are filled with water, with some chemicals 

added. With a total of 10L liquid, the process is pumping the liquid from one tank to another, 

and heating it up. The brewery process contains: 

 

• Three 5L tanks 

• Pumps 

• Valves 

• PT100 temperature sensors 

• Flow sensors 

• Liquid surface level detectors 

• Heating elements 

• Lightning 

 

The tanks are provided with level detectors, telling of the tank is full or empty.  

Tank 1 and 2 contains a heating element and a heating limit level detector, tank 3 is not 

containing them. Tanks can only be filled up by the previous tank i.e. tank 2 is filled up by 

tank 1, tank 3 is filled up by tank 2 and tank 1 is filled up by tank 3. To fill up a tank, the 

pump and the valve have to be set on.  

With this brewery process, students can learn how to program an automated process, and how 

it works.  

The web-based remote lab is showing this brewery process, with all his data. You can also 

control the brewery process true the internet, by the web-based remote lab. 

 

 
 

Figure 1-5: Simulated Brewery Process 
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1.6 Network 

 
The house is controlled by a various amount of devices, controls, etc. All these components 

are belonging to a certain level and are connected to each other. The different levels are: 

 

• Sensors and devices level 

• I/O level 

• Control level  

• GUI level 

 

The following pictures shows how the network is connected, with the different levels: 

 
 

Embedded PC CX1000

I/O level

Control level

Bus Terminal Controller 

BC9000

Bus Coupler

BK9000

Device and 

sensor level

GUI level

BK9000 I/O´SBC9000 I/O´SCX1000 I/O´S

Server PC

Brewery Building automationMini conveyor

Office1 Office2 Production Hall

Web 

GUI´s

Temperature

Liquid surface level
Flow rate

Overflow

Current
Voltage

Position Humidity Motion

Smoke Consumption

Pumps Valves
Lights HeatingCoolingMotorsCylinders

Fans
Alarm light

Alarm Siren

 
 

Figure 1-6: Network of the automation house 
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Figure 1-7: PLC's Automation house 

 
 
The whole house is controlled by three PLC’s and a server PC. All these control devices can 

exchange data with each other. This is provided by a network with Ethernet connections. The 

webcams are connected to a switch. This switch is connected to the router. On the router all 

the control devices are attached. This router also provides wireless lan. The following picture 

shows the PLC network of the automation house: 

 

Tsto1_Cam

Tsto2_Cam

Halli_Cam

Switch

192.168.7.10

192.168.7.11

192.168.7.12

Wlan box (172.16.17.1)

Wan

BC-9000

BK-9000

172.16.17.4

172.16.17.5

Cx-1000

172.16.17.3

Server PC

172.16.17.2

431 2192.168.7.1

Wan-Adress

NAT

 
Figure 1-8: PLC Network 
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1.7 Beckhoff CX1000 

 
The brewery process is controlled by the beckhoff CX1000 PLC. It is a motion and HMI 

controller, is based on Windows CE.NET or Windows XP embedded and runs Beckhoff's 

proven TwinCAT PLC and motion control software. The CX1000 runs the same code as a PC 

but is completely solid state with no mechanically moving parts. This means that the CX1000 

is highly vibration tolerant for use in robotics, machine control, process control, packaging 

machinery, injection molding, milling, stamping and bending applications.  

TwinCAT CE PLC embedded software turns the CX1000 into a powerful PLC with a runtime 

system that can handle up to four PLC tasks and run 1000 PLC commands in 52 µsec. All 

IEC 61131-3 languages are available. Programming is carried out using the same TwinCAT 

Tools that are used for large industrial PCs. An application programmer can develop and test 

sequential programs with TwinCAT entirely on a desktop PC, and then simply download it 

via the integrated Ethernet port on the CX1000. Or, the program can be saved onto a Compact 

Flash card and plugged into the CX1000.  

Designed as a powerful and versatile PLC-sized PC controller (100 x 57 x 91 mm), the 

CX1000 contains a Pentium MMX-compatible CPU clocked at 266 MHz. In addition to 

Ethernet and RS 232 interfaces, it has 16 Mbyte (expandable to 64 Mbyte) internal Flash 

memory for the OS and applications; 32 Mbyte RAM (expandable to 128 Mbyte); and a 

Compact Flash Type II slot for commercially available Compact Flash cards (4 Mbyte -

1Gbyte). 

Fieldbus interfaces can be added in the field, allowing the system to be expanded at any time, 

both for master and slave functionality. Supported fieldbusses include Ethernet, DeviceNet, 

Profibus, CAN-Open, Sercos, and Lightbus. 

The PC interfaces on the CX1000 reflect the modularity and flexibility of the total system, 

offering a 100 MBit Ethernet port and a RS232 port for access. A standard monitor, or a 

Beckhoff Control Panel with a DVI input, can be located up to 15 feet away (depending on 

resolution) and connected through the DVI interface. Familiar peripheral equipment can be 

connected to the USB port: mouse, keyboard, printer, scanner or another USB hub. 

In the project, the PLC program is downloaded into the CX1000 true an Ethernet connection, 

and the embedded industrial PC is not used. This PLC and the industrial PC do provide some 

more possibilities in the future. Students can also learn the different kinds of PLC’s, there 

features and what they can do. 

 

 

 

Figure 1-9: Beckhoff CX1000 
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2 TwinCat 
 

To make the brewery working, a program had to be developed for it. The brewery process is 

controlled by the Beckhoff CX1000, that runs on the Beckhoff programming software 

TwinCat. Beckhoff TwinCat system consists of run-time systems that execute control 

programs in real-time and the development environments for programming, diagnostics and 

configuration. Any Windows programs, for instance visualisation programs or Office 

programs, can access TwinCat data via Microsoft interfaces, or can execute commands. 

The TwinCat system has some subprograms, like TwinCat PLC Control and TwinCat System 

Manager. These two subprogrammes are used to program the brewery process. 

 

 
 

Figure 2-1: Logo TwinCat 

 

2.1 TwinCat PLC Control 

 

2.1.1  General 

 

TwinCAT PLC Control is a complete development environment for your PLC. The TwinCAT 

PLC is programmed in accordance with IEC 61131-3 independently of the manufacturer. 

Online connections with PLC run-time systems around the world can be implemented with 

TCP/IP. 

TwinCAT PLC offers all the languages in the IEC 61131-3 standard and has a powerful 

development environment for programs whose code size and data regions far exceed the 

capacities of conventional PLC systems. 

Changes to programs or data are supported by a very powerful link to the run-time systems, 

which can also operate over a network. All the usual facilities of a PLC are available. 

Practical properties are: 

• All defined programming languages: IL, FBD, SFC, ST and CFC 

• Certified in accordance with base level (IL/ST) 

• Structured programming with modular program management 

• Recompilation while PLC runs with maximum data retention (online change) 

• Convenient library management 

• Source code storage in target system 

• Criterion analysis 

• Conversion between languages 

• Incremental compilation 

• All commom data types, structures, arrays, including multi-dimensional arrays 

• Programming support: auto-format, auto-declare, cross reference, search/replace 

• Project compare 

• Program converting in different languages 

• Connection with source code management tools 
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2.1.2 Program development 

 

With TwinCat PLC Control, the PLC program for the simulation brewery process is 

developed. 

