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This paper explains how the Rational Robot proxy system works, gives instructions on how to use the Rational 
Robot Active X Proxy Wizard to create a new proxy, and provides annotated examples of two working proxies.  It is 
intended for developers, testers, control vendors, third-party contractors, or anyone interested in testing applications 
with ActiveX controls that are not natively supported by Rational Robot.   
 
The paper focuses on the case in which the individual creating the proxy does not have direct access to the control’s 
source code.  Individuals and organizations that have access to a particular control’s source may not need to write a 
proxy, and may choose instead to enhance the control itself so it can be accessed directly by Rational Robot.  If, for 
example, a control already implements the IAccessible interface for Active Accessibility, then Rational Robot only 
needs the control to implement a relatively simple new interface, ITestProxy, to access it directly.  See Appendix A 
for more information on this topic. 

Benefits 
 
Rational Robot’s proxy support for ActiveX controls offers significant advantages to organizations that need to 
develop robust tests for applications incorporating new or recently revised ActiveX controls.  Because proxies may 
be constructed by anyone, they offer unique benefits for both control consumers and control vendors.  Control 
vendors can use the proxy mechanism to add value to their products by quickly and easily developing a proxy and 
making it available to their customers.    Control consumers can ensure effective and efficient functional testing by 
developing their own proxies – on their own schedule – for any and all ActiveX controls used in their software. 

Motivation and Background 
 
The value of a functional testing script is directly related to its resilience to changes in the application under test. 
Scripts that are susceptible to minor changes to an object – such as its label, location, or size – require an inordinate 
amount of maintenance to keep them up-do-date with the latest builds throughout development.  Part of Rational 
Robot’s success as a functional testing tool is due to its ability to recognize and interact directly with controls in a 
wide variety of development environments including Visual Basic, C/C++, Java, HTML, ActiveX, PowerBuilder, 
SAP and PeopleSoft, to name just a few.  Robot scripts are robust because they directly access objects and can 
verify all of the properties of each object, even if they are not visible. 
 
There are, however, a large number of third-party control vendors creating and revising ActiveX controls – toolbars, 
grids, and widgets of all kinds – every day.  Although Robot’s built-in Visual Basic support allows it to collect some 
information about these ActiveX controls, truly robust and resilient scripts often require a more extensive interaction 
than can be supplied generically.  To better serve the needs of customers using Rational Robot to test applications 
that incorporate new and recently updated controls, Rational has developed a mechanism to extend the capabilities 
of Rational Robot.  Rational Robot 7.1 included a Java proxy interface that allowed users to construct a proxy for 
certain kinds of Java controls.  In Rational Robot 2001.03, a similar mechanism was added for ActiveX controls.  
These proxies implement a specific set of methods that are called by Rational Robot to collect information about the 
control when scripts are recorded and to exercise the control during playback. 
 
Often called OCXs because of their file extension, ActiveX controls provide a way for developers to extend the set 
of controls provided by Windows. ActiveX controls can be employed in any container software that knows how to 
interact with them. Visual Basic and Internet Explorer are two of the most widely used containers for ActiveX 
controls.  ActiveX controls provide a visual interface to the end user, expose a programmatic interface to the 
containing software, and contain internal state. The programmatic interface includes the notion of  “properties” , 
which are similar to data members of a C++ class – the properties are the exposed state of the ActiveX control. The 
programmatic interface also includes methods that the container can call to manipulate the control, and events that 
the control can raise to signal the container. 
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What A Proxy Developer Needs to Know 
While the main points and high-level concepts discussed here will be readily understood by any moderately 
technical reader, the actual creation of a Robot Proxy does require in-depth knowledge and experience in a few 
areas.  Specifically, a proxy writer must be fairly comfortable with: 

� � Rational Robot 
o See Using Rational Robot, Rational Software Corporation, Lexington, MA, 1998. 

� � The basics of COM (Component Object Model) programming 
o See Inside COM by Dale Rogerson, Microsoft Press, Redmond, 1997. 

� � Microsoft Active Accessibility programming 
o See http://www.microsoft.com/enable/ and the MSAA SDK 

� � ActiveX Controls 
o See ActiveX Controls Inside Out by Adam Denning, Microsoft Press, Redmond, 1997. 
o Or see Understanding ActiveX and OLE by David Chappell, Microsoft Press, Redmond, 

1996. 
� � C++ and the Microsoft Visual Studio development environment 

 
Of these, Active Accessibility programming will likely be the least familiar to the typical proxy developer. 
In addition, knowledge of Visual Basic, ATL (Active Template Library) and smart pointers will also be helpful. 
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The Proxy Development Process  
 
Figure 2 represents a high-level view of the Rational Robot ActiveX proxy development process.  This process is 
outlined in “Creating a Proxy: a Br ief Overview”, and each stage is explained in detail in the following sections. 
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Specifically, see “Required Software”  and “ Installing the Required Software” for more information on the first 
step. Then see “Creating a New Proxy Project with the Proxy Wizard” , followed by “Modifying the Base Proxy 
Code”  and finally, “Testing and Debugging the Proxy” . 
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This section provides background information on the underlying architecture of the Robot ActiveX proxy 
mechanism. 
 
One of the primary objectives of the Robot proxy system is to support individuals that need to test ActiveX controls, 
but who do not necessarily have direct access to the control’s source code.  This implies that the control itself cannot 
be modified in order to enhance its testability.  The solution to this problem is to use a proxy mechanism in which a 
specialized COM object acts as a middleman between Robot and the ActiveX control.  Rather than querying the 
control directly, Robot collects information about the control via the proxy.   
 
During script recording, Robot intercepts actions being performed against all controls.  When an unrecognized 
ActiveX control is acted upon, Robot checks the Windows Registry for a proxy that is able to answer for the control.  
If such a proxy is found, Robot provides the proxy with a pointer to the instance of the ActiveX control that it is 
handling.  Robot then queries the proxy about the control through a standard interface that must be exposed by the 
proxy.  The proxy writer, based on his knowledge of the control, implements the methods of this interface to return 
the requested information to Robot.  This architecture requires no modification of controls or of Rational Robot 
itself, to enable effective object-oriented recording and testing of ActiveX controls by Robot. 

Illustration of the Problem 
 
To gain a better understanding of the issues that a Rational Robot ActiveX proxy addresses, consider the very simple 
Visual Basic application in Figure 3.  This application contains a single Microsoft FlexGrid (MSFlexGrid) control 
named “MyMSFlexGrid” , which is three columns wide and four rows high.  Even without a proxy installed, Robot’s 
built-in support for ActiveX controls enables it to correctly determine the control’s name.  However, without direct 
knowledge of the control, Robot is unable to determine in which cell a particular mouse click occurred, and 
therefore relies on coordinates to record the event.  For example, a mouse click inside the cell at row two, column 
one would be recorded by Robot as: 
 

Gener i cObj ect  Cl i ck,  " Name=MyMSFl exGr i d" ,  " Coor ds=91, 38"  
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Robot uses coordinates to record mouse clicks only as a last resort, because scripts that rely on coordinates have two 
weaknesses.  First, they are susceptible to cosmetic changes to the application.  If the rows or columns in the 
MSFlexGrid control are resized, there is no guarantee that the mouse click will still fall in the same cell.  The script 
would have to be monitored, perhaps even partially re-recorded, whenever relevant portions of the application under 
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test changed.  Second, the script itself would be difficult to edit manually. A tester would need to convert between 
coordinates and rows/columns himself, in order to further develop a test after initial recording.  Fundamentally, the 
script is too susceptible to changes that are irrelevant to the basic operation of the application. 
 
When the Robot MSFlexGrid proxy is installed, a mouse click in the same location is recorded as: 
 

Gener i cObj ect  Cl i ck,  " Name=MyMSFl exGr i d; Ext ensi bl eName=Row=2, Col =1" ,  
" Coor ds=30, 7"  
 
The proxy provides additional details to Robot about the control, by translating coordinates into the appropriate row 
and column.   With the proxy, Robot is able to create a resilient script that identifies the exact cell being activated, as 
well as the coordinates within that cell where the event occurred.   
 
The MSFlexGrid is not an exceptional case.  Similar issues are easily identified in the wide array of ActiveX 
controls available today.  As a second example, consider the Microsoft Tabbed Dialog Control (SSTab) control.  
(The SSTab control is sometimes referred to as the “Sheridan Tab Control”  – portions of it were developed by 
Sheridan Software Systems, Inc.)   
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Without a proxy, Robot again relies on coordinates and records a mouse click on the “Shape”  tab as: 
 
  Gener i cObj ect  Cl i ck,  " Name=MySSTab" ,  " Coor ds=182, 49"  
     
But with the Robot SSTab proxy installed, the actual tab name is recorded: 
 
    Gener i cObj ect  Cl i ck,  " Name=MySSTab; Ext ensi bl eName=Shape" ,  " Coor ds=38, 11"  
 
Once again, the script recorded with the assistance of the proxy is much more resilient to superficial changes in the 
application under test, such as reordering or resizing the tabs in the control. 
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Active Accessibility and the IAccessible Interface 
 
In order for Rational Robot to effectively interact with a control, it must be able to obtain the following information: 
 

� � a persistent name for the object acted on (including sub-objects, such as individual tabs in a tab 
control) 

� � the object’s role (for example, grid, listbox, etc.) 
� � the object’s bounding rectangle 

 
In addition, Robot requires a method for locating an object or sub-object associated with a given persistent name and 
a method for identifying the object that corresponds to a particular set of screen coordinates. 
 
A control that implemented an interface to provide this information and functionality could be accessed directly by 
Robot, with no need for a proxy.  Because not all control vendors have implemented an interface for the sole 
purpose of testing, another means for interacting with the control is required. 
 
IAccessible is an interface defined by Microsoft Active Accessibility (MSAA) that provides the required 
functionality.  This interface is designed to enable applications to communicate information about their display 
elements for the benefit of users who require accessibility aids (for example, text-to-speech programs).  Vendors and 
developers have additional motivation to implement the IAccessible interface because Microsoft actively promotes 
the benefits of Active Accessibility to the software industry, and requires compliance to accessibility guidelines for 
its “Certified for Windows”  logo. 
 
The Rational Robot ActiveX proxy system leverages this pre-defined IAccessible interface.  Rational Robot requires 
only a subset of the methods defined by the entire IAccessible interface – specifically, accHitTest, accLocation, 
accNavigate, get_accName, get_accRole, and get_accChildCount.  The Rational Robot ActiveX Proxy Wizard 
automatically generates generic versions of each of these methods.  The proxy developer then customizes the 
generated code to tailor it for the selected ActiveX control. 

The Registry and Proxy Registration 
Each Rational Robot ActiveX proxy must be registered in the Windows Registry before it can be used.  Usually, 
there is no need to edit the Registry by hand.  The skeleton proxies created by the Rational Robot ActiveX Proxy 
Wizard are self-registering – they automatically create or update the appropriate subkey in the registry following 
each successful build.  However, if the proxy is moved to a system other than the system it was built on, it will need 
to be registered using the r egsvr 32 utility.  For example, to register the MSFlexGrid proxy: 

� � Change to the directory containing the f l xgdpxy. dl l  

� � Type “regsvr32 /c flxgdpxy.dll”  
 
To deregister a proxy, use the “ /u”  switch.  For example, to deregister the MSFlexGrid proxy: 

� � Change to the directory containing the f l xgdpxy. dl l  

� � Type “regsvr32 /u /c flxgdpxy.dll”  
 
Important: Proxy developers planning distribute their ActiveX proxies may want to automate this step by registering 
the proxy as part of the installation process.  Most install programs (including InstallShield) are capable of 
registering DLLs.  

Proxy Registry Key Specifics 
 
All COM classes must be registered to be useable by Windows applications.  COM classes are stored in the Registry 
under the key: 
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HKEY_CLASSES_ROOT\ CLSI D\ { <CLSI D>}  
 

where <CLSID> is the class identifier or GUID of the class.  Figure 4 shows the registry entry for the MSFlexGrid 
control. 
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The ProgID and VersionIndependentProgID subkeys contain the friendly name for the CLSID, and are used in 
Visual Basic because they are easier to work with than the 36-character hexadecimal format.  Both of these subkey 
values are cross-referenced under HKEY_CLASSES_ROOT themselves, so that applications can retrieve the 
CLSID associated with any friendly name. 
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Figure 5a shows the Registry entry for the version-independent ProgID of the MS FlexGrid.  Figure 5b highlights 
the RationalTestProxy subkey.  The proxy adds this new subkey when it is installed to inform Robot that is willing 
to answer for the given control. RationalTestProxy could also have been entered under the version specific key 
MSFlexGridLib.MSFlexGrid.1 if it was designed to answer for only this specific version of the control.  Robot 
checks for version-specific proxies first, before checking for the version-independent proxy.  The proxies generated 
by the Rational Robot ActiveX Proxy Wizard register themselves, by default, as version-independent. Modifications 
(to the <pr oj ect Name>. r gs file) are required to make them version-specific. 
 
