Understanding ActiveX Automation White Paper

Understanding ActiveX Automation in Measurement
Applications Using HP VEE 5.0

Abstract

This paper explains ActiveX Automation technology (which supersedes OLE Automation) and
Microsoft’s underlying COM technology, how these apply to measurement applications, using
HP VEE 5.0 with Microsoft’s Office97 applications to illustrate. HP VEE and similar software
generate large quantities of data from measurements. Microsoft’s Access, Word and Excel are
software applications used to manipulate data and present it to the end information consumer.

Overview of ActiveX Automation Technology

Engineers who need to make measurements as part of their job often end up struggling more with
software issues than taking measurements. Writing good software is hard to do and time
consuming. It iswell documented that hardware design is aided by heavy reuse of existing
components. This has resulted in unprecedented orders-of-magnitude improvement in
performance over the last two decades. If similar standards could be defined that allow various
software components from a variety of sources to be glued together to form a solution, then
better software could be written in a shorter period of time.

Microsoft’'s Component Object Model (COM)

Component (or object) software applies this concept to the creation of new software. Until
recently, approaches to software reuse have not been sufficient. Traditional technologies present
three obstacles to creating a component software market:

Distributing objects with their source code;

Reusing objects across different languages; and

Relinking or recompiling an entire application when one object changes.

To solve these problems and to move towards fulfilling the goal of true software component
reuse, Microsoft architected the Components Object Model (COM). COM is afoundation for
interaction among al kinds of software. COM defines a common way to access software
services. Without COM, different mechanisms are used to access the services provided by
libraries, local processes, the operating system, and remote processes.

In the example below, HP VEE 5.0 is invoking the methods in the COM object’s interface.
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Today, most COM-based technologies are assigned the label ActiveX. However, ActiveX isa
stripped down version of a COM object to make it more readily usable over the internet. COM
offers the benefit of object orientation, provide consistency, and is language independent.
Currently COM is available for Windows95 & NT, Macintosh, and Solaris operating systems.

Microsoft is aso using COM to define extensions to Windows; applying it to many Microsoft
applications; and using it to define standard interfaces for many kinds of services.

The COM model was first introduced by providing the foundation technology behind
Microsoft’s second version of Object Linking and Embedding (OLE). OLE was originally
designed to provide a way to create a document-centric approach to computing. This would
alow one document to combine, for instance, an Excel spreadsheet and a Word text document.
However, there was a bigger problem of how interaction would occur between various software
packages, including libraries, software applications, system software, and others.

OLE defines technologies for creating compound applications, which are increasingly common.
Separate applications that support COM can cooperate to present one compound document to the
user. Examples are word processing with graphical capabilities; spreadsheets with charting
function. Consider aM S Word document that contains an Excel spreadsheet. When the user
modifies the text, Word isin control. Double clicking on the spreadsheet silently starts Excel,
allowing the user to manipulate the data in the spreadsheet. However, Word may not need to add
Excel graphing functions if an existing graphing function within Word can be used.

Originally, COM ran on only asingle system. Distributed COM (DCOM) changes this. With
DCOM, COM objects can provide their services across machine boundaries. To achieve this,
DCOM relies on remote procedure calls (RPC). With RPC, you can call and execute an object
across a network. In other words, DCOM can be used to build secure, distributed, COM-based
applications.

ActiveX Automation

Many desktop software applications have their own “macro” language that allows programmatic
control within the application. However, the macro language is often cryptic and is not
accessible by other programs. In addition, since there is no standard for macro languages among
applications, each application macro language is distinct and not interchangeable. Within the
application, the macro language is normally predetermined for the developer.
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COM attempts to address these concerns. Now any language that can invoke the methods in the
COM objects of an application can gain access to the services of that application. A program
that accesses objects can programmatically do anything a user was doing manually. General
programmability with COM is called ActiveX Automation.

For example, a Microsoft Excel user can perform calculations on a range of cells by selecting
menu picks and manual typing. What was accomplished through the user interface may be
replicated through the use of Visual Basic or another tool to write code that does exactly what
the user accomplished.

The Simplified Interface Used by ActiveX Automation

ActiveX Automation is a COM-based technology that provides programmability of applications
by other programs. However, most programs do not expose their services through ordinary COM
interfaces, because it istoo complex. Instead, the Visual Basic design group of Microsoft
defined dispatch interfaces or dispinterfaces. Dispinterface methods are easier to invoke from
programs using simpler languages like Visual Basic. However, the parameters allowed with
dispinterfaces can’'t be as complex as those using the full COM-based interfaces. One reason for
thisis Visual Basic doesn't support certain data types.

Dispinterfaces use a standard COM interface called | Dispatch. IDispatch is like other COM
interfaces except it includes a method call Invoke, and Invoke can be used to invoke all other
methods. By using Invoke, a client can invoke any of a group of methods, passing whatever
parameters are required. Thus, the Visual Basic interpreter, for instance, can take advantage of
I Dispatch, by containing code that knows how to navigate through only one interface
(IDigpatch).