First TwinCat had to be installed on the computer. The 30-days trial version is used. After 30-

days TwinCat could be reinstalled, so it keeped working. 

The brewery process has level detectors on each tank. They show if the tank is full or empty. 

To fill a tank, the pump and the valve of the tank have to be initiated. Tank 1 and Tank 2 have 

a heatingelement, heating limit level detectors and temperature sensors. The heating may not 

go on if the liquid level is lower then the heatinglimit level. A pump can not be initiated 

without an open valve, and a valve can not be open, if the pump is not working. All these 

variables are showed in the resources tab in TwinCat PLC Control. 

 
The program is made in Sequential Function Charts (SFC). In the “init” block all devices are 

set to false, and every time the stop variable goes true, the program is been reset  to this block. 

When this happens, the stop variable will be made false again. If the start variable goes true, 

the program will go to run in automatic or in manual, depending on the toggle variable 

“auto_manual”.  

 

 
Figure 2-2: Init Block 
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The manual block contains variables to control the brewery manually. If the variables go high, 

the corresponding device will be initiated. If the stop variable goes true, the program jumps 

back to the init block. 

 

 
 

Figure 2-3: Manual Block 
 

 
 

The automatic cycle is programmed to let the brewery work as a real brewery should do. A 

real brewery process takes a lot of time, so this simulation does the process much faster.  

The followed process is as followed: 

 
� Step 1: Fill up Tank 2 and 3 
� Step 2: Fill up Tank 1 
� Step 3: Mashing: Heating Tank 1 up to temperature setpoint and fill up Tank 3  
� Step 4: Waiting time for Mashing (5 sec) 
� Step 5: Boiling hop: Fill up Tank 2, and heat it up to temperature setpoint 
� Step 6: Waiting time for Boiling hop (10 sec) 
� Step 7: Fill up Tank 1 
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Every time a step is finished, a variable will go true, and the program will proceed to the next 

block. After step 7 the program will jump back to step 1. If the stop variable gets true, at any 

time, the program will go back to the init block, and the process will stop. 

 

 
 

Figure 2-4: STC Program 

 

 

The timers in step 4 and step 6 are counting there time, but will not be resetted when the 

program proceeds to the next block. Therefore an entry-action is programmed in step 5 and 

step 7. This entry-action makes sure that the counters are resetted for the next cycle. 

When the tanks are going full, the surface of the liquid is moving up and down by the 

incoming liquid of the pump. When the surface reaches the upperlevel detector, the detector 

will be rattling because of the waves on the surface. To avoid this rattle, the pumps will pump 

further for two seconds, starting from the moment the upperlevel detector is initiated. For 

each upperlevel detector a timer is programmed, running in another POU. 

 

 
Figure 2-5: Timers upperlimits 
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2.2 TwinCat System Manager 

 

TwinCat System Manager is used to make the connection between TwinCat and the CX1000. 

It establish the connection, so you can read the variables out, write the variables in and 

download programs in the CX1000 PLC.  

 

2.2.1 General 

 

TwinCAT System Manager organizes the TwinCAT system. It is the configuration center for 

the system: Relationships are defined between the number of PLC systems, PLC system 

programs, configuration of axis control, and connected I/O channels. 

The System Manager does the following things: 

 

• Connect I/O devices to tasks in a variable-oriented manner 

• Connect tasks to tasks in a variable-oriented manner 

• Supports units at the bit level 

• Supports synchronous or asynchronous relationships 

• Exchange of consistent data areas and process images 

 

TwinCat System Manager supports all distributed fieldbuses simultaneously. The System 

Manager is the only tool needed to configure the following fieldbuses: 

 

• Beckhoff Lightbus 

• PROFIBUS DP (master and slave) 

• PROFIBUS MC (motion control) 

• Interbus 

• CANopen 

• DeviceNet 

• Ethernet 

• PC printer port (8 inputs and 8 outputs on a TTL basis) 

• USB 

• Serial bus coupler BK8100 on COMx 

• Memory interface (DP RAM) for PC cards 

• SMB (System Management Bus) 

 

 
 

Figure 2-6: Logo's fieldbuses 
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2.2.2 Establishing the Connection 

 

To download the PLC program into the CX1000, the connection between the PC and the PLC 

have to be established. This is been established by an Ethernet connection.  

If the Ethernet connection is been established, the system has to be configurated. This 

happens by choosing the target. By pressing the “choose target” button, under “System 

configuration”, the following screen appears:  

 

 

 

 

 

                                                        

Figure 2-7: System Configuration 

By pressing the “search (Ethernet)” button, the “Add Route Dialog” pops up. Here you search 

for connected PLC’s, attached by the Ethernet connection. If the PLC is founded, a route have 

to be added. After this the connection to the PLC is established. 

 

Figure 2-8: Add Route Dialog 
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When the connection is established, the let TwinCat generate the mappings, check the 

configuration and activate the configuration by pressing the three buttons showed in the 

following picture: 

 

 

 

 

Figure 2-9: Generate, check and activate configuration 

After this System Manager will be in run, which is showed in the green lighted, right lower 

corner. Now run-time system can be chosen in TwinCat PLC Control. After logging in, the 

program can be set in run. The brewery is now working.  

 

Figure 2-10: Choose Run-Time System 

 

2.3 TwinCat OPC Server 

 

Further in the project, TwinCat has to be connected with WinCC. Because TwinCat is a 

product of Beckhoff, and WinCC is a product of Siemens, the connection between these two 

programs has to be established by an OPC Server. Because TwinCat is providing the data, 

TwinCat is the server, using TwinCat OPC Server. 

  

2.3.1 Features of an OPC 

 

OPC stands for "OLE for Process Control" and describes an initiative for standardisation of 

data exchange in automation. 

Beckhoff is a member of the OPC Foundation. 

Formerly, applications such as operating and monitoring software were forced to use the 

differing access procedures of each controller manufacturer. 

OPC is the specification of a universal software interface that is totally independent of the 

Generate Mappings  Check Configuration  Activate Configuration 
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manufacturer. This opens up the possibility of gaining access in a unified manner to process 

data from any manufacturer. 

An OPC server is a software component that offers a specified OPC interface to other 

applications. 

The TwinCAT OPC Server supports the following specifications: DataAccess (DA), 

Alarm&Event (AE) and XML-DA. 

DataAccess (DA) is based on the established Microsoft COM technology and provides data 

for the client. The OPC XML-DA specification enables data exchange through XML via 

HTTP. The TwinCAT OPC Server XML-DA is implemented as plug-in for the Microsoft IIS 

(Internet Information Server) and provides TwinCAT variables for web-based visualisations 

or implementation under C++, .NET, or JavaScript. Data can be transmitted HTTP-compliant 

through firewalls. 