When Robot intercepts a click on an ActiveX control during script recording, it will obtain the COM handle to the 
control and resolve its Visual Basic name. Robot then checks the Registry to determine if a proxy is available for the 
given control.   If a proxy is registered, Robot instantiates the proxy and passes it the COM handle (using the 
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SetObjectToProxyFor method of its ITestProxy interface) to the particular instance of the control it must answer for.  
Robot then proceeds to call various methods of the proxy’s IAccessible interface to collect the information it needs. 
 

About the Examples: MSFlexGrid and SSTab 
Rational Robot ActiveX proxies leverage Microsoft Active Accessibility (MSAA) technology to supply information 
to Rational Robot as it tests ActiveX controls.  MSAA was developed to improve the usability of computer 
programs for people who use accessibility aids.  Software developers receive an additional benefit from MSAA, 
because it expands the capabilities of testing tools, including Rational Robot.   The foundation of Active 
Accessibility is the IAccessible interface. Rational Robot ActiveX proxies implement this interface on behalf of 
ActiveX controls. 
 
While the IAccessible interface defines many methods, Rational Robot requires only the following to be 
implemented by an ActiveX proxy: 

� � accHitTest – retrieves the IDispatch interface pointer of a child object at a given point on the screen. 
� � accLocation – retrieves the screen location (i.e. the bounding rectangle) of an accessibility object  
� � accNavigate – retrieves the next or previous sibling or child object in a specified direction 
� � get_accName – retrieves the name property of a given child object 
� � get_accRole – retrieves the role property of a given child object 
� � get_accChildCount – retrieves the number of child objects in the current object 

 
The primary task in proxy development consists of implementing these methods by using the properties and 
methods that the control exposes natively. 
 
Two widely used ActiveX controls are MSFlexGrid and SSTab, both of which are supplied as standard components 
in Visual Basic.  The MSFlexGrid control displays and manages data in tables, similar to a spreadsheet.  The SSTab 
control displays a set of tabs, each of which is a container for other controls and only one of which is active and 
fully visible at a time.   
 
Rational has developed a Robot proxy for each of these controls to serve as examples for proxy developers.  The 
source code for both proxies will be available on www.rational.com at a later date.   This paper refers to these 
examples in order to illustrate the process of creating a proxy and the relevant issues that must be addressed.  Many 
ActiveX controls will be similar to the example controls in some aspects, and portions of their proxies will be 
analogous to the example code provided. 
 
Impor tant Note: The MSFlexGrid proxy and SSTab proxy are for illustrative purposes only and are specifically not 
warranted as (nor intended to be used as) production-quality proxies. 
 
The proxies for these two controls illustrate the two main approaches for identifying objects and sub-objects in 
Active Accessibility programming.  Each control is an object that contains a set of sub-objects.  In a list box, for 
example, the scroll bars, the arrows on the scroll bars, and each element in the list are all sub-objects.  One of the 
first issues that a developer must be aware of when writing Active Accessibility programs is how a particular object 
is identified.  When writing a proxy for an ActiveX control, a developer must decide how to address the control’s 
sub-objects – either by using an integer offset through the parent object’s interface or by accessing each sub-object 
directly through its own interface. Developers familiar with ActiveX programming know that objects are identified 
using a pointer to the IDispatch interface.  With Active Accessibility objects are identified with a pointer to the 
IAccessible interface.   
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CComCoClass<CSSTabPxy,&CLSID_SSTabPxy> CComObjectRootEx<CComSingleThreadModel> 

CProxyBase 
GetVBFormPtr() 
GetExtendedObject() 
<<static>> IsVBForm() 
<<static>> GetExtendedObject() 
CProxyBase() 
<<virtual>> ~CProxyBase() 
SetProperty() 
GetProperty() 
<<static>> SetProperty() 
<<static>> GetProperty() 
ContainerHwnd() 
CtrlRect() 
GetPixelMode() 
SetPixelMode() 
RestorePixelMode() 
<<static>> PixelToTwip() 
<<static>> TwipToPixel() 

CSSTabPxy 
CSSTabPxy() 
<<stdmethod>> get_accParent() 
<<stdmethod>> get_accChildCount() 
<<stdmethod>> get_accChild() 
<<stdmethod>> get_accName() 
<<stdmethod>> get_accValue() 
<<stdmethod>> get_accDescription() 
<<stdmethod>> get_accRole() 
<<stdmethod>> get_accState() 
<<stdmethod>> get_accHelp() 
<<stdmethod>> get_accHelpTopic() 
<<stdmethod>> get_accKeyboardShortcut() 
<<stdmethod>> get_accFocus() 
<<stdmethod>> get_accSelection() 
<<stdmethod>> get_accDefaultAction() 
<<stdmethod>> accSelect() 
<<stdmethod>> accLocation() 
<<stdmethod>> accNavigate() 
<<stdmethod>> accHitTest() 
<<stdmethod>> accDoDefaultAction() 
<<stdmethod>> put_accName() 
<<stdmethod>> put_accValue() 
<<stdmethod>> SetObjectToProxyFor() 
TabHeight() 
TabRect() 
TabRectPage() 
TabRectDlg() 
TabRow() 
TabStrip() 

<<atlobject>> 

IDispatchImpl<IAccessible,&IID_IAccessible,&LIBID_Accessibility> IDispatchImpl<ITestProxy,&IID_ITestProxy,&LIBID_RATIONALTESTPROXYLib> 

ScaleModeConstants 
ssUnknown = -1 
ssUser = 0 
ssTwip = 1 
ssPoint = 2 
ssPixel = 3 
ssCharacter = 4 
ssInch = 5 
ssMillimeter = 6 
ssCentimeter = 7 

<<enum>> 

SSTabPxy <<typedef>> 

<<Implements>> 
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However, in contrast to ActiveX, that IAccessible pointer can be further modified with a long integer that can be 
thought of as an offset.  This offset mechanism facilitates the implementation of some controls where sub-objects 
are considered trivial, and the there is no need to create new objects for them.  The proxy for the SSTab control uses 
the offset approach, while the proxy for the MSFlexGrid creates a new object for each sub-object.  In Active 
Accessibility these two distinct approaches are supported by referencing objects as VARIANTs (See Microsoft 
Visual C++ Documentation for more information on the VARIANT data type). 
 
The distinction between these two approaches becomes much clearer by comparing the implementation of the 
example proxies. To illustrate the difference in the two approaches, examine the accHi t Test ( )  method 
implemented in the example proxies.  (A more detailed description of this and other proxy methods is provided 
under the section entitled “Modifying the Base Proxy Code” ; the following explanation is offered to clarify the 
difference between the approaches taken in the two examples.)  This method takes a pair of coordinates as input and 
returns a pointer to the child (sub-object) that is under the given coordinates.  It is declared as: 
 

accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  
 
Notice that the child is returned through a pointer to a VARIANT. 
 



Extending Rational Robot Support for New ActiveX Controls 

Copyright Rational Software 2001 
 

13

Examine accHi t Test ( )  as implemented in the SSTab proxy in CSSTabPxy. cpp  (see Appendix B).  In lines 
114 and 115, accHi t Test ( )  has determined that the coordinates correspond to the tab control itself; and 
therefore is preparing to return CHI LDI D_SELF as a 4-byte signed integer (indicated by VT_I4): 
 

pvar Chi l d- >vt  = VT_I 4;  
    pvar Chi l d- >l Val  = CHI LDI D_SELF;  

 
Similarly, in lines 152 and 153 the given coordinates correspond to a specific tab, and the number of the tab is 
returned, again as a 4 byte signed integer: 
 

pvar Chi l d- >vt  = VT_I 4;  
  pvar Chi l d- >l Val  = i +1;  

 
When Robot calls back into the proxy, for example by calling get _accName( )  to find the name of an object, it 
will pass the pvar Chi l d pointer returned by accHi t Test ( ) .  Therefore the implementation of get_accName() 
will rely on the fact that the VARI ANT pointed to by pvar Chi l d is either CHI LDI D_SELF or the index one of 
the control’s tabs.  
 
Now consider the accHi t Test ( )  as implemented for the MSFlexGrid proxy in Cf l xGdPxy. cpp (see 
Appendix C).  Note that as in the SSTab control, if the coordinates reference the control itself, and not a child object, 
accHi t Test ( )  returns CHI LDI D_SELF as a 4-byte signed integer, as in lines 116 and 117, as well as lines 165 
and 166: 
 

  pvar Chi l d- >vt  = VT_I 4;   / /  4- byt e s i gned i nt eger  
   pvar Chi l d- >l Val  = CHI LDI D_SELF;  

 
However, in contrast to the tab proxy, when the coordinates references a cell in the grid, the MSFlexGrid proxy 
instantiates a child object and returns a pointer to its IDispatch interface (see lines 170-196): 
 
   / /  Ret ur n an I Di spat ch poi nt er  t o t hat  obj ect ,  because essent i al l y  
   / /  t hat  i s  t he onl y sor t  of  i nt er f ace t hat  can be r et ur ned vi a an 
   / /  OLE f unct i on cal l .  The cal l er  wi l l  quer y t he I Di spat ch f or  
   / /  t he I Accessi bl e i nt er f ace associ at ed wi t h t he obj ect .  
  pvar Chi l d- >vt  = VT_DI SPATCH;  
 
   / /  Det ach t he i nt er f ace f r om t he smar t  poi nt er  so i t  wi l l  
   / /  not  be c l eaned up when i t  goes out  of  scope.   I t  needs 
   / /  t o be a l i ve poi nt er  when we pass i t  back,  so t he cal l er   
   / /  can use i t .  The cal l er  i s  r esponsi bl e f or  der ef ' i ng when  
   / /  i t  i s  done wi t h i t .  
  pvar Chi l d- >pdi spVal  = spCel l Di sp. Det ach( ) ;  
 
 
The cell’s interface is implemented in cel l pr oxy. cpp, and contains its own versions of accHi t Test ( ) , 
get _accName( ) , and so on.  These methods answer for individual cells in the grid, and not to the grid itself. 
 
These examples show the two different approaches for handling children.  In the SSTab control, offsets are used and 
separate pointers are not created.  In the MSFlexGrid control each individual cell is handled as a separate object.  
The decision to implement a proxy using one method instead of the other is based on how the control presents itself.  
It does not matter how the control itself is implemented, a proxy developer can consider the control a black box.  
The choice comes down to which approach will be easier to implement programmatically.  With a tab control, it is 
intuitive to number the children sequentially, because there are few tabs and they are not being added and deleted.  
With a grid, each cell is a separate entity, and there could be hundreds or thousands of cells.  Some controls provide 
access to their children through an enumeration object.  For these controls, it will likely be easier to treat each child 
as a separate object – if the proxy tried to reference the children using integer offsets, and the control added or 
removed children (or even reordered the list), then the proxy would not work properly. 
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A proxy developer may decide that a hybrid of these two methods is most appropriate.  For example, if a grid 
control contained scroll bars in addition to the cells in the grid, the proxy developer may choose to represent each 
cell using a separate child pointer while representing the scroll bar objects as offsets from the main object.  
Alternatively, the proxy could create two different kinds of child sub-objects – a scroll bar sub-object and a cell sub-
object.  The scroll bar object could then, in turn, use offsets to refer to the buttons, slider and other parts of the scroll 
bar.  To avoid complicating the sample code, the MSFlexGrid example does not address scroll bars, and is 
implemented purely with child pointers to individual cells. 
 
Developers familiar with ActiveX programming but unfamiliar with Active Accessibility programming will likely 
find this specific topic the most challenging aspect of proxy development.  However, implementation decisions such 
as these rapidly become clearer with a little experience. 
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pvar Chi l d- >l Val  = CHI LDI D_SELF;  

I Cel l Pr oxyPt r  spCel l Pr oxy( CLSI D_Cel l Pr oxy) ;  
pvar Chi l d- >pdi spVal  = spCel l Di sp. Det ach( ) ;  
 

� 
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pvar Chi l d- >l Val  = i +4;  

pvar Chi l d- >l Val  = CHI LDI D_SELF;  
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The following resources are required to create a Robot proxy for an ActiveX control. 

