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Introduction

This application note explains how you can create an interactive Web page with which users can view data from a
remote acquisition application without the common problems of a client-server application. You use the Component-
Works DataSocket control and Microsoft Visual Basic to create a software component that you can insert in a Web
page. You then use that Web page to read, write, or share data with other applications across the Internet.

Imagine a lab with 30 student workstations, a server for the lab, and a computer that acquires measurements and per-
forms analysis on the measured data. A professor needs to acquire and distribute data to networked student

workstations. The professor decides to connect the student workstations to the server so that the acquisition machine
maintains only one connection to the server rather than to all 30 student workstations. The student workstations have

Web pages containing DataSocket reader components that connect to the server and read the data. The following figure
illustrates how DataSocket connects the acquisition machine to the student workstations through the DataSocket

server.
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The professor can restart the acquisition or reboot the acquisition computer without having to reconnect all 30 student
workstations. The student workstations stay connected to the server and receive new measurements as soon as the
acquisition restarts and sends data to the server.

This application note describes how to create the DataSocket reader component, build a Web page containing that com-
ponent, and simulate the student lab scenario.
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What Is DataSocket?

DataSocket is a programming tool that enables you to read, write, and share data between applications and/or different
data sources and targets. DataSocket can access data in local files and data on HTTP and FTP servers. If you use gen-
eral purpose file 1/0 functions, TCP/IP functions, and FTP/HTTP requests to transfer data, you must write separate
code for each protocol. DataSocket provides a unified API for these low-level communication protocols. You can con-
nect to different data sources without writing different code to support different data formats and protocols because the
DataSocket control converts data for transfer and passes the actual values to your application.

To connect to a data source location, you need to specify a URL. Like URLs you use in a Web browser, the data source
locator can point to different types of data sources depending on the prefix. The prefix is cadl&L teeheme
DataSocket recognizes several existing schemes, inclatling(hypertext transfer protocoltp (file transfer pro-

tocol), file  (local files), andOPC (OLE for Process Control). The DataSocket also has a new schstme,
(DataSocket transfer protocol), for sharing live data through DataSocket Servers.

The ComponentWorks DataSocket package includes three tools:

» DataSocket ActiveX Control — Component that connects applications to data sources or targets and shares data
between them. Because DataSocket is an ActiveX control, you can use it to develop data-sharing applications in
ActiveX containers such as Visual Basic, Visual C++, and Borland Delphi.

« DataSocket Server — Executable that communicates and exchanges data between two applications using the dstp
protocol. In the student lab, the professor runs DataSocket Server on the lab server. When you run the DataSocket
Server on your computer, you make data accessible to other DataSocket applications on the same computer or
other computers connected through a TCP network, such as the Internet.

» DataSocket Server Manager — Configuration utility for the DataSocket Server through which you can specify the
machines that can create items, read items, and write items.

Building an Interactive DataSocket Reader Web Page

To develop the DataSocket client Web page, you create a DataSocket reader component with which users connect to
the server, automatically read and display the data, and disconnect from the server. In this example, you create that
component with ActiveX controls and Visual Basic code to manipulate those controls and save this component as an
ActiveX control. After making the ActiveX control, you insert it into a Web page.

@ Note An ActiveX control is a software component that you use to build applications. Its file extension
is .OCX.
Overview

This example consists of four major steps:

» Creating the DSReader Component Using ActiveX Controls in Visual B&si&ate a component (ActiveX con-
trol) using ComponentWorks DataSocket and Visual Basic 5.0 Control Creation Edition. Later, you will insert this
component on your Web page. The DSReader component reads and displays the data sent from the acquisition
application.

e Creating the HTML File- Use the Visual Basic Application Setup Wizard to build the DSReader Web page.

» Displaying Live Data in the DSReader Web Pagéew the DSReader Web page with Internet Explorer. Connect
the DSReader Web page to the DataSocket Server and read and display wave data published by the DSWriter
application.

« Interacting with the Data on the DSReader Web Ralywdify the DSReader component to interact with the data.
Reload the component and Web page, and reconnect to the DataSocket Server to interact with wave data.



Tools

National Instruments recommends that you use the following tools to build your ActiveX control and insert it on a Web
page. You can download all of these tools free from the Web. You must install ComponentWorks 2.0 or later, Visual
Basic 5.0 Control Creation Edition, and Internet Explorer 4.0 to complete this example.

ComponentWorks 2.0 DataSocket and User Interface (Ul) controls and DSWriter Executable — If you have not
purchased a ComponentWorks development system with DataSocket, you can download a demonstration version
of the controls and this example applicatiomatv.natinst.com/cworks

Visual Basic 5.0 Control Creation Edition — You can download this development environment from the Microsoft
Developer Network. Visitnsdn.microsoft.com and search fo¥isual Basic Control Creation Edition in
Additional MSDN Online Areas only. If you already have Visual Basic 4.0 or later, you can use it rather than the
Control Creation Edition.