 

 

2.3.2 Programming the OPC 

 

TwinCat OPC Configurator is a program in TwinCat that is used to program the TwinCat 

OPC Server. You have to install it besides the normal installation of TwinCat. When you open 

the OPC Configurator, you have to add a new configuration, which contains the configuration 

of the CX1000 PLC.  In this configuration, you name the device, set the ADs Port and the 

AdsNetId. The Ads Port is 801, and the ADsNetId is 5.0.50.190.1.1. When this is filled in 

correctly, the OPC is programmed, and ready to be activated. After the activation, the OPC is 

ready to use. Later in WinCC, the OPC is used as the driver. Because the TwinCat OPC 

Server contains all the global variables in TwinCat PLC Control, the tags will be generated 

and adressed automatically in WinCC. 

 

 

 
 

Figure 2-11: TwinCat OPC Configurator 
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3 WinCC 
 

To create a web-based remote lab, there have to be made a graphical user interface of the 

brewery process. The University would like to have a WinCC GUI, and a web-based remote 

lab based on it. This chapter describes what WinCC is, how the GUI is developed and how the 

web-based remote lab is created. 

 

3.1 General 

 

WinCC is a product of Siemens, and stands for Windows Control Centre. It’s the first 

SCADA/HMI software that visualization and controlling software completely integrates with 

the production process. You can easily create new or integrate already made applications. 

WinCC combines the modern Windows NT structure with strong graphical software. It has 

everything to visualize and control a complete production process. With WinCC Web 

Navigator, a web-based GUI can easily be created. 

 

 
 

Figure 3-1: Logo WinCC 

 

WinCC exists out of different parts. The parts are given in a tree structure. The parts are: 

 

• Computer: Enter some general properties for the project, e.g. languages, time, 

graphical runtime properties, etc. Important here is to fill in the right computer name! 

With this name WinCC can find the right IP-address, to successfully establish the 

connections. 

 

• Tag Management:  With this tool you connect WinCC to the PLC. You choose a 

driver, depending on the type of the PLC. Once the driver is selected, you can add it, 

and create the tags. Tags are just the same as the variables in the PLC, but in WinCC 

they are not called variables, but tags. There are internal and process tags. Internal 

tags are used just in WinCC, and have no connection with any variable in the PLC. 

Process tags are connected to variables in the PLC, and will have the same value as 

those variables. You have to buy a license for the amount of process tags you use. 
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• Structure tag: You use a structure tag if you have to connect a lot of variables in the 

PLC. One condition is required: The variables have to be created by a fixed pattern, 

e.g. You got 10 pumps, with each 10 variables. So in total you have 100 tags. If the 

variables of the pumps are created in a fixed pattern, you can make a structure tag for 

these pumps. Now you have to connect only 10 structure tags, instead of 100 process 

tags. This saves a lot of time, and reduces the chance for making mistakes.  

 

• Graphical Designer: In this tool you develop the layout of the HMI. With the library 

you can insert graphical drawings, e.g. pumps, valves, tanks, etc. In the object palette 

you find all kind of figures and tools that you need, e.g. I/O fields, text lists, trend 

templates, etc. With the properties of a figure, you can configurate almost everything 

you want, e.g. size, color, display, etc. Important here is to make your figures 

dynamic by connecting them to tags, e.g. Connect an I/O field to the tag that contains 

the temperature of a tank. The I/O field will show the temperature of the tank. 

 

• Alarm Logging: This tool you use to create an alarm in particularly  

circumstances. You can generate the alarm, show it and archive it with this tool. 

 

• Tag Logging: With Tag Logging you can show variables of the PLC as curves or in 

tables. You can archive the variables and report them. To archive the values of the 

variables, the values are stored on the hard disc in a buffer, or in a full archive.  

 

•  Report Designer: This is the tool that you use to create and deliver reports. To 

create a report, you have to select what you want to report, and where you want to 

send your report to. With layouts you determine the layout of the report, with print 

jobs you configure and select the print assignment. 

 

• Global Script: Global Script is a general term for C-actions and VB-scripts. 

With these two program languages you can develop large actions for the WinCC 

project. The global script actions are running on the background, and are not directly 

linked with object in Graphical Designer. They are global scripts, running over the 

entire project, and triggered by a process value, action, timer, etc. 

 

• Text Library: Use the "Text Library" editor to edit texts which are used by the various 

modules in the runtime system. Use the "Parameter" tab of the "Computer Properties" 

dialog in the Control Center to specify in which language texts are to be output in the 

runtime system. In the Text Library, you can define the foreign-language output texts 

for many configured texts.  

 

• User Administrator: User Administrator editor is used to assign and monitor user 

access authorization to the individual editors of the configuration and runtime 

systems. To this end, access authorization to WinCC functions is granted when 

configuring the users and is assigned to the each user individually.  

 

• Cross References: With the WinCC component "Cross Reference", it is possible to 

find all places of use of certain objects, e.g. tags, screens. Directly display the place of 

use of an object to edit or delete it ("Go to Place of Use" function). Change the name 

of one or multiple tags via the "Linking" function without creating configuration 

inconsistencies.  
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Figure 3-2: WinCC Editors 

 

 

3.2 Development 

 

To develop the WinCC application, you first have to select a driver. Once that is done, the 

tags can be imported. Then the layout can be developed, and you can put your project in 

runtime. 

  

3.2.1 Add the driver 

 

You add the driver for the brewery process under tag management. You choose “New driver 

connection” and select the OPC driver. This is necessary because the connection has to be 

established with the beckhoff CX1000. After that you select “Add new driver”,  and choose 

“Beckhoff_TwinCatOpcServerDA”.  

 

 
Figure 3-3: OPC Item Manager 
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3.2.2 Create tags 

 

The TwinCat OPC driver contains already all the variables of the brewery process. These 

variables are automatically inserted and changed to tags in WinCC. So you don’t have to 

create all the tags manually, but they are created automatically by the OPC driver.  

 

 
 

Figure 3-4: Creating Tags 

 

 

A handy tool with the tags in WinCC is the scaling option. With the properties of a tag you 

can scale the value. The temperatures of tank 1 and tank 2 are scaled with this option.  

The signed 16-bit value of the temperature tag from tank 1, send by the OPC, is e.g. 235, 

which means that the temperature in tank 1 is 23,5°. The scaling option devides the 235 to 10. 

The result is 23°. You lose the number after the comma, but because the value don’t have to 

be so precise, the number after the comma can be omitted.   

 

 
 

Figure 3-5: Scaling Tags 
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3.2.3 Development layout 

 

The layout of the HMI of the brewery process is developed in the Graphical Designer. In 

Graphical Designer you can draw figures, I/O fields, text fields, push buttons, etc out of the 

Object Pallette. In the library you find pictures of tanks, pumps, valves, and much more. If 

you draw an object, you can change it’s size, color, display, etc. in the properties. 

The project consists of different screens: 

 

• Main Screen: The main screen consists of navigation buttons on the top, where you 

can toggle to the different screens. All the screens are popping up in a “picture 

window”. This picture window contains almost the whole main screen.   

 

 
 

Figure 3-6: Main Screen layout 

 

 

• Start screen: This screen consists of buttons, where you can toggle to the different 

parts of the project. This is the screen that pops up when you start the project. 

 

 
 

Figure 3-7: Start screen layout 
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• Future screen: This is just a screen with one text field, saying ‘soon available’. This 

screen pops up when you go to a part of the project where the visualization still has to 

be made, e.g. the conveyor system. 