Rational Robot ActiveX Proxy Wizard 
Rational Software created this Microsoft Visual Studio Wizard to simplify and accelerate proxy development.  After 
a proxy developer specifies an ActiveX control, the Wizard automatically generates a self-registering skeleton proxy 
that is pre-populated with relevant information from the selected control.  The developer must then modify the 
skeleton code to create a fully functional proxy.  The Wizard is available at no cost, and will be downloadable from 
Rational at http://www.rational.com at a later date. 
 

Microsoft Visual Studio Version 6.0 
The Rational Robot ActiveX Proxy Wizard runs under Microsoft Visual Studio 6.0, and creates skeleton code in 
C++.  Proxy development requires Service Pack 3 or  later  of Microsoft Visual Studio 6.0.  See 
http://msdn.microsoft.com/vstudio/downloads/updates.asp for product updates. 
 

Microsoft Active Accessibility RDK (Redistribution Kit) 
 
Microsoft® Active Accessibility® (MSAA) is a developer technology that makes computer programs more 
accessible to people who use accessibility aids. For developers, it also can expand the capabilities of testing tools 
and other specialized utilities.  Rational Robot ActiveX proxies leverage this technology to provide the information 
that Robot requires to test a control.    
 
As an underlying technology, Active Accessibility is invisible to users. Developers have been using it since 1997, 
and proxy developers may find it is already installed on their systems.  Active Accessibility is in Microsoft Office 
97 and Office 2000. It is also in Microsoft Windows® 98, Windows® 2000 and Windows® Millennium, 
Windows® NT Service Pack 6, and Microsoft Internet Explorer 3.0, 4.01 and 5. 
 
Developers running Windows® 95 or Windows® NT Service Pack 5 or below will need to download the MSAA 
RDK (Redistribution Kit) from (http://www.microsoft.com/enable/msaa).   
 
If you do not have the MSAA RDK, the skeleton proxy created by Rational Robot ActiveX Proxy Wizard will not 
compile because the build requires the file ol eaut 32. dl l , which is installed as part of the RDK.  If you 
encounter this problem, download and install the MSAA RDK. 
 
The MSAA SDK (Software Development Kit) is not required, but may be useful as a reference and as a source for 
more detailed information on Active Accessibility programming. 
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This section provides a high-level view of the process used to create a proxy.  Each step in this process is described 
in greater detail below. 

Install the Required Software 

 
In addition to Microsoft Visual Studio (Service Pack 3 or higher), proxy developers will need the Rational Robot 
ActiveX Proxy Wizard and the Microsoft Active Accessibility Redistribution Kit (MSAA RDK).  See the section 
entitled “Required Software” above for instructions on obtaining these resources.  While installation of the proxy 
wizard and the MSAA RDK is fairly straightforward, additional instructions are provided under “ Installing the 
Required Software” below.  

Create a New Proxy Project with the Proxy Wizard 
Once the required software has been installed, the next step is to use the Rational Robot ActiveX Proxy Wizard to 
create a skeleton proxy for the ActiveX control that will be tested.  A proxy developer can launch this Wizard from 
within Microsoft Visual Studio, specify the ActiveX control, and then identify the control’s primary interface.  The 
Wizard then generates a compilable, self-registering proxy, which the developer must modify to create a fully 
functional proxy. 

Modify the Base Proxy Code 
 
The skeleton proxy created by the Wizard includes a set of “TODO” points – places where the proxy developer 
needs to add code to complete the proxy.  This step is the core of proxy development.  The developer must 
investigate the methods and properties that the control makes available using whatever control documentation may 
be available and programming tools – such as those included with Microsoft Visual Studio.   Using the control’s 
methods and properties, the developer adds code to the proxy so that it can extract information from the control to 
respond when Rational Robot queries the proxy. 

Test the Proxy 
 
There are a number of techniques that can be used to verify that a proxy is operating correctly.  The section “Testing 
and Debugging the Proxy”  offers some pointers that proxy developers will find useful to ensure accurate results. 
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Installing Microsoft Active Accessibility 
Developers working on Windows 98, Windows ME, Windows 2000 or Windows NT SP6 may not need to install 
Microsoft Active Accessibility (MSAA) because it is included by default on those platforms.  They may however, 
consider installing it anyway, to ensure they have the most current version.  Developers on Windows 95 and 
Windows NT SP5 and below must install the MSAA RDK (Redistribution Kit).  The MSAA RDK is available at no 
cost from http://www.microsoft.com/enable/msaa as a self-extracting executable (msaar dk. exe) .  Installation of 
the MSAA RDK is trivial and takes only a few seconds. 

Installing the Rational Robot Proxy Wizard 
The Rational Robot Proxy Wizard is also available at no cost, and will be downloadable from Rational at 
http://www.rational.com  at a later date. 
 
To install the Rational Robot Proxy Wizard: 
 

� � Unzip the downloaded file into a temporary directory. 

� � Copy the files Pr oxyWi z. awx and, if available, Pr oxyWi z. hl p to 

<DevSt udi oRoot >\ Common\  MSDev98\ Templ at e\  

where <DevStudioRoot> is the directory in which Microsoft Visual Studio is installed,  

typically “C: \ Pr ogr am Fi l es\ Mi cr osof t  Vi sual  St udi o”. 

If the \ Templ at e\  subdirectory does not exist, create it. 
 
To verify correct installation of the Rational Robot Proxy Wizard: 

� � Start Microsoft Visual C++ 6.0 

� � Select “New…” from the “File” Menu 

� � Click on the “Projects” tab 

� � Verify that “Rational Robot ActiveX Proxy Wizard” is listed (See Figure 8) 
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The Rational Robot ActiveX Proxy Wizard automates most of the preliminary “grunt”  work needed to write a 
proxy.  This wizard uses information provided by the proxy developer to generate a proxy framework and associated 
Microsoft Visual C++ workspace.  The generated code is fully commented, and can be compiled immediately into a 
self-registering (but ineffective) Robot proxy. 

Starting the Wizard 
 
To launch the Rational Robot ActiveX Robot Wizard: 

� � Start Microsoft Visual C++ 6.0 

� � Select “New…” from the “File” Menu 

� � Click on the “Projects” tab 

� � Select “Rational Robot ActiveX Proxy Wizard” 

� � Enter a name for the new proxy.  For example, “FlxGdPxy”, “SSTabPxy” or “AcmePxy”. 

� � Click OK. 
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Specifying the Control  
After it is launched, the Rational Robot ActiveX Proxy Wizard guides the user through a two-step process.  In the 
first step, the proxy developer provides the programmatic name of the control for which the proxy is being built.  
This is the friendly name (VersionIndependentProgID) that is used to identify the control in the Registry under 
HKEY_CLASSES_ROOT, for example MSFl exGr i dLi b. MSFl exGr i d or TabDl g. SSTab.  (See Figures 4 
and 5a).  
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If the specified name is not a valid ActiveX control or if the specified control already has a proxy, a warning 
message will be displayed.   

Determining the Programmatic Name of a Control 
The proxy developer may need to use the Registry Editor (regedit.exe) to determine the programmatic name of the 
control.  This can be done by first establishing the name of the file that implements the control, for example 
msf l xgd. ocx.   In Visual Basic, this information is available for each control on the components dialog box 
(Select “Project | Components…”) as the control’s “Location.”   For example, a search for the MSFlexGrid’s file 
name “msf l gxgd. ocx”  in the registry yields: 
 
HKEY_CLASSES_ROOT\ CLSI D\ { 6262D3A0- 531B- 11CF- 91F6- C2863C385E30} \ I npr ocSer ver 32  
 
The search may need to be repeated more than once.  The sibling key to InprocServer32 is 
VersionIndependentProgID, and that key contains the programmatic name “MSFlexGrid.MSFlexGrid” .  (See Figure 
4.) 
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Specifying the Primary Interface 
 
The second step of the Wizard requires the developer to select the primary interface of the control.  Each control 
may expose several interfaces, but there will be only one primary interface.  The primary interface contain the 
methods and properties needed by the proxy to identify the control’s children, obtain object names, determine 
bounding rectangles and so on.  The primary interface may not expose all the information that a proxy developer 
will need directly; but in such cases, it will provide access to other interfaces that can be used to obtain the needed 
information. The Rational Robot ActiveX Proxy Wizard presents a list of interfaces contained by the control, from 
which the developer can select the primary interface.  
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Determining Which Interface is the Primary Interface 
There is no failsafe method of identifying the primary interface of a control.  (If there was, the proxy Wizard would 
use it, and eliminate this step.)  However, there is a process that developers use to help select the correct interface.  
Developers can use a Microsoft utility, “OLE View”  to examine the interfaces presented by a control before 
deciding which one is likely the primary interface.   

� � Launch the tool named “OLE View” under Microsoft Visual Studio 6.0 Tools. 

� � Expand the “Interfaces” branch at the bottom of the tree view in the left-hand pane to see 

all of the ActiveX interfaces registered with the system. 

� � Select an interface from your control (for example IMSFlexGrid), and open it by double 
clicking. 

(An interface may be listed more than once.) 

� � Click “View Type Info” on the “Default Interface Viewer” dialog box that appears. 
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� � A new window will open to display all the methods and properties exposed by this interface. 
 
Try examining the interfaces for the SSTab control.  Note that for I SSt abCt l ,  the listed methods include 
Rows( ) , Col s( ) , Cel l Hei ght ( )  and Cel l Wi dt h( ) , which by their names alone indicate that this interface 
is likely to provide the functionality required by the proxy.  If another interface is examined, for example 
“ I RowCur sor ” , no relevant methods or properties are apparent. 
 

Confirming the New Project Information 
 

As a final step, the Wizard asks the user to review and confirm the new project information. 
 
Once the user confirms this information, the proxy Wizard creates a new workspace in Microsoft Visual C++, and 
generates several C++ source files, header files, resource files and a random GUID for the proxy.  At this point, the 
proxy developer should be able to compile and link the new proxy.  Next, the developer will have to augment the 
base proxy code to create a fully operational ActiveX proxy. 
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When the Rational Robot ActiveX Proxy Wizard finishes, it automatically opens the newly created workspace in 
Visual C++.  The Wizard creates several project files including source files (.cpp),  and header files (.h).  From this 
point, completion of the proxy consists of completing six unfinished methods labeled in the skeleton code as TODO 
points.  All of the TODO points are located in c<pr oj ect Name>. cpp, for example CFl xGdPxy. cpp and 
CSSTabPxy. cpp.  Each of the size TODO points is located in a method defined by the IAccessible interface.  The 
IAccessible interface contains several more methods, but because Robot never calls them they do not need to be 
implemented.  Stubs for these methods are located in c<pr oj ect Name>. h.   
  
Each TODO point must be addressed to complete the proxy.  However, there may be additional modifications 
required to the base proxy code at locations other than the TODO points, so it is important to understand what each 
method is expected to do and how the methods in the samples do it.   Altogether, there are seven methods 
implemented in the main source module (c<pr oj ect Name>. cpp), each of which is described in detail below.  In 
addition there are a number of helper functions in PrxyBase.cpp that provide common functionality needed by most 
proxies. 
 
When creating a new proxy, one of the first things that a developer must decide is how the proxy will reference the 
control’s child objects.  See “About the Examples: MSFlexGr id and SSTab”  for a detailed discussion of this 
issue.  Once a decision has been made to use either offsets or instantiated objects, completion of the individual 
TODO points becomes a matter of accessing the control’s methods and properties to acquire the needed information. 
Determining what methods and properties will be of use when building a proxy may require some detective work.  
This kind of information can be obtained by reading through a control’s documentation, checking with the control 
vendor’s support system, or by examining the control’s interface using the OLE View utility (see “Specifying the 
Pr imary Inter face”  under “Creating a New Proxy Project with the Proxy Wizard”  for an example on how this is 
done). 
 
The TODO points below are discussed in an order that provides a contextual flow to the explanation.  
Implementation need not follow this same order.  In fact, after reading through this section, many developers may 
prefer to start with the final three TODO points as they tend to be less complicated and easier to implement than the 
first three.  In any case, it may be helpful to examine the sample code in the Appendixes while reading the 
implementation notes for each of the TODO points. 
 
In general, the code generated by the proxy Wizard performs some parameter validation on entrance to each method, 
and uses t r y and cat ch for exception handling (see the Microsoft Visual C++ Programmer’s Guide for more 
information on this mechanism).  All methods return either S_OK to indicate success or an affirmative response, 
S_FALSE to indicate a negative response, or an error code (E_XXXX)  to indicate an unexpected error condition.  
All other data – such as object names, child pointers, number of children, bounding rectangles, and object role – are 
passed back to the caller via a pointer passed as a parameter.  For simplicity, the explanation of each of these 
methods below often refers to this data has being “returned” , however, technically speaking, the only values 
returned are S_OK, S_FALSE, or an error code.  In the sample code, calls to ATLTRACE2( )  are used for 
debugging.  This topic is discussed in more depth in “Testing and Debugging the Proxy”  below. 