Internet Explorer 4.0 or later and FrontPage Express — Download Internet Explorer from the Microsoft Web site

(www.microsoft.com ). As you install Internet Explorer, seldaill Installation from the installation options to
install FrontPage Express.

Creating the DSReader Component Using ActiveX Controls in Visual Basic

We want to design a component that connects to the DataSocket Server, reads live data from the server, and displays
that data on a graph.

Opening a New Project and Loading ActiveX Controls

Eal

5.

Launch Visual Basic 5.0 Control Creation Edition from the Windstast menu.

In the New Project dialog, open a new ActiveX Control.
Right click on the toolbox and selé@bmponents If the toolbox is not visible, seleviews»Toolbox
SelecNational Instruments CW DataSocketandNational Instruments CW Ul. If the ComponentWorks con-
trols are not in the Controls list, press Brewse button and selectvds.ocx andcwui.ocx from the Windows
System directory.
Click OK.
@ Tip You can create the DSReader component project within an executable project so that you can test the

DSReader component as you develop it. After you launch Visual Basic, open a new Standard EXE and then
use therile»Add Project option to add an ActiveX Control project. You'll see a new control in the Visual
Basic Toolbox named UserControll, which you'll soon be able to place on a form in the executable project
and run.



Designing the Component

The following figure shows the DSReader component form. A form is the gray window or area in which you place
controls and indicators to create the user interface for your application. Use the following steps to develop the
DSReader interface.
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E Note To place controls on the control form, select the icon from the toolbox and click and drag on the form
to draw the control. After you place the control, you can use your mouse to move and resize the object. To
customize its appearance or behavior, modify the properties listed in the Visual Basic Properties window.

1. Place a CommandButton on the form and changélaéimee caption toConnectButton  and

— the Caption property toConnect .
| 2. Place a CommandButton on the form and changélémee caption toDisconnectButton
and theCaption property toDisconnect
20l 3. Place a TextBox on the form for the source URL. Keep its default properties. Add a label to iden-

tify the data source.

A 4. Place a Label on the form to display the connection status. Charlganiis caption to
StatusLbl  andBorder Style property ta-ixed Single Delete the default text for tiigaption
property. Add a label to identify the Status display.

5. Place a CWGraph control on the form. Keep its default properties.

E| 6. Place a DataSocket control on the form. The DataSocket control will not be visible at runtime.




Developing the Code

After placing controls on the form, you need to write Visual Basic code to respond to events. An event might be an
action, such as a mouse movement, or a change in state, such as a completed acquisition. To develop the event proce-
dure for an ActiveX control in Visual Basic, double click the control to open the code editor, which automatically
generates a default event procedure for the control. The event procedure skeleton includes the control name, the default
event, and any parameters that are passed to the event procedure.

1. Inthe DSReader component, you want the DataSocket control to connect to the DataSocket Server and automat-
ically read and update the data when the user click€tmmect button. Double click th€onnect button, and
add the following code:

Private Sub ConnectButton_Click()

CWhDataSocketl.ConnectTo Textl.Text, cwdsReadAutoUpdate
End Sub

2. When the DataSocket control is updated with new data, the graph plots it. Double click the DataSocket control,
and add the following code:
Private Sub CWDataSocketl_OnDataUpdated(ByVal Data As CWDSLib.CWData)
' For extra error checking. Only plot the value if it's an array.
If IsArray(Data.Value) Then
CWGraphl.PlotY Data.Value
End If
End Sub

3. To display the connection status (whether DataSocket is connected or unconnected) in the Status field, double
click the DataSocket control, selémStatusUpdated from the event list in the code window, and add the fol-
lowing code to th®nStatusUpdated event:

Private Sub CWDataSocketl_OnStatusUpdated(ByVal Status As Long, ByVal Error As
Long, ByVal Message As String)
StatusLbl.Caption = Message
End Sub

4. Finally, while DataSocket is retrieving data from the data source, the user can pBssdheectbutton to dis-
connect from the server and release system resources used by the DataSocket Server. Once disconnected, the
DataSocket control retains the last data loaded so the user can continue to access it after the connection terminates.
Double click theDisconnectbutton, and add the following code:

Private Sub DisconnectButton_Click()
CWDataSocketl.Disconnect
End Sub

Saving the Application and Making the ActiveX Control

Naming the Project and Control

The file name is not the same as the control name, so you need to assign a name to the project and control through the
Properties Window.

1. Open the Project Explorer, which you can access witklidve»Project Explorer command.
2. Select Projectl in the Project Explorer and changdaitse property in the Properties Window Reader.
3. Click the form to select it and changeNtsme property in the Properties Window BSReader

Saving the Project

1. Select thé-ile»Save Project Ascommand.
2. Save the control @3SReader.ctl

3. Save the project &@SReader.vbp .



Making the ActiveX Control

1. SelecfFilexMake DSReader.ocxVisual Basic makes the ActiveX control and saves it in the location that the
project resides.