 

 
 

Figure 3-8: Future screen layout 

 

 

• Brewery process screen: This is the main screen of the brewery process. It shows 

three tanks, with the pump and the valve for each tank. If the pumps or valves are on, 

they will be colored blue. On all tanks there are dots, representing the liquid level. If 

the surface of the liquid is reaching a level detector, the corresponding dot will color 

green. On tank 1 and tank 2, the heating element is placed. If the heating element is 

on, the thick line is colored red. The text fields above them are showing the 

temperature of tank 1 and tank 2. Under the tanks is a text field, showing the status of 

the process. The tanks, pumps, valves, pipes, heating elements and the “splashing 

liquid” figure are inserted from the library. On the right side some control buttons are 

placed. With the start-stop button you can start and stop the process. Beneath it is the 

auto/manual button. When the process is stopped, you can toggle with this button 

between automatic mode or manual mode. When manual mode is started, the manual 

screen will pop-up, by a picture window. The “select program” button is showing, by a 

picture window”, the select program screen. The “trending” and “alarm” buttons are 

placed to show the trending and alarm screen. These screens will be made in the 

future.   

 

 
Figure 3-9: Brewery screen layout 
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• Manual screen: This screen is showed in the brewery process screen, when the 

process is started in manual mode. The screen pops up by a picture window. It shows 

buttons to switch the pumps and valves on or off. When a pump is on, the 

corresponding ‘on’ button is colored green. When the pump is off, the corresponding 

‘off’ button is colored red.  

 

 

 
 

Figure 3-10: Manual screen layout 

 

 

• Select program screen: In this screen, that pops up in the brewery process screen, 

you can do some settings for the process. You can chose between different programs, 

by a text list. When clicking on this field, a list of programs will roll out. In this 

project there is only one program, but the text list is already made for future programs. 

Also you can enter the temperature setpoints for tank 1 and tank 2. Also you can set 

the mashing time and the hopping time. 

 

 

 
 

Figure 3-11: Select  program screen 

.  
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3.2.4 Making layouts dynamic 

 

When the process is running, e.g. pumps and valves are turning on and off, we have to see this 

on the screen. When the pump is on, it had to color blue, when it is off, it has to color grey. 

When you push a button, the screens have to change. Also the temperatures have to be 

showed, etc. To do all this, you have to make your figures dynamic. You do this by attaching 

tags to them.  

 

• Main screen: This screen is actually showed all the time. It consists almost entirely 

out of a picture window. In the properties of this picture window, the “picture name” 

option is made dynamically, by an dynamic dialog. In this dynamic dialog, an internal 

tag, called “picture”, defines which picture is showed.  

For example: if you push the navigation button “brewery”, the value “3” is put into tag 

“picture”. In the dynamic dialog of the picture window, this value “3” of the tag 

“picture” refers to the screen “Brewery process”. The picture window will now show 

the “brewery process” screen. The buttons in the upper screen are made dynamic by a 

direct connection. You select here the tag ‘picture’ and put a constant value into him. 

This constant can be 0,1,2,3,4, etc. Every number refers to a screen. By this method 

there is always only one screen opened. This prevents that all the screens of the project 

are opened at the same time, which results in a project that is running faster. 

 

             
Figure 3-12: Dynamic dialog main screen 

 

 

• Brewery process screen: In this screen a lot of objects are made dynamically. First 

all the objects that have to change colors (pumps, valves, pipes, heating elements) are 

made dynamically with a dynamic dialog behind the option ‘background color’ in the 

properties of the object. E.g. the pumps are turning blue when the corresponding tag 

has the value 1. The pumps turn grey when the corresponding tag has the value 0. This 

is a dynamic dialag of the type Boolean.   

 

                
 

Figure 3-13: Dynamic dialog color pumps 
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The temperatures are showed in an I/O field. A corresponding tag is linked on the 

output value of the I/O field. The letter C is attached with a text field. 

 

 
 

Figure 3-14: Tag connection temperatures 

 

 

The status of the process is showed in a text field beneath the tanks. These are actually 

nine text fields, each with a text of one possible status of the process.  If the process is 

in some status, the corresponding tag will be true. This tag is linked to the 

corresponding text field, attached on the ‘display’ option in the properties of the text 

field. Because there can only be one status on during the process, only one text field is 

displayed, and you will see the status where the process is in.  

 

 
 

Figure 3-15: Display static text 

 

 

The start/stop button is showing ‘start’ when the process is in stop and is showing 

‘stop’ when the process is running. These are actually two buttons. One is showing 

‘start’, and one is showing ‘stop’. They are placed on each other. When the tag ‘stop’ 

(attached to the variable ‘stop’ in TwinCat) is true, the ‘start’ button will be displayed, 

and the ‘stop’ button will not be displayed. If the tag ‘stop’ is false, it’s the other way 

around. This is programmed by a dynamic dialog behind the option display of the 

buttons. When you release the left mouse button on the ‘start’ button, the constant 1 

will be placed in the tag ‘brewery_start’. When you release the left mouse button on 

the ‘stop’ button, the constant 1 will be placed in the tag ‘stop’. This is created with a 

direct connection. If the brewery goes into run, the stop variable is made false in 

TwinCat. Other options to create a start/stop button are getting it from the library, or 

program it in a C-action or a VB-script. 
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Figure 3-16: Dynamic dialog start/stop button 

 

 

 

 

     
 

Figure 3-17: Direct connection start/stop button 

 

 

 

The toggle buttons ‘auto’ and ‘manual’ are used to toggle between automatic mode 

and manual mode. When the process is running in automatic mode, the corresponding 

tag is true, and with a dynamic dialog behind the background color of the ‘auto’ 

button, this button is colored green. When the tag is false, the button is colored grey. 

This is the same for the ‘manual’ button. If the process is running, the buttons will be 

disabled, so they can not be changed. This is programmed with a dynamic dialog 

behind the ‘disable’ option of the buttons.  

 

 

 

           
 

Figure 3-18: Dynamic dialog auto/manual button 
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• Manual screen: The manual screen pops up after starting the process in manual. 

The manual screen is showed in the brewery process screen, by a picture window. 

When the status ‘started manually’ is on, the corresponding tag is true, and will 

display the picture window, showing the manual screen.  

The manual screen contains buttons to turn the pumps and the valves on or off. The 

‘on’ button sends the  constant 1 to the corresponding tag, and the ‘off’ button sends 

the constant 0 to the corresponding tag. The constants are send by a direct connection. 

When the corresponding tag is true, the device is working, and the ‘on’ button will 

color green. This is made by a dynamic dialog behind the background color option of 

the ‘on’ button.    

 

     
 

Figure 3-19: Direct connection manual button 

 

 

• Select program screen: The program screen contains some settings for the 

program. With the text list you can chose which program you want to run. The 

corresponding tag will get a value, depending on the chosen program.  

The temperature setpoints for the tanks and the timers can be set by I/O fields. These 

I/O fields are working as input and as output. These I/O fields are linked to the 

corresponding tags. 