SetObjectToProxyFor() 
This method is called by Robot immediately after the proxy is instantiated.  Set Obj ect ToPr oxyFor ( )  
takes as its only argument a pointer to an ActiveX control’s main interface.  From this information, the proxy must 
decide if it can answer for the control.  If it can, this method saves the ActiveX control’s interface pointer and 
returns a success code.  Usually, the proxy will be able to answer for a control since Robot only queries the proxy 
listed in the Registry for the control in question.  However, in certain cases, a proxy may be unable to handle a 
control configured with a particular property or style setting.   In these cases, if the proxy cannot support the 
ActiveX control, it returns an error code.   
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Note the following code fragment from Set Obj ect ToPr oxyFor ( )  in CSSTabPxy. cpp: 
 

/ /  Thi s sampl e onl y knows how t o handl e t he ssSt yl eTabbedDi al og st y l e 
 i f  ( m_spSSTabCt l - >St yl e ! = ssSt yl eTabbedDi al og)  
 {  
  ATLTRACE2( at l Tr aceUser , 0, _T( " Don' t  know how t o handl e t hi s v i sual  st y l e. " ) ) ;  
  r et ur n E_FAI L;  
 }  
 
This is an example of code that was added to the proxy outside of one of the predetermined TODO points.  Because 
the SSTab control proxy, as provided, does not support any style other than ssSt y l eTabbedDi al og, it returns a 
failure code (E_FAI L) if the given control’s Style property is not set to this value.  In general, 
Set Obj ect ToPr oxyFor ( )  may not need to be modified at all.  The MSFlexGrid control version, for example, 
was generated by the proxy wizard and left unchanged. 

TODO #1: accHitTest() 

To identify whether a point is within an object, within its child, or neither, clients call the 
IAccessible::accHitTest method of the parent object, passing the screen coordinates of the point to 
be hit tested. The following describes some typical scenarios, as described in the MSAA SDK: 

o If the object's children overlap at a specified point, IAccessible::accHitTest retrieves 
the topmost child that visually appears to occupy the space.  

o If a window covers a child, or if the child is clipped by the parent, hit testing the 
covered point will retrieve the child even though it isn't actually visible.  

o If the child found at the specified point is an accessible object (as opposed to a child 
element) the method returns the child's IDispatch interface.1 

 
When Robot needs to know what object is underneath a particular pair of coordinates (for example, when the user 
clicks the mouse during a recording session), Robot calls the accHi t Test ( )  method.  This method takes an x-
coordinate, a y-coordinate and a pointer to an uninitialized VARIANT that will be used to return the child object.  If 
the given point is over the object accHi t Test ( )  returns success (S_OK), if not it returns S_FALSE.  Exactly 
what the proxy returns in the VARIANT pointer depends on whether the proxy developer has decided to reference 
the control’s child objects as offsets, or as separate objects.  The section entitled “About the Examples: 
MSFlexGr id and SSTab”  explains this topic, and provides additional insight into how each sample implements 
accHi t Test ( ) . 
 
In the base proxy code, accHi t Test ( )  first checks to see if the given coordinates fall inside the control’s 
bounding rectangle.  If they do not, then the method returns S_FALSE immediately.   
 
SSTab Proxy Implementation Notes 
If the coordinates fall into the control’s boundaries, the SSTab proxy for the proceeds to use properties exposed by 
the control (such as Tabs and TabsPer Row), and utility functions (such as TabRow( )  and TabRect ( ) ) to 
determine if the coordinate pair corresponds to one of the control’s tabs or to the control itself.  If the coordinates 
reference the control itself and not a tab, the value of the return VARIANT is set to CHI LDI D_SELF.  If the 
coordinates reference a tab, then the index of the tab (i.e.: 1, 2, 3, etc) is returned in the VARIANT. 
 
MSFlexGrid Proxy Implementation Notes 

                                                           
1 This description of accHitTest and the descriptions of accLocation, accNavigate, get_accName, get_accRole, and 
get_accChildCount, are from the Microsoft Active Accessibility C/C++ Developer’s Guide. 
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The accHi t Test ( )  in the MSFlexGrid proxy takes a different approach.  For coordinate pairs that reference one 
of its child objects, i.e. cells, it returns a pointer to a cell object’s IDispatch interface in the VARIANT.  The cell 
object is implemented in cel l pr oxy. cpp (see Appendix D).  However, like the SSTab proxy, if the coordinates 
do not correspond to any cells in the grid, the MSFlexGrid version of accHi t Test ( )  also returns 
CHI LDI D_SELF in the VARIANT.  Note that this version of accHi t Test ( )  relies on methods and properties 
specific to the MSFlexGrid control, such as RowHei ght , RowPos, Col Wi dt h, Col Pos, and Bor der St y l e.   
 
When CFl xGdPxy: : accHi t Test ( )  returns a pointer to a cell object, Robot places a second call to that object’s 
accHi t Test ( )  method (CCel l Pr oxy: : accHi t Test ( ) ).  The cell object must implement a parallel version 
of each Active Accessibility method implemented by the grid proxy, namely accHi t Test ( ) , accLocat i on( ) , 
accNavi gat e( ) , get _accName( ) , get _accRol e( ) , and get _AccChi l dCount ( ) .  Robot calls in to 
the cell proxy’s accHitTest() to see if the given coordinate pair references the cell itself or a child of the cell.  
Because the cell has no children, this version of accHi t Test ( )  always returns CHI LDI D_SELF if the 
coordinate pair does, in fact, fall anywhere within the cell. 

TODO #2: accLocation() 
To get the screen location of an object or one of the object's children, clients call IAccessible::accLocation. 
This method returns the coordinates of the specified object's bounding rectangle. If the object isn't shaped 
like a rectangle, the method returns the coordinates of the smallest rectangle that encompasses the entire 
object. 
 

Robot calls accLocat i on( )  when it needs to know the bounding rectangle for a given object.  In a sense, 
accLocat i on( )  is the inverse of accHi t Test ( ) . Whereas accHi t Test ( )  returns the object associated 
with a given screen location, accLocat i on( )  returns the entire screen area (or bounding rectangle) associated 
with a given object.  This method returns its results in the form of the coordinates of the top, left corner of the 
object’s rectangle, along with the rectangle’s width and height. 
 
By default, the base proxy code is set up to handle the case where the child specified is CHILDID_SELF, indicating 
that Robot wants to know the bounding rectangle of the entire control.  After calling the helper function 
Ct r l Rect ( )  (defined in PrxyBase.cpp), the proxy simply sets each of the required return values and returns 
success (S_OK).  See Appendix C, lines 249-259. 
 
SSTab Proxy Implementation Notes 
In addition to handling the CHILDID_SELF case, the SSTab Proxy version of accLocat i on( )  must be able to 
return the bounding rectangles for each of its children, i.e. each tab.  To accomplish this, accLocat i on( )  calls 
TabRect ( )  which in turn calls TabRect Dl g( ) .  TabRect Dl g( )  uses tab-specific properties to translate the 
control’s geometry and calculate the screen coordinates and size of a given tab.   
 
Note that TabRect ( )  is called during processing of both accHi t Test ( )  and accLocat i on( ) .  All proxies 
that use offsets to identify child objects, such as the SSTab proxy, will share a similar structure and similar 
functions.  Basically accHi t Test ( )  and accLocat i on( )  both need to be able to obtain the bounding 
rectangle of a child indicated by a given offset.  Therefore, every offset-based proxy will benefit from implementing 
such a function, and leveraging it for both the accHi t Test ( )  and accLocat i on( )  methods. 
 
MSFlexGrid Proxy Implementation Notes 
Because the MSFlexGrid proxy instantiates a separate object for each child object of the MSFlexGrid control, the 
version of accLocat i on( )  generated by the proxy wizard in CFl xGdPxy. cpp is complete as is.  Robot will 
only call the accLocat i on( )  method on this proxy’s main interface to obtain the rectangle for the entire control 
(var Chi l d. l Val  will be set to CHI LDI D_SELF).  For proxies that reference children as separate sub-objects 
(like the MSFlexGrid Proxy), Robot will call directly into the sub-object’s accLocat i on( )  in the cell’ s interface.  
This example proxy implements this interface in cel l pr oxy. cpp.   Like its grid counterpart, the cell version of 
accLocat i on( )  will only be called with var Chi l d. l Val  set to CHI LDI D_SELF, since individual cells do 
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not have children.  The bounding rectangle of the cell is calculated using properties from the entire grid (Col Pos, 
RowPos, Col Wi dt h, RowHei ght , and Bor der St y l e).  These properties are accessed via a pointer to the 
parent MSFlexGrid control, which was stored away by Set I nf o( ) .   Set I nf o( )  is called when a new cell 
proxy is created. 

TODO #3: accNavigate() 
Clients can retrieve information about an object that is spatially or logically near another object within the 
same container by calling IAccessible::accNavigate and specifying one of the navigation constants.  
 
With spatial navigation clients navigate to an object based on its location on the screen. Clients can 
navigate up, down, left, or right from the current object to obtain information about another object within 
the same container.  
 
With logical navigation clients navigate to the object that logically precedes or follows another object (as 
determined by the server). Clients can navigate to all of an object's children in two ways:  
 

o Start the navigation with NAVDIR_FIRSTCHILD and then repeatedly call the method with 
NAVDIR_NEXT. 

o Start the navigation with NAVDIR_LASTCHILD and repeatedly call the method with 
NAVDIR_PREV.  

 
Whichever direction, the navigation should visit each visible child belonging to the parent object. 
Additionally, each child should be visited only once, and the navigation should not loop around. That is, 
the method should fail if a client attempts to navigate before the first object or after the last object. 

 
During script playback, Robot calls accNavi gat e( )  to locate sub-objects that were exercised when the script 
was recorded.  For example, if Robot must simulate click on a tab named “Color” , it calls accNavi gat e( )  first 
on the SSTab control itself to find the control’s first tab, and then calls accNavi gat e( )  repeatedly, iterating over 
all the tabs until it finds the “Color”  tab.  The first parameter to accNavi gat e( )  is a navigation code that 
specifies the desired navigation direction.  Although Active Accessibility defines several navigation codes, Robot 
uses only two: NAVDI R_FI RSTCHI LD and NAVDI R_NEXT.  There is no need for a proxy to implement any more 
than these.  For NAVDI R_FI RSTCHI LD, the method must return a VARIANT pointer to the control’s first child 
object.  If the code is NAVDI R_NEXT, then the method must return a sibling to the child object indicated by the 
second parameter.  In the case where NAVDI R_NEXT is called on the last child object, the method must return 
FALSE (S_FALSE). 
 
SSTab Proxy Implementation Notes 

The SSTab proxy’s implementation of accNavi gat e( )  is straightforward.  If NAVDI R_FI RSTCHI LD is 
specified, and the control has at least one tab, the method will set the VARIANT to 1, indicating the first tab, and 
return S_OK.  If NAVDI R_NEXT is specified on the last tab, the method returns S_FALSE immediately.  If 
NAVDI R_NEXT is specified on anything but the last tab, the method adds one to the index and returns S_OK. 
 
MSFlexGrid Proxy Implementation Notes 
 
The implementation of accNavi gat e( )  in the MSFlexGrid is slightly more complex, because once again, the 
functionality is split between the grid (i.e. the control) object and the cell object.  On the grid side, 
CFl xGdPxy: : accNavi gat e( )  always returns S_FALSE when NAVDI R_NEXT is specified, because the grid 
itself does not have any siblings.  When NAVDI R_FI RSTCHI LD is specified, this method instantiates a cell object 
for the cell at row zero, column zero – similar to the action accHi t Test ( )  takes when it returns a pointer to a cell 
object – and returns S_OK.  On the cell side, CCel l Pr oxy: : accNavi gat e( )  complements its parent’s 
implementation.  Because the cell has no children, this method returns S_FALSE if NAVDI R_FI RSTCHI LD is 
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specified.  And when NAVDI R_NEXT is specified, this method calculates the row and column of the next cell in the 
grid.  If it is not the last cell, it too instantiates a new cell object and returns S_OK. 
 
Note that the proxy need not return the same pointer to an object every time Robot navigates to it.  For example, 
each time Robot navigates to the cell at row 2, column 1, the MSFlexGrid proxy is free to create a new cell object 
and return a pointer to it.  When Robot is done using any of the instantiated objects, it dereferences the pointer, and 
the object cleans itself up. 

TODO #4: get_accName() 
The Name property is a string used by clients to identify, find, or announce an object for the user. All 
objects should support the Name property. For example, the text on a button control is its name, while the 
name for a list box or edit control is the text from an associated static text control. Even graphic objects 
that don't display a name should have text to provide when queried for the Name property.  