Another difference is dispinterface methods can explicitly be defined to either get or set
properties. A method that gets a property is a read-only: it merely reports the current value of
the property. A method that sets a property sets the property to the new value supplied.

Common Procedures for Using ActiveX Automation

Thefirst step in using Automation isto declare an object. Second, it must be created. Third,
the object’ s methods must then be invoked using the syntax of object.method (parameters).

Underneath each application is a ssimplified form of Visual Basic called Visual Basic for
Applications (VBA). VBA is specific to the application, and is simplified in its capabilities.
VBA code may be used in Visual Basic. Y ou can turn on the Macro Recorder under Tools -
Macro - Record New Macro in many of the Microsoft applications to see the underlying VBA
code. After stopping the Macro, go back into the same menu choices and select Visual Basic
Editor. From there you can browse the objects and code structure. Below is an example of
instantiating and using Excel’ s spellchecking object using VBA:
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Sub Spel | Check ( )
Dim Cbj as bj ect
Set (bj = CreateObject (“Excel.Application”)
Wrd = I nputBox (“Enter Word”)
| f Qbj.CheckSpel ling(Wrd) Then
MsgBox (“Valid Word”)

El se
MsgBox (“Word Not Found”)
End |f
End Sub

This example prompts the user for aword, checksto seeif it isin the SpellChecker’ s dictionary,
and returns an appropriate comment depending on whether the word is found or not.

VBA uses the pre-registered “Excel” library. At time of installation, the libraries of COM
objects with all of their methods, properties and events are registered by class. The library has
accessto all classes of COM objects within it. Within the Excel library, the “Application” class
was selected. Each COM object is an instance of a specific class. Each class is organized
around a specific function. For instance, one class of objects provide spell checking, another
might provide thesaurus capabilities.

Excel supports an Application object that has a method called “CheckSpelling.” A great source
of information for the structure of an applications's classes and underlying methods, properties
and events is the application’ s on-line HELP. For instance, when you can look at Excel’s on-line
HELP for more information. There are numerous books that give great detail aswell asan
overview for each application. A third option to use the Macro recorder in Microsoft
applications, however not all macro recordings yield insight into what VBA is doing for a
particular function.

The following Microsoft applications have ActiveX Automation capabilities.

Microsoft Applications Supporting ActiveX Automation
Description Object Application Controller Application
Access 97 X X
Excel 97 X X
Office Binder X
Outlook 97 X
Power Point 97 X X
Project 97 X X
Team Manager 97 X
Word 97 X X

An Automation Object Application has its object model exposed to the outside world that alows
it to be controlled by a Controller Application. It receives commands from a Controller
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Application. The focus of this white paper is viewing Excel, for instance, as mainly an
Automation Object Application.

An Automation Controller (or sometimes called Container) Application controls Object
Applications. It sends commands to an Object Application. The focus of this white paper is
viewing HP VEE 5.0 as the main Controller Application

Using ActiveX Automation in HP VEE 5.0

Thefirst step in using ActiveX Automation isto reference the objects you want HP VEE to use,
by selecting ActiveX Automation References in the menu as shown:

£ HP VEE H=] E3
File Edit “iew Debug Flow EEESEEE |0 Data Digplay  window

Help Forrnula _
O E gl > 1 Function & Object Browser  Chrl+l {lﬁ

|1zerObject
: £ 7
@ U_"““Ed UszerFunction !
—B wmain Cal

Irnpart Librarg
Delete Libran

Sequencer
Yirkual Source 3
Beagrezzion

Counter
Accumulator
Timer

Shift Reaizter
Detultiplexer
Comparatar

Activelr Automation References..

Activex Control Beferences. .

Aehves Eontnls ¥

After referencing the objects, the next step isto select the appropriate library of objects. These
were registered at time of installation on your system.
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Bl HP VEE M= 3

File Edit “iew Debug Flow Device /0 Data Display Window Help

DBSEHE ru 3L PARD Mo TS

Renistered Autormation Servers:

[IMicrosoft DAC 3.5 Ohject Likrary
[IMicrosoft Data Source Interfaces
&k icrosoft Excel 2.0 Object Library
[IMicrosoft Graph 8.0 Ohject Library

[ Microsoft HTML Intrinsic Controls
[IMicrosoft Internet Controls

I Microsoft Map

[ Microsoft MetShow File Transfer Control
[ Microgoft MetShow Player

I Microsoft Office 8.0 Object Library

[ Microzoft Qutlook 8.0 Ohject Modal
[IMicrosoft PowerPoint 8.0 Object Library
I Microsoft Project 4.1 Object Library
[IMicrosoft Rermote Data Object 2.0

I Microgoft Repository

[ Microsoft Repository Add-In Type Library
[ Microsoft Scriptlet Cormponent

[ Microsoft Visual Basic 5.0 Extensibility

1 Mirrn=nftaiallat

I Microsoft DAD 2.5/3.5 Compatibility Library

I Microsoft Remote Data Services 1.5 Library

I Microsoft Wisual Basic for Applications Extensibility

Type Library

|-

~Microsoft Excel 8.0 Chject Likrany

Laocation:  COProgram Files\Microsoft OfficelOfficelEXCELS.