 

 
 

Figure 3-20: Text list properties 
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3.2.5 Runtime 

 

You put the project in runtime by clicking the “play” button in the menu bar. Depending on 

the setting in the properties of the ‘computer’ tool, the first screen will pop up. Important is 

that the computer name is filled in right. In the project the computer name is A144-PO9-H. In 

the picture you can see the brewery process working on the screen. In the appendix are more 

screenshots of the program. 

 

 

Figure 3-21: Brewery in runtime 

 

 

 

3.3 Web Navigator 

 
WinCC Web Navigator is the tool of WinCC to create a web-based application of an already 

developed interface. WinCC Web Navigator is not standard in the WinCC package, and has to 

be installed separately.   
 

3.3.1 General 

 

The enormous growth of the Internet in recent years has had and is having a large impact on 

industrial development. One of the key factors responsible for the Internet boom was the 

development of the World Wide Web (WWW) Internet service. 

Browser applications with graphical user interfaces make accessing and navigating the Web 

easy: clicking a mouse button is all that is needed to cross geographical borders. 
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The "WinCC Web Navigator" option package to the WinCC basic system (V5.0 SP2 or 

higher) enables you to develop a solution for controlling and monitoring processes via the 

Intranet/Internet. With this option package and the standard tools of WinCC, a new way of 

distributing the HMI functions of your plant - that employ the Intranet/Internet - can be 

implemented quickly and easily. The WinCC Web Navigator supports all current Internet 

security measures and provides Wizards to help you with the configuration. 

The communication mechanisms used by the WinCC Web Navigator utilize a powerful and 

optimized event-driven transmission of data, which delivers the best performance via the 

Intranet/Internet. 

The WinCC Web Navigator package consists of special WinCC Web Navigator Server 

components that are installed on the server computer, and of WinCC Web Navigator Client 

components that are installed on the Intranet/Internet computer. 

 

Figure 3-22: Overview WinCC Web Navigator 

 

As a so-called "thin client", the WinCC Web Client can control and monitor a running 

WinCC project from an opened Internet Browser, without the need of having to install the 

complete WinCC basic system on the client computer. 

The WinCC Web Navigator thus cost-effectively expands the networking of client-server 

systems to the Intranet/Internet. The project and the associated WinCC application are located 

on a server computer. Thus, there is a clear separation between the visualization component 

on the client computer and the running WinCC project on the server computer. This makes it 

easy to set up Operator Stations for maintenance or diagnostic purposes. 

The WinCC Web Navigator Client software runs under Windows 98, Windows ME, 

Windows 2000 and Windows NT 4.0 or higher. The visualization takes place in any Internet 

Browser that support the ActiveX technology by Microsoft such as the Internet Explorer 5.01 

or higher. 

The WinCC Web Navigator Client software can be installed in various ways: as usual via the 

CD-ROM or as a self-extracting file via the Intranet/Internet. In other words, when accessing 

the WinCC Web Navigator Server, it will be checked whether the client software has been 

installed. If the client software is missing, the user will be asked to download the file to his 

computer and to perform the installation. This scenario provides the WinCC Web Navigator 

user with a high degree of flexibility and mobility. 

Another interesting and valuable aspect is the user-specific assignment of start pictures and 

languages. This assignment makes it possible to give different users immediate access to 

different areas of a project. 
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The pictures displayed on the WinCC Web Navigator Client can be controlled just like in a 

normal WinCC system. In this way, the project running on the server computer can be 

influenced from any point on earth. 

Security is an essential aspect when controlling and monitoring via the Internet. Thus, the 

WinCC Web Navigator supports all currently known security standards (used in the banking 

and insurance industry) ranging from user-specific logins and passwords, firewalls, secure ID 

cards with PINs to RAS (Remote Access Service) and the SSL technology. 

For the communication to its clients, the WinCC Web Navigator Server requires the 

Microsoft Internet Information Server or the Personal Web Server that is integrated into 

Windows 2000 or has to be installed from the supplied CD-ROM for Windows NT.  

WinCC Web Navigator is using three wizards to create a web-based application of a WinCC 

project. The wizards are setting up the server, converting the pictures and ensuring security 

for the web-based application. The wizards are called Web Configurator, Web Administrator 

and View Publisher.   

 

 

 

 

Figure 3-23: Wizards WinCC Web Navigator 
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3.3.2 Web Configurator 

 

For setting up the WinCC Web Navigator Server, the WinCC Web Configurator is provided, 

which makes the configuration easy and convenient for the user. 

The Wizard is ideal for users without Internet server knowledge - after only a few inputs, the 

Web Server is correctly configured. 

 

 
 

Figure 3-24: WinCC Web Configurator 

 

3.3.3 Web Administrator 

 

With WinCC Web Admistrator you can define the start picture, that pops up after calling the 

web-page in the browser. The security settings are also done here. You can create a username 

and a password for the project. If the application is requested in the browser, you first have to 

fill in the right username and password to enter the application. 

 

 
 

Figure 3-25: WinCC Web Administrator 
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3.3.4 View Publisher 

 

In order for a WinCC project to run on the WinCC Web Navigator, its WinCC pictures have 

to be adapted and converted. As before, the WinCC pictures are created and edited with the 

WinCC Graphics Designer. The Web View Publisher automatically makes the necessary 

changes to the project data (conversion of WinCC pictures, scripts) so that they can run on the 

WinCC Web Navigator Client. In order to achieve the best possible performance, the Wizard 

limits itself to information that is necessary for the Web. 

 

 

Figure 3-26: WinCC View Publisher 

 

 

3.3.5 Result 

 

The result of these wizards of WinCC Web Navigator is a web-based application, based on 

WinCC, that you can see in a browser. Becease the automation house is not yet connected to 

the internet, we call the page true a local connection. This is actually the same than calling it 

via the internet.  

When you enter the page in Internet Exployer, a username and password is asked. If you fill 

them in correctly, you enter the WinCC application, provided by the WinCC Server. This 

application works just the same as the one working on the server computer. You can monitor 

and control the brewery process from this browser.  

Basically you can monitor and control the brewery process from all over the world.  

 

www.infoPLC.net



____________________________________________________________Masterthesis 2007 

________________________________________________________________________ 

KHLim dept. IWT                                                                                                              37                                             

 

 

Figure 3-27: Web-based remote lab, based on WinCC 
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4 Macromedia Flash MX 
 

 

Macromedia Flash MX movies are graphics, text, animation, and applications for Web sites. 

They consist primarily of vector graphics, but they can also contain imported video, bitmap 

graphics, and sounds. Flash movies can incorporate interactivity to permit input from viewers, 

and you can create nonlinear movies that can interact with other Web applications. Web 

designers use Flash to create navigation controls, animated logos, long-form animations with 

synchronized sound, and even complete, sensory-rich Web sites. Flash movies use compact 

vector graphics, so they download rapidly and scale to the viewer's screen size.  

 

You've probably watched and interacted with Flash movies on many Web sites. Millions of 

Web users have received the Flash Player with their computers, browsers, or system software; 

others have downloaded it from the Macromedia Web site. The Flash Player resides on the 

local computer, where it plays back movies in browsers or as stand-alone applications. 