 
The Name property is retrieved by calling IAccessible::get_accName. 

 
The get _accName( )  method returns the name property of the specified control or child object.  The name is 
returned as a BSTR (See the Microsoft Visual C++ Programmer’s Guide for a description of the BSTR data type).  
Proxy developers may find the helper function Get Pr oper t y( )  helpful in implementing this method.  If there is a 
property that a proxy needs to access programmatically and it is not available on the object’s interface, 
Get Pr oper t y( )  can often be used to retrieve it.  Examples of properties that Get Pr oper t y( )  can access 
include “Name” , “Lef t ” , “Top”  and “hWnd” .  Note that the base proxy code as generated by the proxy wizard 
uses Get Pr oper t y( )  to retrieve the name of the control itself when CHI LDI D_SELF is specified. 
 
Both of the example proxies use _bst r _t  class to store the return string.  Because this class manages resource 
allocation and deallocation, the samples always return a copy of the string.  Otherwise the returned value would be 
automatically cleaned up when the method returned, and the string would be unusable by Robot. 
 
SSTab Proxy Implementation Notes 
In the SSTab proxy version of get _accName( ) , if a child object is indicated, then the name of the tab is retrieved 
by accessing the control’s TabCapt i on property.   
 
Note: Robot assumes that the names of child objects returned by get _accName( )  are unique.  If, for example, a 
tab control with two identically named tabs were being tested, then the results returned by Robot would be 
undefined.  A proxy developer may be tempted to “munge”  the name (by appending an integer to it, for example) to 
ensure uniqueness.  However this approach is not ideal because it is susceptible to failure when the tabs are 
reordered.  If possible, it is better to correct the problem at its source – by employing sound programming practices 
and replacing duplicate tab names with unique names in the application itself. 
 
MSFlexGrid Proxy Implementation Notes 
Like CFl xGdPxy: : accLocat i on( ) , the MSFlexGrid version of this method, 
CFlxGdPxy: : get _accName( ) , remains unchanged from the original wizard-generated code.  This method only 
handles name requests for the entire grid.  Name requests for individual cells are handled directly by the cell proxy 
version, CCel l Pr oxy: : get _accName( ) .  Because individual cells do not have names assigned to them, the 
cell proxy generates a name for them in the form, “Row=<row>,Col=<col>” .  The format of this string is somewhat 
arbitrary and is chosen by the proxy developer. However, it helps to make the string descriptive so that the resultant 
Robot scripts will be easier to understand and edit. 
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TODO #5: get_accRole() 
The Role property describes what kind of user interface element an object is. All objects should support the 
Role property. 
 
In many cases, the object's role is obvious. For example, windows have a role of 
ROLE_SYSTEM_WINDOW and push buttons have the ROLE_SYSTEM_PUSHBUTTON role.  
The Role property is retrieved by calling IAccessible::get_accRole.  

 
Active Accessibility provides role constants (defined in oleacc.h) that identify common object roles. It is 
recommended that server developers use these predefined role values. However, servers can provide their 
own localized strings if the predefined values do not suffice. 

 
The method get _accRol e( )  is used to retrieve the role property of a specified child object.  It returns a 
VARIANT object that contains either a role constant (defined in oleacc.h) or, if no pre-defined role applies, a string 
that describes the role of the object.  Examples of pre-define roles are ROLE_SYSTEM_TITLEBAR, 
ROLE_SYSTEM_MENUBAR, ROLE_SYSTEM_SCROLLBAR, ROLE_SYSTEM_TABLE and 
ROLE_SYSTEM_PAGETAB.  When Robot calls get _accRol e( )  to determine the role of a control or sub-
object, the proxy should return a pre-defined constant whenever possible, because Robot is better able to make 
assumptions about objects if these constants are used.  Note that child object will often have a different role than the 
control itself.  Determining which of the pre-defined roles an object fulfills sometimes requires making an educated 
best guess based on knowledge of the object and descriptions of the roles in Active Accessibility documentation. 
 
SSTab Proxy Implementation Notes 
The SSTab proxy version of get _accRol e( )  returns ROLE_SYSTEM_DI ALOG if the requested object is the 
control itself, and ROLE_SYSTEM_PAGETAB if the requested object is one of the control’s tabs. 
 
MSFlexGrid Proxy Implementation Notes 
The MSFlexGrid version, CFl xGdPxy: : get _accRol e( )  returns ROLE_SYSTEM_TABLE for the entire 
control.  The cell proxy version, CCel l Pr oxy: : get _accRol e in cel l pr oxy. cpp,  r et ur ns 
ROLE_SYSTEM_CELL.   

TODO #6: get_accChildCount() 
IAccessible::get_accChildCount retrieves the number of children belonging to this object. All objects must 
support this property. 

 
This method returns the number of child objects contained by a parent object.  For a tab control, this would be the 
number of tabs; for a grid control it would include the number of cells.  For objects with no children, 
get _accChi l dCount ( )  should respond with 0 (zero).  Note that the actual child count can change from one call 
to the next, and will not necessarily remain constant. 
 
SSTab Proxy Implementation Notes 

The SSTab version of get _accChi l dCount ( )  uses the tab control’s “Tabs”  property to determine the number 
of child objects, i.e. tabs and simply returns that value.   
 
MSFlexGrid Proxy Implementation Notes 
 
The get _accChi l dCount ( )  method in CFl xGdPxy. cpp calculates the number of children by multiplying the 
number of rows by the number of columns in the table.  The cell proxy version, 
Ccel l Pr oxy: : get _accChi l dCount ( ) , always returns 0 (zero) because the individual cells do not have 
children. 
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Proxy Coding Issues and Helper Functions 

Screen Coordinates 
 
Visual Basic is capable of using different units of measurement for coordinates when positioning controls in a form. 
The form property that controls the unit of measurement is Scal eMode.  In the vast majority of Visual Basic 
applications the ScaleMode is left as the default, Twips.  A Twip is screen-independent unit equivalent to 1/20 of a 
point, 1/1440 of an inch or 1/567 of a centimeter.    
 
The key point, however, is that a Visual Basic form designer can set the Scal eMode to Twips, Pixels, Inches, 
Millimeters (or a number of other units), but Rational Robot always expects the proxy to return values in pixels.  
Typically, ActiveX controls will return values in Twips, but a proxy developer cannot assume that a control is using 
any particular Scal eMode.  Complicating things further, some ActiveX controls always return Twips, while others 
return values in the units of their container’s Scal eMode.  The SSTab control is an example of a control that 
follows the Scal eMode setting of its container.  If the Scal eMode of the Visual Basic form containing the SSTab 
control is set to Inches for example, then properties like TabHei ght  will be returned in inches.  In contrast, the 
MSFlexGrid control is an example of a control that always returns Twips.  Properties like RowHei ght  and 
Col Wi dt h are always in Twips, no matter what the Scal eMode setting. 
 
The base proxy code generated by the Rational Robot ActiveX Proxy Wizard includes helper functions that are used 
to facilitate the necessary screen coordinate conversions for both of these types of controls. 
 
SSTab Proxy Implementation Notes 
 
Because the SSTab control’s Scal eMode can change, the SSTab proxy must be able to convert from whatever 
Scal eMode the control is using to pixels before answering to Robot.  There are two approaches a proxy developer 
could take.  The more difficult approach would involve querying the Scal eMode property and performing all the 
conversion calculations – for every possible Scal eMode – inside the proxy.  The simpler way is to have the proxy 
set the Scal eMode to pixels, retrieve whatever screen measurements are necessary, and then restore the 
Scal eMode to its original setting.  Visual Basic programs can and do assume that the Scal eMode will remain 
constant once it is set – if the Scal eMode is Twips, it stays Twips.  This implies that an ActiveX proxy must never 
change the Scal eMode without immediately restoring it to its original setting.  Two functions, 
Set Pi xel Mode( )  and Rest or ePi xel Mode( ) , are used to set and restore the Scal eMode of the control.  As 
an example, consider the following code fragment from CSSTabPxy: : TabHei ght ( ) : 
 
 Set Pi xel Mode( ) ;  
 LONG l TabSi ze = ( LONG) m_spSSTabCt l - >TabHei ght ;  
 Rest or ePi xel Mode( ) ;  
 
All calls to Set Pi xel Mode( )  must be followed by a call to Rest or ePi xel Mode( ) , and 
Rest or ePi xel Mode( )  should not be called prior to a call to Set Pi xel Mode( ) . 
 
MSFlexGrid Proxy Implementation Notes 
 
The MSFlexGrid control returns all screen measurements in Twips regardless of the Scal eMode.  Since a call to 
SetPixelMode() for this kind of control will not change the Scal eMode to pixels, the MSFlexGrid proxy must 
perform all conversions between Twips and pixels.  Two helper functions Twi pToPi xel ( )  and 
Pi xel ToTwi p( )  are provided to facilitate these conversions.  Both of these functions take a POI NT as input, and 
convert both the x and y values of the POI NT.  For examples of their use, look at Cel l Pr oxy. cpp. The method 
CCel l Pr oxy: : accHi t Test ( )  must call Pi xel ToTwi p( )  on the given coordinate pair before it can 
determine if the coordinates fall within the cell boundary. Similarly, CCel l Pr oxy: : accLocat i on( )  calls 
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Twi pToPi xel ( )  on the top and left coordinates of the bounding rectangle, as well as the height and width of the 
rectangle before returning those measurements to Robot. 
 

Container Properties 
In some cases, an ActiveX control’s container may maintain specific properties for the control. Proxies must obtain 
these properties – including “Name” , “Lef t ” , “Top” , “hWnd” , and many more  – from the container, and not from 
the control itself.  The helper functions Get Pr oper t y( )  and Set Pr oper t y( )  are used to access properties that 
are not defined by a control’s interface.  The default proxy code calls Get Pr oper t y( _T( " Name" ) )  to obtain 
the name of the control itself.  In turn, Get Pr oper t y( )  obtains the Name property from the control’s container 
(typically a Visual Basic form). 
 

Controls without an HWND 
Because ActiveX controls can be windowless, proxy writers cannot always assume that the control has an HWND 
(window handle).  The base proxy code generated by the Rational Robot Proxy Wizard makes no assumptions as to 
whether the control has an HWND or not.  However, a developer can check for himself, by calling 
Get Pr oper t y( _T( " HWND" ) )  and checking for a non-NULL result.  A valid HWND for a control can simplify 
some aspects of proxy development.  For example, with a valid HWND, Get Wi ndowRect ( )  provides a trivial way 
of determining the control’s bounding rectangle.  Proxies for controls without an HWND can still obtain the 
necessary information, but may need to take a more complicated route to do so.  The best programming style for 
ActiveX proxy writing would be to not presume the presence of an HWND.  In practice however, if a developer is 
sure that an HWND will always be present for a specific control, he may choose to take advantage of that knowledge. 
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As with any software, Rational Robot ActiveX proxies need to be tested, and will likely need to be debugged during 
development.  To test a proxy for an ActiveX control, a proxy developer must have (or create) an application that 
contains control.  A simple application such as those shown in Figures 3a and 3b is sufficient.  Be sure to create a 
standalone Visual Basic executable – testing a proxy is not possible when the application that contains the control is 
running in the Visual Basic interpreter.   

Testing 
A proxy test will typically include a Rational Robot recording session, followed by a playback of the recorded 
script.  While recording, the tester should exercise the control fully, clicking on each of the control’s sub-objects (for 
example, each tab in the SSTab control, and each cell in the MSFlexGrid control).  In addition, mouse clicks around 
each sub-object’s boundaries will verify that the proxy is converting screen coordinates properly.  After recording, 
the tester can examine the resultant script to ensure that Robot recorded the correct ExtensibleName for each sub-
object, and that the recorded coordinates appear to accurately reflect the location of the mouse click relative to the 
sub-object.  During playback, the tester should verify that Robot accurately reproduces the mouse clicks, and does 
so in the correct locations.  This can be accomplished by inserting verification points.  Alternatively, verification can 
be done visually after slowing the script down – either by stepping through it one line at a time, or by inserting 
Del ayFor ( )  commands in the script. 
 