Ok

Cancel |
Browse... |

i

Help |

Ready

[ STo || FROE Mo [WER | -

The next step, just like in the VBA program, isto create an object:
=

i HF VEF

Film Ed Ve [ebog Flowr [evics |0 Dala Dizpley “Wirdow  Help

D2 HS sl RS ORARE A FE - &

e & Main
B wain
Tepe. CAlapon. Wamber.
CpEraines <A | B
Geldbiedt
Local Uiser Funchon= Buray
Impned Lisar FUncians Beszal
Rermole Lzer Funthions Bibwize
Compikad Funclions Cakulus
Artyal Qolacts Comrgla Pads
Diata Fillering
Ganarate
Wkt
Panel
Fowar
Frotahiity & Statistics
Feal Paits
Elgnal Procazsing
Sking
Eyalem Informatian Il
Time & Date =
CreateChjectobjecthame)
Creates 5 new hstsace orthe oblect spec fed by Dojectame’ and retum s 3 rstansnce W
Cregie Farmnus Cloze Heip |
I

Reaty

amo [Fon [FOE e | g
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Once chosen, the object will be placed in your work environment. Then you modify the text to
state the exact object definition (here it is left in a generic form).

Eil HP VEE _ (3] x]

File Edit “wew Debug Flow Device A0 Data Digplay window Help
0B P @ | 44

D& w08 R T

B Main
= CreateObjectiobjectMame) | I:E
l: objecttame | ereateObject(nbjectName} | Fesult |
Ready ['8TD [FROF [moD [WEE

In the example below, you next select the particular property you want to set. After the Excel
object is created, the Excel program and worksheet is made visible. Note the HELP button: this
directly connectsto VBA's help file on this particular property.

Fal HP VEE [_ O] x]
File Edit “iew [Cebug Flow Device [/0 Data Digplay Window Help
@& 08 FFL 0 PRR e AL B R
; )| Function & Object Browser (i
Type: Librany: lember
Operators EE Mame (=
Built-in Functions e Mames
Laocal User Functions B Mext
Imparted User Functions e Cutline
Remote Usar Functions B PageSetup
Compiled Functions Gl e Farent
. arts : e Previous
21 Application ~| |e& ProtectContents
1 Chart EE ProtectDrawingOhjects |
1 OLEObject & Protectiontdode |
2 QuenTable e ProtectScenarios
21 Workbook E& GuenTahles
Nl Workshest JE=y g
21 Addin EE Rows
2 Addins E& ScrollArea
21 Adjustments e Shapes
2 Areas & StandardHeight
@ AutoCorrect =| |E& Standardividth hd
PROPERTY Range(Cell1, [Cell2]) As Range
read-onky
Create Formula Close Help '
Reay ['sTo [FROE [Wen! [WEE]
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By clicking on the Range property shown above, it adds a second object to the HP VEE program.
Following the syntax guide in the VBA HELP, it is modified to make both the worksheet and the
application visible. Now this program in HP VEE will initialize an Excel program, and display
Excel aswell asthe worksheet. Note the wire that passes the “ worksheet” variable, so when you
want to make the worksheet visible, the program knows what you' re referring to.

E‘E HFP ¥EE - Exceliutom? vee =]

File Edit “iew Debug Flow Dewvice |/0 Data Digplay Window Help
NEEHE w2 RPS I BARD A

B Main
& Set up Excel Worksheet =
| r:rEMEﬂhjem{"Excel.Sheet“}.wnrksheets{1} ' B
= Make Application Yisible |4
\ Wibrkshest ]wurksheet.applicatiun.uisihle =1 |NeEeEmE|
Ready | STD [FROF [moD [WEB

Now the entire program can be seen. This program starts Excel from HP VEE, creates a virtual

EE HFP VEE - ExcelAutom?_ vee [_ O] x|
File Edit “iew Debug Flow Device [/0 Data Digsplay Window Help

NEEHEG w02 B3 FE I BRARE A F A E

B Main
(=] Set up Excel Worksheet =
rreatEOhiect{“Excel.Sheet“}.wurksheets{1) | Basult|
&l Make Application Visible |

— 1 ‘Worksheet Iwurksheet.applicatinn.visihle =1 Result i

LA™ -
VAYA ———  Call Transpose_1D_to_2D
Function Generator

= Fillin Cells =]
| fune ruurksheet.range("m:aﬁl]“) =func

| Result i

—{ ‘Worksheet |

-

File saved ['sTD [FROF [WoD [WEB |
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source cosine wave, transforms to 2 dimensions (and from row to column) so Excel can
recognize the data, and dumps the data into the first 60 rows.

The functions can also be made aware of the “worksheet” variable by using the Data > Variable
- Declare Variable menu selection. Thisis also arequirement if you want to use Events, but is
beyond the scope of this paper

Summary

ActiveX Automation, generally speaking, provides programmability of ActiveX-compliant
applications. This allows engineers to use the correct software tools for each job by joining them
together to develop a complete measurement solution. Engineers may now choose the correct
part of each software package for the best solution possible.
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