Viewing a Flash movie on the Flash Player is similar to viewing a DVD on a DVD player—

the Flash Player is the device used to display the movies you create in the Flash authoring 

application.  

 

Flash documents, which have the .fla filename extension, contain all the information required 

to develop, design, and test interactive content. Flash documents are not the movies the Flash 

Player displays. Instead, you publish your FLA documents as Flash movies, which have the 

.swf filename extension and contain only the information needed to display the movie.  

 

 

 
 

Figure 4-1: Logo Macromedia Flash MX 
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4.1 Active Server Page (ASP) 

 

Active Server Pages (ASP) provide a facility for the creation of HTML pages on the HTTP 

server dynamically, i.e. in response to events. This is achieved by embedding script segments 

in the HTML code. The scripts are then executed by the web server.  
When a web server receives a request for a regular web page, the server sends the page to the 

requesting browser without further ado. The web server reacts differently when it receives a 

request for a dynamic page: it passes the page to a special software extension responsible for 

finishing the page. This special software is called an application server.  

The application server search the code on the page, finishes the page according to the 

instructions in the code, then removes the code from the page. The result is a static page that 

the application server passes back to the web server, which then sends the page to the 

requesting browser. All the browser gets when the page arrives is pure HTML. Here’s a view 

of the process:  

 

Figure 4-2: Overview ASP 

 

TcScript.dll is used for access to TwinCAT. The following example uses either the Internet 

Information Server (IIS) or the Personal Web Server (PWS) from Microsoft. 

The generation of an instance of TcScript.dll can most easily be carried out in global.asa. The 

instance that has been generated is valid for all pages within the web application. In the 

project the global.asa file is used. In the Call TcPLC.ConnectTo instruction you have to fill in 

the ADsNetID and the port of the PLC. The ADsNetID is 5.0.50.190.1.1 and the port is 801.  
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GLOBAL.asa: 
 
<OBJECT RUNAT="Server" SCOPE="Application" ID="TcPLC" PROGID="TcScript.TcScriptSync"> 
</OBJECT> 
<SCRIPT LANGUAGE="VBScript" RUNAT="Server"> 
 
Sub Application_OnStart() 
  Call TcPLC.ConnectTo("5.0.50.190.1.1", 801) 
End Sub 
 
</SCRIPT> 

 

 

Parameters can be appended to the URL of an ASP page. These parameters are separated 

from the URL by a '?', and take the form VarName=VarWert. At the beginning of an ASP 

page a check is made for whether the parameter set has been passed, and whether the value 

can be converted into a number. In that case, the parameter is copied to the VBScript variable 

intSet, and then passed to the global PLC variable .PLCVarInt. The PLC variable is read at 

the end of the script, and written into the VBScript variable intActual. The PLC variable is 

also read out if no parameters were passed to the ASP page. 

Within the HTML region, the response object (which makes the ASP available) inserts the 

value of the VBScript variable intActual into the HTML code, and the code is then passed to 

the client. In other words, every time the ASP page is called (with or without parameters) the 

current value of the PLC variable is displayed in the Explorer. 

Forms are used within HTML in order to accept input from the user. These entries are passed 

as parameters to a particular page. 

Pure HTML is sent back to the client (Internet Explorer). It is also possible for the pages to be 

called by computers on which TwinCAT is not installed (e.g. a handheld PC, or even by smart 

phones). 

 

4.2 Macromedia Dreamweaver 

 

Macromedia Dreamweaver is used to program the asp. file in the project. Macromedia 

Dreamweaver, or simply Dreamweaver, is a web development tool, originally created by 

Macromedia. Initial versions of the application served as simple WYSIWYG HTML editors. 

More recent versions have incorporated notable support for many other web technologies 

such as CSS, JavaScript, and various server-side scripting frameworks. The software is 

available for both the Mac and Windows platforms, but can also be run on Unix-like 

platforms through the use of emulation software such as Wine. Dreamweaver is currently 

owned by Adobe Systems who acquired Macromedia in 2005.  

Dreamweaver allows users to preview websites in many browsers, provided that they are 

installed on their computer. It also has some site management tools, such as the ability to find 

and replace lines of text or code by whatever parameters specified across the entire site, and a 

templatization feature for creating multiple pages with similar structures. The behaviors panel 

also enables use of basic JavaScript without any coding knowledge. 

With the advent of version MX, Macromedia incorporated dynamic content creation tools into 

Dreamweaver. In the spirit of HTML WYSIWYG tools, it allows users to connect to 

databases (such as MySQL and Microsoft Access) to filter and display content using scripting 

technologies such as Active Server Pages (ASP), ASP.NET, ColdFusion, JavaServer Pages 

(JSP), PHP, and more without any previous programming experience. Dreamweaver 8.0 also 

included support for WYSIWYG XSLT editing. 
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Figure 4-3: Logo Dreamweaver 

 

 

 

4.2.1 Programming Reading ASP file 

 

Macromedia Dreamweaver is used to program the ASP, needed to create a dynamic Flash 

application. There is one asp-file developed, which reads the values of the PLC variables, and 

put them in a HTML-file. All the variables have to be declared, and there is a command for 

every variable readed from the PLC, and a command for sending it to a HTML-file. Every 

time the ASP-file is called, the PLC variables are updated, and put again in the HTML-file.  

 

The first part is the declaration of the variables you are going to use. The command that is 

doing this e.g. for the Tank_1_Lowerlimit is : 

 

Dim Tank_1_Lowerlimit 

 

This is done for all the variables. 

 

 Because the program has to know which variable it has to take out the list of the global 

variables, you have to declare the name of the variable. Therefore you put the name of the 

variable in a dreamweaver variable with this command: 

 

TheNameoftheVariable1 = ".Tank_1_Lowerlimit" 

 

This is done for all the variables. 

 

Now you going to put the value of the variable into the declared variable in dreamweaver. The 

command is TcPLC.ReadVar. It stand for: “Read the variable out of a TwinCat PLC. With 

this command, the asp gets the ordered variable out of PLC. The address of the PLC is known 

out of the global.asa file. When the asp gets the value of the variable, the asp is putting it in 

the declared variable in dreamweaver. For a boolean variable the value can be ‘true’ or ‘false’. 

For a byte, word, double word, etc. the value can be a number. E.g. TheNameoftheVariable is 

containing the text ‘Tank_1_Lowerlimit’. A variable in the declared PLC out of global.asa is 

containing the variable called ‘Tank_1_Lowerlimit’. The value of this variable is e.g. ‘True’. 