Single Workstation Debugging: Viewing Trace Output 
Sending informative text to a terminal or file is one of the simplest – and most useful – debugging techniques.  For 
ActiveX proxies this kind of debugging can be performed with just one system.  More sophisticated debugging 
techniques (such as setting breakpoints and stepping through proxy execution) require a second workstation.  In the 
sample proxies, calls to ATLTRACE2( )  send the specified text to the debugger output window in Microsoft Visual 
C++.  Proxy developers may want to add additional ATLTRACE2( )  calls to the existing samples to get a better 
understanding of when and how Rational Robot calls the various methods in the proxy’s interface.  In order to see 
this output, the proxy developer must first create a standalone Visual Basic application containing the ActiveX 
control to test (in the example below, this application is named Fl exGr i dSampl e. exe), and then configure 
Microsoft Visual C++ as follows: 

1) Ensure that Microsoft Visual C++ is configured to build the debug version of the proxy 

� � Pull down the “Build” menu  

� � Select “Set Active Configuration…” 

� � Verify that the debug version is selected.  

For example: “FlxGdPxy – Win32 Debug” 
2) Build the proxy 

� � Pull down the “Build” menu 

� � Select “Build <proxyname>.dll” 
3) Specify the test executable and proxy DLL 

� � Pull down the “Project” menu 

� � Select  “Settings…” 

� � Verify that “Win32 Debug” is specified in the “Settings For:” drop down box 

� � Click the “Debug” tab 

� � Select the “General” category 
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� � Under “Executable for Debug Session:”, enter the full pathname of the standalone 
Visual Basic application.  For example:   

D:\Program Files\Microsoft Visual Studio\VB98\FlexGridSample.exe 

See Figure 12. 
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� � Select the “Additional DLLs” category 

� � Add the name of the proxy DLL as a “Local Name” 

For example, enter the full path to f l xgdpxy. dl l  or sst abpxy. dl l  

See Figure 13. 
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� � Click “OK” to accept the changes 

 
4) Start the test application in debug mode and view the output 

� � Pull down the “Build” menu  

� � Select “Start Debug” then “Go” 

� � If the debug window is not visible, pull down the “View” menu, then select “Output” 

� � The test application should now be running 

 
5) Start Rational Robot and record a new Robot script that exercises the ActiveX control in the 

Visual Basic application.  Alternatively, if such a script exists, it can be played back to 
exercise the control.  All ATLTRACE2( )  output will be visible in the debug window of 
Microsoft Visual C++. 

 
6) Exit debug mode when finished 

� � Pull down the “Debug” menu  

� � Select “Stop Debugging” 
 

Dual Workstation Debugging: Breakpoints and Single Step Execution 
Setting breakpoints and stepping through the Robot proxy as it executes requires two systems.  This dual system 
configuration is needed because Robot installs system hooks to capture mouse and keyboard events.  Setting a 
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breakpoint in the middle of one of these system hooks can cause the system to become unstable.  Instructions for 
configuring this kind of test environment can be found in “Debugging Remote Applications”  in the Microsoft Visual 
C++ Programmer’s Guide.  The following is a brief summary of some of the main steps and issues to be aware of 
when setting up remote debugging for ActiveX proxies. 

� � Install the � � � � � � � � � 	 � 
and its required DLL’s on the remote system, and run it 

� � Map a drive on the remote system to the local hard drive that holds the proxy source code 

For example, map drive H: on the remote system to the local system’s C: drive. 

� � If the test Visual Basic application is not on the mapped drive, copy it there so it can be 
accessed from the remote system. 

� � On the local system, in Microsoft Visual C++, pull down the “Build” menu, select “Debugger 
Remote Connection…”, and then select  “Network” 

� � Under “Project | Settings…”, on the “Debug” tab, under General, set the “Executable for 
Debug Session” to the test application as in the single workstation configuration.  In the 
“Remote executable path and file name” enter the same path, but change the drive letter to 
the letter of the mapped drive on the remote system.  For example, if the executable is 
“C: \ f oo. exe” the Remote executable will be “H: \ f oo. exe” 

� � Still on the Debug tab, select “Additional DLLs”.  Again set the Local Name to the full 
pathname of the proxy DLL as in the single workstation configurations.  For the remote name 
enter the same path, but again change the drive letter to the mapped drive.  For example, if 
the local proxy DLL is “C: \ f l xgdpxy\ debug\ f l xgdpxy. dl l ”, the remote name will be 
“H: \ f l xgdpxy\ debug\ f l xgdpxy. dl l ” 

� � At this point, the tester can set any breakpoints as desired, and select “Go” from the debug 
menu 

� � Start Robot on the remote system, and start recording a script that exercises the ActiveX 
control.   

 
Note: Under some circumstances methods containing breakpoints may be called repeatedly until the breakpoints are 
removed.  If this situation arises, simply remove the breakpoint after gathering any needed debugging information, 
and continue execution. 
 



Extending Rational Robot Support for New ActiveX Controls 

Copyright Rational Software 2001 
 

34

� � � 	 �� � 
� � �

 
Armed with the Rational Robot ActiveX Proxy Wizard, the source code for two sample proxies, and the background 
information provided in this document, reasonably experienced developers or testers can build an ActiveX proxy -- 
and extend Robot’s ActiveX support to currently unsupported controls in their applications.  There are no 
exceptionally complicated concepts to grasp, and no tricky techniques to use.    
 
Rational Robot is already an extremely powerful and effective testing tool.  By following the process outlined in this 
paper – running the proxy wizard, completing the TODO points, and testing the proxy – any organization can easily 
broaden Rational Robot’s considerable reach to include the customized support their testers require for any and all 
ActiveX controls in their purview.  
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The following is an MIDL definition of the ITestProxy interface.  The interface has one method, 
SetObjectToProxyFor(), which takes as its only argument a pointer to an ActiveX control’s main 
interface.  If a particular control already implements the IAccessible interface for Active Accessibility, then a 
developer can enable the control for direct access by Rational Robot by adding the ITestProxy interface. 
 
[  
  uui d( 1EF64000- 49E5- 11d3- BC48- 00600891B6E4) ,  
  ver s i on( 1. 0) ,  
]  
l i br ar y RATI ONALTESTPROXYLi b 
{  
    / /  TLi b :      / /  TLi b :  OLE Aut omat i on :  { 00020430- 0000- 0000- C000-
000000000046}  
    i mpor t l i b( " st dol e2. t l b" ) ;  
 
    / /  For war d decl ar e al l  t ypes def i ned i n t hi s t ypel i b 
    i nt er f ace I Test Pr oxy;  
 
    [  
      odl ,  
      uui d( 1EF64001- 49E5- 11d3- BC48- 00600891B6E4) ,  
      hel pst r i ng( " I Test Pr oxy I nt er f ace" ) ,  
      dual ,  
      ol eaut omat i on 
    ]  
    i nt er f ace I Test Pr oxy :  I Di spat ch {  
        [ i d( 0x00000001) ,  hel pst r i ng( " Associ at es t he pr oxy wi t h t he obj ect  i t  
answer s f or . " ) ]  
        HRESULT Set Obj ect ToPr oxyFor ( [ i n]  I Di spat ch*  pDi sp) ;  
    } ;  
 