2. Select Project»Reader Properties»Component and change the Version Compatibility tBinary
Compatibility .

@ Note In binary compatibility mode, Visual Basic does not change the globally unique identifier (GUID)
every time you make the©CX file. The HTML page uses the GUID to refer to the control.

3. Save the projecF{le»Save.

Creating the HTML File

The Application Setup Wizard (Visual Basic 5) and the Package and Deployment Wizard (Visual Basic 6) will generate
an Internet distribution package, which contains a cabicedt () file and the HTML file with the DataSocket Reader
component. The cabinet file contains information about the DSReader component, and it is automatically downloaded,
expanded, and installed by Internet Explorer so that users on other computers can view the DSReader component with
their Web browser.

@ Note If you change the DSReader component in Visual Basic, you have to remake the OCX and Internet
distribution packagedab and.htm files).

1. Launch either the Application Setup Wizard or the Package and Deployment Wizard to create an
Internet-distributable package.

2. Complete the Wizard. As the Wizard prompts you for information, keep the following things in mind:

* You are creating an Internet package containing an HTML file and a cabinet file, which specifies the Internet
download setup.

* You don't need to include the property page DLL because you didn't create property pages for the DSReader
component.

» Package and Deployment Wizard only: Use discretion when marking your ActiveX components safe for
scripting or initialization. If you're not sure about which options to use, accept the default values.

3. Copy the HTML and cabinet files to the same directory on an HTTP server to view the Web page from other net-
worked computers or over the Internet. Refer to the Appendix for information about accessing the HTML file with
a Web browser using the HTTP protocol.

@ Tip Are you curious about all the files you're creating for this example? There are three files associated
with the Visual Basic projectvbp (project file),.ctt (DSReader component), amtiw (workspace
file). You need these files to modify your DSReader component in Visual Basic. After you modify the
Visual Basic project, you need to remake dwx file, which saves the DSReader component as an
ActiveX control that can be embedded in an HTMitng ) file. After you make theocx file, you can
delete previousab and.htm files and use either the Application Setup Wizard or the Package and
Deployment Wizard to create a new Internet distribution package.

Enhancing the DSReader Web Page

Although this Web page is simple, displaying only the DSReader component, you can add text, colors, or other objects.
Use FrontPage Express, a free WYSIWYG (What You See Is What You Get) HTML editor included with Internet
Explorer 4.0, to create and format Web pages. You don't need to know HTML to use this editor. You can select text or
paragraphs and apply formatting and alignment with toolbar buttons. You can insert custom images or clipart. You also
can insert additional ActiveX controls. Use the FrontPage Express online help for information about adding these
features.



Displaying Live Data in the DSReader Weh Page

With the following procedure, you can simulate the student lab.

1.

Launch the DataSocket Server from the Windo®tart menu Programs»National Instruments
ComponentWorks»DataSocket Server
OpenDSReader.htm in Internet Explorer.

Press th€onnectbutton on the DSReader Web page. Notice that DataSocket Server shows that one process is
connected and the status on the DSReader Web page confirms that DataSocket is connected. However, no data is
being plotted on the DSReader graph because there is no data being published.

@ Note To dynamically create the wave item on the DataSocket Server from a remote machine, open the

DataSocket Server Manager and modify@neators permission group to include the remote machine.

Launch the DSWriter executabl€gmponentWorks\samples\Visual
Basic\DataSocket\DSWriter.exe ).

Move the slide pointer to change the wave displayed on the graph. Because DSWriter has not connected to the
DataSocket Server, DSReader is not affected.

Enter the URLdstp://localhost/wave in DSWriter and pres€onnect (AutoUpdate) DSReader receives

the wave data from the DSWriter application.

Move the slide in DSWriter. Notice that the DSReader wave data automatically updates to reflect changes in
DSWriter.

@ Note To use the DSReader Web page on other computers, enter the actual host name of the server, not

localhost , which connects only to a DataSocket server on the same machine.

Interacting with the Data on the DSReader Web Page

Now that you have retrieved the wave data with the DSReader Web page, you might want to interact with that data.
For example, you might need to perform a spectrum analysis. The rest of this example explains how to modify the
DSReader component to make it interactive. In this case, you are going to generate a second sine wave and plot it on
the first graph with the wave returned from DSWriter. You can manipulate the wave with a knob on the user interface,
and as you manipulate that wave or the wave generated by the DSWriter, you are going to add the two waves together
and display the result on a second graph.