The value is transferred out the PLC to the declared variable in dreamweaver, called 

‘Tank_1_Lowerlimit’. The variable in dreamweaver, called ‘Tank_1_Lowerlimit’ is now 

containing the text ‘True’. In dreamweaver you don’t have to declare which type of variable 

you are going to use (e.g. Boolean, byte, word, dword, real, …). Everything is putted as 

normal text into the declared variable in dreamweaver. The command that is doing this is: 
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Tank_1_Lowerlimit = TcPLC.ReadVar(TheNameoftheVariable1) 

 

Now all the declared variables are containing the value of the corresponding variable in the 

PLC. Next step is to transfer all the values to a HTML page.  This is done with the 

response.Write command. This command sets the value of the variable into a HTML file. The 

name before the value is a abbreviation of the variable’s name. After that the value of the 

variable is put in. Before every now value, a ‘&’ is placed. This is done for the flash program, 

to know where a new variable begins. E.g. the command Response.Write is executed. In the 

HTML file will be generated ‘&T1L=’, followed by the value of the variable 

Tank_1_Lowerlimit, E.g. ‘True’. In the HTML file is standing ‘T1L=True’. All the variables 

are placed next to each other.  You get a long list of variables. The command that is doing this 

action is: 

 

Response.Write "&T1L=" & Tank_1_Lowerlimit %> 

 

If you do this, a HTML file, containing all the variables, is generated. All the variables are 

written in HTML code. If you renew the page, the variables out of the PLC will be red again, 

and your values in the HTML file are updated. This HTML file is going to be used to transfer 

values of variables into the Flash program. The next picture shows the code in Dreamweaver. 

The appendix is containing the complete program of dreamweaver. 

 

 
Figure 4-4: Program Dreamweaver 

 

 

www.infoPLC.net



____________________________________________________________Masterthesis 2007 

________________________________________________________________________ 

KHLim dept. IWT                                                                                                              43                                             

 
Figure 4-5: HTML page 

 

 

4.2.2 Programming Writing ASP file 

 

Macromedia Dreamweaver is used to program the ASP, needed to create a dynamic Flash 

application. There is one asp-file developed, which write the values of the Flash variables into 

the PLC variables. Whit this Writing ASP file you are able to control the brewery out of a 

Flash application. Every time a writing function is executed, the ASP will load the value of 

the variable in Flash, and write it into the PLC variable. The following text explains how the 

ASP file is programmed, and as example the variable ‘Brewery_start_stop2’ is used. This 

variable is used to start the brewery process. 

 

First you have to declare the name of the variable. This has to be the same name as the 

variable is named in the PLC program. To declare this variable, you use the following 

command: 

 

TheNameoftheVariable1 = ".Brewery_start_stop2" 

 

Now the program knows which the target variable in the PLC is. The following thing is to get 

the value that the program has to put into the variable of the PLC. This value is coming from 

the Flash program. The writing ASP file is going to request this variable. The request 

command for the variable ‘start_stop’ is: 

 

Request.Form("start_stop") 

 

This command contains the value of the variable start_stop. When a button in the Flash 

program is pressed, a Boolean ‘1’ or ‘0’ is put in the variable start_stop, and send to the ASP-

file. For safety, a if loop is programmed in case there is no value in the requested variable, or 

the value is not numeric. The programmed if loop is as followed: 

 

If Not (IsEmpty(Request.Form("start_stop"))) Then 

  If (IsNumeric(Request.Form("start_stop"))) Then 

 

Now the value of the variable start_stop is going to be written in a variable in the ASP-file. 

You can use this variable later to send the value to the PLC. The command for this is: 

 

WriteNumberVariable1 = Request.Form("start_stop") 

 

Now we have declared the name of the variable in the PLC, and we have the value to send to 

it. To make the connection to the PLC, and write a value into it, the command “call 

TcPLC.WriteVar” is used. It means to write a variable in a TwinCat PLC. The address of the 

TwinCat PLC is programmed in the global.asa file. With this command you can send the 
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value to the corresponding variable in the PLC. The command to send the value to the 

corresponding variable in the PLC is as followed: 

 

call TcPLC.WriteVar(TheNameoftheVariable1, WriteNumberVariable1) 
 

TheNameoftheVariable1 contains the name of the variable in the PLC, and 

WriteNumberVariable1 contains the value that has to be put in the variable in the PLC. 

 

With this method, values can be written into variables off the TwinCat PLC. 

 

4.3 Development Flash program 

 

To develop a flash application, the program Macromedia Director is used. This program is 

given to me by Automaint, together with the required license for the program.   

 

4.3.1 Layout 

 

Macromedia Flash MX is working with frames, like a movie program. These frames are 

played rapidly behind each other, so you will see a moving picture. In Flash MX you can 

control these frames, and program scripts for them. E.g. when you push a button, the movie 

will go to the next frame. In this project only one frame is used. It is programmed to loop the 

same frame all over again. In this frame the layout of the brewery process is developed. 

Because the main task of the project is not creating a nice layout, but monitor and controlling 

a process, the layout is kept simple. 

The layout is created with rectangles, lines, circles and text fields. In the properties of these 

figures you can change the colors, sizes, etc. With scripts you can make your flash application 

dynamic, by changing colors or showing text, depending on a status of a variable.  

 

The tanks are made of rectangles, and colored pink. This color is chosen because the liquid in 

the tanks are colored pink in the real tanks. Filled circles are placed on the tanks, representing 

the level detectors. When a circle’s color is green, the level detector detects liquid, when its 

color is grey, the level detector is detecting no liquid. The heating elements are showed by a 

grey rectangle in the middle of tank 1 and 2, with a thick line true it. When the line turns red, 

the heating is on, when the line turn light grey, the heating is off. The pumps and the valves 

are drawn beneath the tanks. They turn green when they are on, and grey when they are off. 

The text field above the tanks are showing the temperature. These text fields gives the 

temperature in hundreds, e.g. 234. This means that the temperature is 23,4°. A scaling can be 

programmed here. In the lower part of the layout a status bar is drawn. It is a textfield, that is 

showing the state of the process.  

The result of the layout is showed in the picture:  
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Figure 4-6: Brewery process layout Flash 

4.3.2 Programming Monitoring Scripts 

 

The scripts are used to make the flash application dynamic, and are programmed in 

ActionScript. With these scripts, colors and texts are generated and triggered by the value of 

the variables from the PLC.  

First some variable are declared, to change the colors of figures in the layout. The declared 

variable is an abbreviation of the color changing figure.  To change the color of a figure, the 

command ‘new Color’ is used. After this command you enter the name of the figure.  

E.g for the variable ‘T1_Heating’. The thick diagonal line in the middle of tank 1 is 

representing the heating of the tank. When it is colored red, the tank The complete rule is as 

followed: 

 

cT1He = new Color(T1_Heating); 

 

To import the values from the PLC, the asp-file, made in Macromedia Dreamweaver, is used. 