} ;   
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/ /  CSSTabPxy. cpp :  I mpl ement at i on of  SSTabPxy I Accessi bl e met hods necessar y 1 
/ /  f or  a f unct i oni ng Robot  Act i veX Pr oxy.  2 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  3 
 4 
#i ncl ude " st daf x. h"  5 
#i ncl ude " SSTabPxy. h"  6 
#i ncl ude " CSSTabPxy. h"  7 
 8 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  9 
/ /  10 
 11 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  12 
/ /   STDMETHODI MP CSSTabPxy: : Set Obj ect ToPr oxyFor ( I Di spat ch * pDi sp)  13 
/ /  14 
/ /   Descr i pt i on:  Tel l s t he pr oxy whi ch cont r ol  i t  i s  pr oxyi ng f or .  15 
/ /      Af t er  Robot  det er mi nes f r om t he Regi st r y t hat  a gi ven cont r ol  16 
/ /      has a pr oxy,  i t  cr eat es a pr oxy obj ect  and cal l s  t hi s f unct i on.   17 
/ /  18 
/ /   Par amet er s:   [ i n]   pDi sp -  t he I Di spat ch f or  t he cont r ol  19 
/ /         20 
/ /   Ret ur ns:   S_OK,  i f  pr oxy i s cor r ect l y i ni t i al i zed 21 
/ /      E_XXXXX,  i f  t her e i s an er r or  22 
/ /  23 
/ /   Si de ef f ect s:  Set s Smar t  Poi nt er  t o t he cont r ol  i nt er f ace 24 
/ /       25 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  26 
STDMETHODI MP CSSTabPxy: : Set Obj ect ToPr oxyFor ( I Di spat ch * pDi sp)  27 
{  28 
  / /  Par amet er  val i dat i on,  make sur e we have a cont r ol  t o pr oxy f or  29 
 i f ( pDi sp == NULL)  30 
 {  31 
   / /  ATLTRACEx cal l s ar e f or  debuggi ng pur poses 32 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cannot  pr oxy f or  NULL obj ect . " ) ) ;  33 
  r et ur n E_POI NTER;  34 
 }  35 
 36 
  / /  Because we' r e usi ng smar t  poi nt er s,  t her e' s a l ot  goi ng on behi nd 37 
  / /  t he scenes her e.  The f ol l owi ng assi gnment  per f or ms a quer y i nt er f ace 38 
  / /  and r equest s a poi nt er  t o t he pr i mar y i nt er f ace.  39 
 m_spSSTabCt l  = pDi sp;  40 
 41 
  / /  Now we r ever se i t .  Fr om t hat  poi nt er ,  obt ai n t he I Di spat ch 42 
  / /  poi nt er  f r om i t  and st or e i t .  Not e:  i n st r i c t  OLE we shoul d be 43 
  / /  abl e t o j ust  st or e pDi sp,  but  i n pr act i ce we f i nd t hat  t he  44 
  / /  oper at i on i sn' t  t r ansi t i ve.  45 
 m_spDi sp = m_spSSTabCt l ;   46 
 47 
  / /  Make sur e t he I Di spat ch poi nt er  we have i s f or  t he t ype of  cont r ol  48 
  / /  we know how t o handl e.  49 
 i f ( m_spSSTabCt l  == NULL)  50 
 {  51 
   / /  I f  we cannot  f i nd t he i nt er f ace we need,  we f ai l .  52 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Coul d not  QI  f or  I SSTabCt l   i nt er f ace. " ) ) ;  53 
  r et ur n E_FAI L;  54 
 }  55 
 56 
  / /  Thi s sampl e onl y knows how t o handl e t he ssSt yl eTabbedDi al og st y l e 57 
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  / /  so i t  r et ur ns E_FAI L i f  t he cont r ol  i n quest i on has a di f f er ent  58 
  / /  di spl ay st y l e.  59 
 i f  ( m_spSSTabCt l - >St yl e ! = ssSt yl eTabbedDi al og)  60 
 {  61 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Don' t  know how t o handl e t hi s v i sual  st y l e. " ) ) ;  62 
  r et ur n E_FAI L;  63 
 }  64 
 r et ur n S_OK;  65 
}  66 
 67 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  68 
/ /   STDMETHODI MP CSSTabPxy: : : : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  69 
/ /  70 
/ /   Descr i pt i on:  Ret ur ns t he chi l d ( i f  any)  of  t he Accessi bl e obj ect  at  71 
/ /      a poi nt .  72 
/ /  73 
/ /   Par amet er s:   [ i n]   xLef t  -  The x val ue,  i n scr een coor di nat es 74 
/ /      [ i n]   yTop -  The y val ue,  i n scr een coor di nat es 75 
/ /      [ out ]  pvar Chi l d  -  Poi nt er  t o an uni ni t i al i zed var i ant  76 
/ /        t hat  wi l l  r ecei ve t he chi l d obj ect .  77 
/ /  78 
/ /        I f  t he chi l d at  t he poi nt  has an I Accessi bl e obj ect ,  79 
/ /        cont ai ns t he I Di spat ch.  80 
/ /        I f  t her e i s a s i mpl e chi l d at  t he poi nt ,  cont ai ns t he 81 
/ /        Chi l d I D i n t he l Val  member .  82 
/ /        I f  t her e i s no chi l d at  t he poi nt ,  cont ai ns CHI LDI D_SELF 83 
/ /        i n t he l Val  member  84 
/ /        I f  t he poi nt  i s  not  i nsi de t he obj ect ,  set  t o VT_EMPTY 85 
/ /          86 
/ /   Ret ur ns:   S_OK,  i f  poi nt  i s  over  t he obj ect  87 
/ /      S_FALSE i f  t he poi nt  i s  not  cont ai ned i n t he obj ect  88 
/ /      E_XXXXX,  i f  t her e i s an er r or  89 
/ /  90 
/ /   Si de ef f ect s:  I f  t he poi nt  i s  over  a chi l d obj ect ,  a new pr oxy f or  91 
/ /      t hat  chi l d i s  cr eat ed 92 
/ /       93 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  94 
STDMETHODI MP CSSTabPxy: : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  95 
{  96 
 i f  ( pvar Chi l d == NULL)  97 
  r et ur n E_POI NTER;  98 
 99 
 t r y 100 
 {  101 
  Var i ant I ni t ( pvar Chi l d) ;  102 
 103 
  POI NT pt  = { xLef t ,  yTop} ;  104 
  RECT r cCt r l  = Ct r l Rect ( ) ;  105 
  i f  ( ! : : Pt I nRect ( &r cCt r l ,  pt ) )  r et ur n S_FALSE;  106 
 107 
  RECT r cTabSt r i p = TabSt r i p( ) ;  108 
 109 
   / /  I f  t he poi nt  i sn' t  i n t he t ab st r i p,  t hen i t  must  be i n t he  110 
   / /  cont r ol  i t sel f .  111 
  i f  ( ! : : Pt I nRect ( &r cTabSt r i p,  pt ) )  112 
  {  113 
   pvar Chi l d- >vt  = VT_I 4;  114 
   pvar Chi l d- >l Val  = CHI LDI D_SELF;  115 
   r et ur n S_OK;  116 
  }  117 
 118 
   / /  Si nce t he poi nt  i s  i n t he cont r ol  st r i p,  we must  cal cul at e 119 
   / /  i n whi ch t ab i t  i s  cont ai ned.  The hel per  f unct i ons TabSt r i p,  120 
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   / /  TabRow & TabRect  ar e al l  def i ned bel ow.  121 
 122 
   / /  Det er mi ne whi ch r ow of  t abs t he poi nt  f al l s  i n.  123 
  i nt  i Row = TabRow( pt ) ;  124 
 125 
   / /  Det er mi ne t he i ndex of  t he f i r st  t ab on t hat  r ow.  126 
  i nt  i St ar t  = i Row* m_spSSTabCt l - >TabsPer Row;  127 
 128 
   / /  Det er mi ne t he l ast  t ab on t hat  r ow.   129 
  i nt  i End = mi n( i St ar t  + m_spSSTabCt l - >TabsPer Row,  m_spSSTabCt l - >Tabs) ;  130 
 131 
   / /  Now we know t hat  t he poi nt  i n quest i on must  f al l  i n one of  t he 132 
   / /  t abs f r om i St ar t  ( f i r st  t ab i n r ow)  t o i End ( l ast  t ab i n r ow) .  133 
   / /  So now we si mpl y wal k t hose t abs,  compar i ng t he poi nt  t o  134 
   / /  each t ab' s r ect  unt i l  we f i nd t he cor r ect  t ab.  I f  f or  some  135 
   / /  r eason t he c l i ck i s  out s i de an act ual  t ab ( at  t he end of  a 136 
   / /  shor t  r ow,  f or  i nst ance) ,  we' l l  dr op t hr ough and r et ur n 137 
   / /  t he cont r ol  i t sel f .  138 
  RECT r cTab;  139 
  LPRECT l pr c = NULL;  140 
  f or  ( i nt  i  = i St ar t ;  i  < i End;  i ++)  141 
  {  142 
    / /  The l pr c var i abl e i s passed t o TabRect  i n case t he  143 
    / /  next  t ab i n l i ne can onl y be cal cul at ed as an of f set  144 
    / /  of  i t s  pr evi ous t ab.  Thi s i s  a shor t cut  t o avoi d havi ng 145 
    / /  t o r ecal cul at e each t ab i n l i ne t o get  t o t he nt h t ab.  146 
    / /  Thi s f unct i onal i t y  i s  onl y r el evant  i f  suppor t  was added 147 
    / /  f or  t he ssSt yl ePr oper t yPage st y l e.  148 
   r cTab = TabRect ( i ,  l pr c) ;  149 
   i f  ( : : Pt I nRect ( &r cTab,  pt ) )  150 
   {  151 
    pvar Chi l d- >vt  = VT_I 4;  152 
    pvar Chi l d- >l Val  = i +1;  153 
    r et ur n S_OK;  154 
   }  155 
   l pr c = &r cTab;  156 
  }  157 
 158 
   / /  I f  we di dn' t  mat ch any t abs,  t hen j ust  r et ur n 159 
   / /  t hi s cont r ol .  160 
  pvar Chi l d- >vt  = VT_I 4;  161 
  pvar Chi l d- >l Val  = CHI LDI D_SELF;  162 
  r et ur n S_OK;  163 
 }  164 
 cat ch( . . . )  165 
 {  166 
  r et ur n E_FAI L;  167 
 }  168 
}  169 
 170 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  171 
/ /   STDMETHODI MP CSSTabPxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,   172 
/ /           LONG *  pcxWi dt h,  LONG *  pcyHei ght ,  173 
/ /           VARI ANT var Chi l d)  174 
/ /  175 
/ /   Descr i pt i on:  Ret ur ns t he boundi ng r ect angl e of  t he obj ect  i n scr een  176 
/ /      coor di nat es.  Thi s met hod i s basi cal l y  t he i nver se of   177 
/ /      accHi t Test .  Wher eas accHi t Test ,  gi ven a poi nt ,  wi l l  r et ur n  178 
/ /      t he chi l d associ at ed wi t h i t ,  t hi s f unct i on,  gi ven a chi l d,  179 
/ /      wi l l  r et ur n i t s  r ect angl e.  180 
/ /  181 
/ /   Par amet er s:   [ out ]  pxLef t  -  Recei ves t he l ef t  edge,  i n scr een coor di nat es 182 
/ /      [ out ]  pyTop -  Recei ves t he t op edge,  i n scr een coor di nat es 183 
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/ /      [ out ]  pcxWi dt h -  Recei ves t he wi dt h,  i n pi xel s 184 
/ /      [ out ]  pcyHei ght  -  Recei ves t he hei ght ,  i n pi xel s 185 
/ /      [ i n]   pvar Chi l d  -  Var i ant  hol di ng t he chi l d I D of  t he obj ect  186 
/ /  187 
/ /   Ret ur ns:   S_OK,  i f  r ect angl e i s successf ul l y  r et r i ved 188 
/ /      E_XXXXX,  i f  t her e i s an er r or  189 
/ /  190 
/ /   Si de ef f ect s:  None 191 
/ /       192 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  193 
STDMETHODI MP CSSTabPxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,  LONG *  pcxWi dt h,  LONG 194 
*  pcyHei ght ,  VARI ANT var Chi l d)  195 
{  196 
 i f  ( pxLef t  == NULL)  197 
  r et ur n E_POI NTER;  198 
   199 
 i f  ( pyTop == NULL)  200 
  r et ur n E_POI NTER;  201 
   202 
 i f  ( pcxWi dt h == NULL)  203 
  r et ur n E_POI NTER;  204 
   205 
 i f  ( pcyHei ght  == NULL)  206 
  r et ur n E_POI NTER;  207 
 208 
 i f  ( var Chi l d. vt  ! = VT_I 4)  209 
  r et ur n E_I NVALI DARG;  210 
 211 
  / /  Ensur e t hat  t he speci f i ed chi l d act ual l y exi st s.  212 
 i f  ( var Chi l d. l Val  ! = CHI LDI D_SELF && var Chi l d. l Val  > t hi s- >m_spSSTabCt l - >Tabs)  213 
  r et ur n E_I NVALI DARG;  214 
 215 
 t r y 216 
 {  217 
   / /  Ei t her  r et ur n t he boundi ng r ect  f or  t he ent i r e cont r ol  ( i f  t he  218 
   / /  cal l er  asked f or  CHI LDI D_SELF)  or  f or  t he t ab f ound at  t he  219 
   / /  i ndex speci f i ed i n var Chi l d. l Val .  Because CHI LDI D_SELF i s i n 220 
   / /  f act  0,  t he chi l d I D' s must  be 1 based,  r at her  t han 0 based as  221 
   / /  t hey ar e pr esent ed by SSTabCt l  222 
  RECT r c = ( var Chi l d. l Val  == CHI LDI D_SELF)  ? Ct r l Rect ( )  :  223 
TabRect ( var Chi l d. l Val - 1) ;  224 
 225 
   / /  Conver t  RECT i nt o x, y, cx, cy 226 
  * pxLef t  = r c. l ef t ;  227 
  * pyTop = r c. t op;  228 
  * pcxWi dt h = r c. r i ght  -  r c. l ef t ;  229 
  * pcyHei ght  = r c. bot t om -  r c. t op;  230 
  r et ur n S_OK;  231 
 }  232 
 cat ch( . . . )  233 
 {  234 
  r et ur n E_FAI L;  235 
 }  236 
}  237 
 238 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  239 
/ /   STDMETHODI MP CSSTabPxy: : accNavi gat e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  240 
/ /  241 
/ /   Descr i pt i on:  Ret r i eves t he s i bl i ng or  chi l d obj ect  t hat  i s  navi gat ed t o i n  242 
/ /      t he speci f i ed di r ect i on.   243 
/ /  244 
/ /   Par amet er s:   [ i n]   navDi r  -  The navi gat i on code t hat  speci f i es t he  245 
/ /          navi gat i on di r ect i on.  See <ol eacc. h> f or  a  246 
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/ /          l i s t .  247 
/ /      [ i n]  var St ar t  -  A Var i ant  obj ect  t hat  speci f i es t he t ype of   248 
/ /          navi gat i on desi r ed.  I f  t he var i ant  t ype i s  249 
/ /          VT_EMPTY,  t he met hod r et r i eves a s i bl i ng  250 
/ /          obj ect .  I f  t he var i ant  t ype i s VT_I 4 and t he  251 
/ /          val ue i s CHI LDI D_SELF,  t he met hod r et r i eves a  252 
/ /          chi l d obj ect .   253 
/ /      [ out ]  pvar EndUpAt  -  t he obj ect  t hat  has been navi gat ed t o.   254 
/ /  255 
/ /  256 