Modifying the Control

Open the DSReader project in Visual Basic to modify the component. The following figure shows the final DSReader
component connected to the DataSocket Server with the DSWriter wave, the wave generated, and the resultant wave.
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1. Add a second plot to CWGraphl. Right click on the graph and s&lmoerties. On the Plots
page, click theAdd button to add a second plot and change the line color of Plot-2 to yellow
(use the color palette to the right of Line style).

' 2. Place a CWGraph control on the form. Keep its default properties.

3. Place a CWKnob control on the form. To modify the scale on the knob, right click on the knob,
selectProperties, and chang®&linimum to 1 on the Numeric page.




Developing the Code

1. Add the following function to your code window. This function generates a sine wave using the value of the knob,
adds the generated wave to the wave returned from DSWriter, and plots the result on the second graph and the
generated wave on the first graph.

Sub AddSinWaves()
Dim i
Dim ResultWave
Dim MySinWave(0 To 39)

ResultWave = CWDataSocketl.Data.Value

Fori=0To 39
MySinWave(i) = Sin(2 * 3.14 * i * (CWKnob1.Value / 40))
ResultWave(i) = ResultWave(i) + MySinWave(i)

Next i

CWGraphl.Plots(2).PlotY MySinWave

CWGraph2.Plots(1).PlotY ResultWave

End Sub

2. CalltheAddSinwaves function when you receive new data from DSWriter. Add the bolded code to the following
event procedure, which you created earlier in the example.

Private Sub CWDataSocketl_OnDataUpdated(ByVal Data As CWDSLib.CWData)
' For extra error checking. Only plot the value if it's an array.
If IsArray(Data.Value) Then
CWGraphl.PlotY Data.Value
AddSinWaves
End If
End Sub

3. CallAddsinwaves when the value of the knob changes. Double click on the knob and add the following event
procedure.

Private Sub CWKnob1l_PointerValueChanged(ByVal Pointer As Long, Value As Variant)
AddSinWaves
End Sub

Manipulating Live Data with the DSReader Web Page

Save the project.

Make the modifiedSReader.ocx . You should replace the existing file.

Delete the existing HTML andab files, and rebuild them with the Application Setup Wizard.

View the new DSReader Web page in Internet Explorer.

Press th€onnecthbutton on the DSReader Web page. Notice that data is displayed on both graphs.

L

Turn the knob to change the number of cyclesysinwave. The first graph displays the new value of
MySinWave, and the second graph displ®esultwave .

7. Adjust the slide on DSWriter. Notice that both graphs on the DSReader Web page are updated.



Summary

With this tutorial, you have simulated the student lab scenario on a single computer. Refer to the Appendix for infor-
mation about viewing the Web page from networked computers or over the Internet.

You could embellish the student lab scenario by developing a DSWriter component. With a DSWriter Web page, the
professor or students could perform an acquisition from a remote site. Because the acquisition machine accommodates
only one connection at a time, only one DSWriter component acquires and publishes data. The DataSocket Server can
manage several data items, each one written to by a different DSWriter if your process needs them. Refer to the Com-
ponentWorks Online Reference for more information about DataSocket Server and creating items
(Start»Programs»National Instruments ComponentWorks»ComponentWorks Referenge

You can develop DataSocket Readers and Writers in LabVIEW and LabWindows/CVI. Visit
www.natinst.com/datasocket for information about using DataSocket in different development environments.
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Appendix — Accessing the DSReader Web Page with an HTTP
Protocol

To view the DSReader Web page from networked computers or over the Internet, post the HTML and cabinet files on
an HTTP server. The Application Setup Wizard generates the HTML file and a cabinet file. The catingfile

contains information about all of the components included in the DSReader component, and it is automatically down-
loaded, expanded, and installed by Internet Explorer when referenced from an HTML page using the <CODEBASE>
tag. The generated HTML includes the <CODEBASE> tag.

With its default security setting, Internet Explorer downloads only digitally signed ActiveX controls, which means that
the origin of the control can be traced to a registered, commercial software developer. The DSReader component you
built is unsigned. To load the DSReader Web page, you need to adjust the security settings in Internet Explorer.

1. View the security options by selecti¥gew»Internet Options in Internet Explorer.
2. On the Security tab, selebtusted site zonesn the Zone listbox and verify that the security levébis.

@ Note When you set security to low on trusted Internet zones, you are changing the security level only for
the Internet sites you add. You are not changing the security level for any other site on the Internet.

Click on theAdd Sitesbutton.

Type in the name of the Web site, including the http://.

Uncheck th&kequire server verification (https://) for all sites in this zoneoption.
Click Add.

Click OK.

N o o~

When you load the DSReader page, you will get a dialog box warning you that the ActiveX control is unsigned.

If you post the HTML file on a UNIX server, you need to make one small edit to the HTML file. Change the upper
caseCABto lower case in the following line of HTML:

CODEBASE="reader.CAB#version=1,0,0,0"
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