This asp-file creates a HTML page, which contains all the values of the variables from the 

PLC. To get the values out the HTML page, you use the function ‘FetchValue’. Every time 

you call the function ‘Fetch Value’, Flash will load all the variables out the HTML page. Of 

course you have to declare the name of the asp-file, to let Flash know where to get the 

variables. With this name, you declare the action ‘POST’, which means that the Flash has to 

get the variables out of the HTML file. If this action was a success, the values of the variables 

are ready to use in Flash. The function is written as followed: 

 

function FetchValue()  { 

 ObjectforFetchingtheData = new LoadVars(); 

 ObjectforFetchingtheData.load(“Brewery_test2.asp”, “POST”) ; 

 ObjectforFetchingtheData.onLoad = function(success) { 

  if (success) { 

 

 

After this the values of the variables are ready to use. The names before the values in the 

HTML file are the key to get the wright value out of it. All the names begin with a ‘&’, so 

flash knows where a new value begins and ends.  
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E.g the temperature of tank 1. They have to be put in the textfield above tank 1. The name 

before the temperature value of tank 1 begins with T1T. This code you have to use to get the 

temperature value in the Flash program. The code is written: 

 

ObjectforFetchingtheData.T1T 

 

This object is containing the temperature value of tank 1. Now you put it in the text field 

above tank 1. The text field is called ‘T1_Temperature’. To put the value in the text field you 

write: 

 

_root.T1_Temperature.text = ObjectforFetchingtheData.T1T 

 

To change the color of a figure, you first put the value of corresponding variable in a variable 

in Flash. For all the figures that changes color, the same variable in Flash is used, which is 

called ‘x’. After the color is changed, this variable will be filled up with the next variable 

from the PLC. When you got the variable in the ‘x’, you define with an ‘if’ function, what the 

color of the figure should be. The colors are changed by the previous declared variable, and a 

RGB value. This RGB value is a hexadecimal number. 

E.g. If we take the lower level of tank 1. This is represent by a filled circle, placed at the 

bottom of tank 1. This circle has to turn green when the level detector is detecting liquid, and 

has to turn grey when it is detecting no liquid. The lowerlimit level of tank 1 is represented by 

‘T1L’ in the HTML page. The value of the level detector is placed in the variable ‘x’. An if-

function is checking of the variable ‘x’ is containing the text ‘True’. If it does, the color of the 

circle is set green. If the variable is not containing ‘True’, probably ‘False’, the color of the 

circle is grey. These colors have to filled in by hexadecimal numbers. The hexadecimal 

number for green is 0x00FF00, and for grey is 0X666666. The written code is as followed:  

 

x = ObjectforFetchingtheData.T1L 

if (x == “True”) { 

 cT1L.setRGB(0X00FF00); 

} 

else { 

 cT1L.setRGB(0X666666); 

} 

 

 

This whole code is written in the function ‘FetchValue’. Every time this function is executed, 

the asp-file will be called. Every time the asp-file is called, it updates its data, and gives it 

back in a HTML page. So every time the ‘FetchValue’ function is executed, the variables are 

updated.  

Nevertheless the updating of the asp-file takes a certain time. How bigger your asp-file, how 

more time you need to update all the values. This can be a problem for industrial applications, 

which have to react immediately. When developing the project, there were also problems with 

this ‘cycle time’ that the asp-file needs to update its variables.  

The project uses the command ‘setInterval’ to execute the function ‘FetchValue’.  This 

‘setInterval’ command is deciding the cycle time the ‘Fetch Value’ function is executed, or 

also the cycle time for updating the values. When putting this cycle time on 1 sec, the values 

where not viewable in the application. When putting the cycle time on 3 sec, the values where 

popping up once and a while on the screen. When putting the cycle time on 5 sec, the values 

where constantly visible and where updating correctly every 5 sec.  
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Assumed, but not proven, is that the asp-file needs some seconds to update itself. When the 

asp-file gets the request from the browser to get all the variables out of the PLC, the 

application server will do this, and give the values back to the asp-file, which is send in 

HTML to the flash application. Thus, when a new request is coming when the asp-file is not 

ready yet with the previous request, it doesn’t have the time to deliver the HTML file to the 

Flash program. So the variables are not reaching the Flash program, so you don’t get a value 

on the screen. When the cycle time is almost equal to the time the asp-file needs to deliver the 

updated HTML-file, the effect of ‘popping-up’ variables is created. When you give the asp-

file enough time to deliver the HTML page, you will see the updated values in the Flash 

application. 

In the following picture you can see the key part of the programming in Flash. The complete 

program you find in the appendix. 

 

 

 
 

Figure 4-7: Program Flash MX 

 

 

 

4.3.3 Programming Control Scripts 

 

To control the brewery process in the Flash application, buttons are used to execute 

commands. E.g. if you push the button start, the function Start is executed, and the 

corresponding scripts are executed. To program a function, the following script is used: 

 
function Start() 
 

 

Now you put all the scripts, that you want to be executed after pressing the button ‘Start’  in 

the function. First you put a value in a variable. The name of the variable, is the same name as 

the variable used in the ASP file. The ASP file knows by this name which variable is meant. 

The script is as followed: 

 
start_stop = "1"; 
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Now we have a variable, containing the programmed value. Next is to send the variable and value to 
the ASP file. The ASP file will send the variable and the value to the corresponding variable in the 
PLC. With the script ‘loadVariables’, all variables will be send to the programmed ASP file, using the 
command “POST”. The script is programmed as followed: 
 
 loadVariables("Flash_W_Number_test.asp",_root,"POST"); 

 

Now the variable ‘start_stop’ is send to the ASP file, with the Boolean value “1”. As result 

you can press the button ‘Start’ in the Flash program, the Boolean ‘1’ will be send to the ASP 

file, and next to the PLC variable. The brewery process will start. 

All the needed controls are programmed in the same way as described. You are now able to 

control the brewery process in the Flash application. 

 

4.3.4 Result 

 

The result of this Flash application, is a web-based application, based on Flash, compatible 

with almost every browser. The web-based application monitors the brewery process. The 

data is updated every 5 sec.  

Becease the automation house is not yet connected to the internet, we call the page true a local 

connection. This is actually the same than calling it via the internet.  

Basically you can monitor the brewery process from all over the world.  

 

 

 

 

 
 

Figure 4-8: Web-based remote lab, based on Macromedia Flash 
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5 Conclusion 
 

My assignment at Automaint was in many ways an instructive and very interesting 

experience. The subject was totally corresponding with my education and I could use my 

educated knowledge in practice. This experience will be useful in my future professional 

career. 

 

With this assignment the university has an exhibition tool to show the automation house to 

other universities, companies or students. They can choose between a web-based remote lab 

based on WinCC, or one based on Macromedia Flash.  

 

This web-based remote lab for the brewery process was the first step in developing a complete 

web-based remote lab for the entire automation house. In order to promote e-learning 

environments, a web-based remote lab is necessary. Such a e-learning environment is 

bringing lots of advantages.  

University’s can have acces to different experiments and processes, located in other 

university’s.  

The processes can be started twenty-four hours a day.  

It reduces travel time and travel costs, because the students and the tutors presence are not 

necessary.  

It saves tutors and it saves equipment costs for the university’s, because they can share the 

different processes.  

 

The developed web-based remote labs are helping the university to make further decisions in 

the development of web-based remote labs for the entire house.  

This thesis can also be a good guide for developing new web-based remote labs. 

 

Besides the technical knowledge acquired in this assignment,  the four months living and 

working in Finland was a great experience . I met a lot of people from all over the world with 

different cultures, and learned to appreciate them. Working on my own and making my own 

decisions was also an important value acquired here. All this makes my stay in Finland a time 

I’ll never forget.    
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6 Appendixes 
 

 

Appendix 1:  TwinCat program 

 

Appendix 2:  Screenshots WinCC application 

 

Appendix 3:  Scripts Reading ASP file 

 

Appendix 4:  Scripts Writing ASP file 

 

Appendix 5: Scripts Macromedia Flash 
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