/ /   Ret ur ns:   S_OK,  Navi gat i on successf ul .  257 
/ /      S_FALSE,  No mor e obj ect s i n t hat  di r ect i on exi st .   258 
/ /      E_XXXXX,  i f  t her e i s an er r or  259 
/ /  260 
/ /   Si de ef f ect s:  None 261 
/ /       262 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  263 
STDMETHODI MP CSSTabPxy: : accNavi gat e( LONG navDi r ,  VARI ANT var St ar t ,  VARI ANT *  264 
pvar EndUpAt )  265 
{  266 
 i f  ( pvar EndUpAt  == NULL)  267 
  r et ur n E_POI NTER;  268 
 Var i ant I ni t ( pvar EndUpAt ) ;  269 
 i f  ( var St ar t . vt  ! = VT_I 4)  270 
  r et ur n E_I NVALI DARG;  271 
 i f  ( var St ar t . vt  == VT_EMPTY)  272 
  r et ur n S_FALSE;  273 
 274 
 swi t ch( navDi r )  275 
 {  276 
 case NAVDI R_NEXT:  277 
   / /  I f  t he t ab i n quest i on i s t he l ast  one,  t her e i s no NEXT t ab,   278 
   / /  so we must  r et ur n S_FALSE.  279 
  i f  ( var St ar t . l Val  == m_spSSTabCt l - >Tabs)  280 
   r et ur n S_FALSE;  281 
 282 
   / /  Ot her wi se,  s i mpl y i ncr ement  t he t ab of f set  by one.  283 
  pvar EndUpAt - >vt  = VT_I 4;  284 
  pvar EndUpAt - >l Val  = var St ar t . l Val +1;  285 
  br eak;  286 
 287 
 case NAVDI R_FI RSTCHI LD:  288 
   / /  Sani t y check t o ensur e t hat  at  l east  one t ab exi st s.  289 
  i f  ( m_spSSTabCt l - >Tabs == 0)  290 
   r et ur n S_FALSE;  291 
 292 
   / /  We al ways st ar t  at  t he f i r st  t ab.  293 
  pvar EndUpAt - >vt  = VT_I 4;  294 
  pvar EndUpAt - >l Val  = 1;  295 
  br eak;  296 
 297 
 def aul t :  298 
  r et ur n E_I NVALI DARG;  299 
 }  300 
 r et ur n S_OK;  301 
}  302 
 303 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  304 
/ /   STDMETHODI MP CSSTabPxy: : get _accName ( VARI ANT var Chi l d,  BSTR *  pszName)  305 
/ /  306 
/ /   Descr i pt i on:  Ret ur ns t he name of  t he cont r ol .   For  scr i pt i ng we wi l l  want  307 
/ /      t hi s t o be t he pr ogr amat i c name VB uses.  308 
/ /      I MPORTANT:  The name r et ur ned shoul d be uni que wi t hi n t he  309 
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/ /      cont r ol .  Robot  wi l l  expect  t hat  no t wo chi l dr en have t he  310 
/ /      same name.  311 
/ /  312 
/ /   Par amet er s:   [ i n]    var Chi l d -  cont ai ns a chi l d I D i n l Val  313 
/ /      [ out ]   pszName -  f i l l ed wi t h t he name 314 
/ /  315 
/ /   Ret ur ns:   S_OK,  i f  name i s r et ur ned 316 
/ /      E_XXXXX,  i f  t her e i s an er r or  317 
/ /  318 
/ /   Si de ef f ect s:  None  319 
/ /       320 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  321 
STDMETHODI MP CSSTabPxy: : get _accName ( VARI ANT var Chi l d,  BSTR *  pszName)  322 
{  323 
 i f ( var Chi l d. vt  ! = VT_I 4)  324 
  r et ur n E_I NVALI DARG;  325 
 326 
 i f  ( pszName == NULL)  327 
  r et ur n E_POI NTER;  328 
 329 
 t r y  330 
 {  331 
  i f ( var Chi l d. l Val  == CHI LDI D_SELF)  332 
  {  333 
   VARI ANT var Name = Get Pr oper t y( _T( " Name" ) ) ;  334 
   i f ( var Name. vt  ! = VT_BSTR)  t hr ow;  335 
   * pszName = var Name. bst r Val ;  336 
  }  337 
  el se 338 
  {  339 
    / /  For  chi l dr en we r et ur n t he TabCapt i on as t hei r  name 340 
   _bst r _t  bst r Name = m_spSSTabCt l - >TabCapt i on[ ( shor t ) var Chi l d. l Val - 1] ;  341 
   * pszName = bst r Name. copy( ) ;  342 
  }  343 
  r et ur n S_OK;  344 
 }   345 
 cat ch( . . . )   346 
 {  347 
  * pszName = NULL;  348 
  r et ur n E_FAI L;  349 
 }  350 
}  351 
 352 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  353 
/ /   STDMETHODI MP CSSTabPxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  354 
/ /  355 
/ /   Descr i pt i on:  Ret ur ns t he r ol e of  t he obj ect  356 
/ /  357 
/ /   Par amet er s:   [ i n]   var Chi l d -  The chi l d t o gi ve t he r ol e f or  358 
/ /      [ out ]  pvar Rol e -  The r ol e of  t he obj ect  ( ei t her  a const ant  i n l Val  359 
/ /          ROLE_SYSTEM_XXXX or  a l ocal i zed bst r )  360 
/ /  361 
/ /   Ret ur ns:   S_OK,  i f  t he r ol e i s  successf ul l y  r et ur ned 362 
/ /      E_XXXXX,  i f  t her e i s an er r or  363 
/ /  364 
/ /   Si de ef f ect s:  None 365 
/ /       366 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  367 
STDMETHODI MP CSSTabPxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  368 
{  369 
 i f  ( pvar Rol e == NULL)  370 
  r et ur n E_POI NTER;  371 
 372 
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 i f ( var Chi l d. vt  ! = VT_I 4)  373 
  r et ur n E_I NVALI DARG;  374 
 t r y  375 
 {  376 
  pvar Rol e- >vt  = VT_I 4;  377 
  i f  ( var Chi l d. l Val  == CHI LDI D_SELF)  378 
  {  379 
    / /  We use ROLE_SYSTEM_DI ALOG f or  t he ent i r e SSTab cont r ol  380 
   pvar Rol e- >l Val  = ROLE_SYSTEM_DI ALOG;  381 
  }  382 
  el se i f  (  var Chi l d. l Val  > 0 && var Chi l d. l Val  <= m_spSSTabCt l - >Tabs)  383 
  {  384 
    / /  and ROLE_SYSTEM_PAGETAB f or  each of  t he chi l d t abs.  385 
   pvar Rol e- >l Val  = ROLE_SYSTEM_PAGETAB;  386 
  }  387 
  el se 388 
   r et ur n E_I NVALI DARG;  389 
 390 
  r et ur n S_OK;  391 
 }  392 
 cat ch ( . . . )  393 
 {  394 
  r et ur n E_FAI L;  395 
 }  396 
}  397 
 398 
 399 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  400 
/ /   STDMETHODI MP CSSTabPxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  401 
/ /  402 
/ /   Descr i pt i on:  Ret r i eves t he number  of  component s i n t he par ent  cont ai ner .   403 
/ /  404 
/ /   Par amet er s:   [ out ]   pcount Chi l dr en -  Number  of  chi l d obj ect s bel ow t hi s par ent  405 
/ /  406 
/ /   Ret ur ns:   S_OK,  i f  t he count  i s  successf ul l y  r et r i eved 407 
/ /      E_XXXXX,  i f  t her e i s an er r or  408 
/ /  409 
/ /   Si de ef f ect s:  None 410 
/ /       411 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  412 
STDMETHODI MP CSSTabPxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  413 
{  414 
 i f  ( pcount Chi l dr en == NULL)  415 
  r et ur n E_POI NTER;  416 
   417 
 t r y  418 
 {  419 
   / /  Ask t he cont r ol  how many t abs exi st .  420 
  * pcount Chi l dr en = m_spSSTabCt l - >Tabs;  421 
  r et ur n S_OK;  422 
 }  423 
 cat ch ( . . . )  424 
 {  425 
  r et ur n E_FAI L;  426 
 }  427 
}  428 
 429 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  430 
/ /   i nt  CSSTabPxy: : TabHei ght ( )  431 
/ /  432 
/ /   Descr i pt i on:  Det er mi nes t he hei ght  of  a r ow of  t abs.  Each r ow i s of  t he 433 
/ /      same hei ght .  We must  compensat e f or  t he f act  t hat   434 
/ /      I SSTabCt l  r epor t s t he t ab hei ght  i n t he nat i ve coor di nat e 435 
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/ /      syst em of  t he f or m on whi ch t he cont r ol  r esi des ( what ever  436 
/ /      t hat  mi ght  be) .  Si nce t hi s pr oxy assumes pi xel s f or  al l  of  437 
/ /      i t s  cal cul at i ons,  we must  ensur e t hat  t he hei ght  r epor t ed 438 
/ /      i s  i n pi xel s.  Thi s i s  done by conver t i ng t he coor di nat e 439 
/ /      syst em t o pi xel s bef or e quer yi ng t he hei ght .  We must  440 
/ /      r est or e t he or i gi nal  coor di nat e syst em when we ar e done t o 441 
/ /      ensur e pr oper  oper at i on of  t he pr ogr am on whi ch t he  442 
/ /      cont r ol  r esi des.  443 
/ /  444 
/ /      See Pr xyBase. h & . cpp f or  mor e i nf or mat i on on Set Pi xel Mode 445 
/ /      and Rest or ePi xel Mode.  446 
/ /  447 
/ /   Par amet er s:   None 448 
/ /  449 
/ /   Ret ur ns:   The hei ght  of  each r ow of  t abs i n pi xel s.  450 
/ /  451 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  452 
/ /      f or m on whi ch t he cont r ol  r esi des.  453 
/ /       454 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  455 
i nt  CSSTabPxy: : TabHei ght ( )  456 
{  457 
 Set Pi xel Mode( ) ;  458 
 LONG l TabSi ze = ( LONG) m_spSSTabCt l - >TabHei ght ;  459 
 Rest or ePi xel Mode( ) ;  460 
 r et ur n l TabSi ze;  461 
}  462 
 463 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  464 
/ /   RECT CSSTabPxy: : TabRect ( l ong l Tab,  LPRECT l pr cPr ev)  465 
/ /  466 
/ /   Descr i pt i on:  Cal cul at es t he boundi ng RECT f or  t he t ab at  i ndex l Tab.  467 
/ /  468 
/ /      I n f act  al l  of  t he har d wor k i s done vi a f ur t her  hel per  469 
/ /      f unct i ons.  Because t he t wo di spl ay st y l es f or  t hi s cont r ol  470 
/ /      ar e so r adi cal l y  di f f er ent ,  t he wor k of  cal cul at i ng a 471 
/ /      t ab' s boundi ng r ect  has been spl i t  up ( pl ease not e t hat   472 
/ /      t hi s exampl e onl y i ncl udes t he code f or  t he  473 
/ /      ssSt yl eTabbedDi al og st y l e) .  474 
/ /  475 
/ /      Just  as f or  TabHei ght ,  we must  ensur e t hat  t he RECT  476 
/ /      r et ur ned by t hi s f unct i on i s i n pi xel s,  and so t her ef or e 477 
/ /      we must  ensur e t hat  t he cont r ol  r epor t s i t s  i nf or mat i on 478 
/ /      t o us i n pi xel s.  479 
/ /  480 
/ /   Par amet er s:   [ i n]  l Tab -  t he i ndex of  t he t ab f or  whom we ar e t o 481 
/ /      cal cul at e t he boundi ng r ect .  482 
/ /      [ i n]  l pr cPr ev -  t he boundi ng r ect  of  t ab l Tab- 1.  I f  483 
/ /      t hi s par amet er  i s  non- NULL,  TabRect  wi l l  be abl e t o speed 484 
/ /      t he cal cul at i on of  t he boundi ng r ect  by comput i ng i t  as 485 
/ /      an of f set  t o t he pr evi ous t ab.  Wi t hout  t hi s i nf or mat i on 486 
/ /      TabRect Page may have t o st ep t hr ough ever y t ab al ong t he 487 
/ /      r ow,  cal cul at i ng each r ect  i n t ur n,  dr amat i cal l y  s l owi ng 488 
/ /      t hi s f unct i on on r ows whi ch have many t abs ( OLE cal l s 489 
/ /      acr oss pr ocess boundar i es ar e SLOW! ! ! ) .  490 
/ /  491 
/ /   Ret ur ns:   The boundi ng r ect  f or  t he t ab at  i ndex l Tab ( i n pi xel s) .  492 
/ /  493 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  494 
/ /      f or m on whi ch t he cont r ol  r esi des.  495 
/ /       496 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  497 
RECT CSSTabPxy: : TabRect ( l ong l Tab,  LPRECT l pr cPr ev)  498 
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{  499 
 enum St yl eConst ant s sc = m_spSSTabCt l - >St yl e;  500 
 swi t ch( sc)  501 
 {  502 
 case ssSt yl eTabbedDi al og:  503 
  r et ur n TabRect Dl g( l Tab) ;  504 
 505 
 case ssSt yl ePr oper t yPage:  506 
  r et ur n TabRect Page( l Tab,  l pr cPr ev) ;  507 
 }  508 
  / /  Thi s shoul d never  happen.  509 
 RECT r c = { 0,  0,  0,  0} ;  510 
 r et ur n r c;  511 
}  512 
 513 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  514 
/ /   RECT CSSTabPxy: : TabRect Page( l ong l Tab,  LPRECT l pr cPr ev)  515 
/ /  516 
/ /   Descr i pt i on:  Cal cul at es t he boundi ng RECT f or  t he t ab at  i ndex l Tab  517 
/ /      f or  t he ssSt yl ePr oper t yPage.  518 
/ /  519 
/ /      Thi s st y l e i s  uni mpl ement ed i n t hi s sampl e cont r ol .  520 
/ /  521 
/ /  522 
/ /   Par amet er s:   [ i n]  l Tab -  t he i ndex of  t he t ab f or  whom we ar e t o 523 
/ /      cal cul at e t he boundi ng r ect .  524 
/ /      [ i n]  l pr cPr ev -  t he boundi ng r ect  of  t ab l Tab- 1.  I f  525 
/ /      t hi s par amet er  i s  non- NULL,  TabRect  wi l l  be abl e t o speed 526 
/ /      t he cal cul at i on of  t he boundi ng r ect  by comput i ng i t  as 527 
/ /      an of f set  t o t he pr evi ous t ab.  Wi t hout  t hi s i nf or mat i on 528 
/ /      TabRect Page may have t o st ep t hr ough ever y t ab al ong t he 529 
/ /      r ow,  cal cul at i ng each r ect  i n t ur n,  dr amat i cal l y  s l owi ng 530 
/ /      t hi s f unct i on on r ows whi ch have many t abs ( OLE cal l s 531 
/ /      acr oss pr ocess boundar i es ar e SLOW! ! ! ) .  532 
/ /  533 
/ /   Ret ur ns:   The boundi ng r ect  f or  t he t ab at  i ndex l Tab ( i n pi xel s) .  534 
/ /  535 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  536 
/ /      f or m on whi ch t he cont r ol  r esi des.  537 
/ /       538 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  539 
RECT CSSTabPxy: : TabRect Page( l ong l Tab,  LPRECT l pr c)  540 
{  541 
 RECT r c = { 0,  0,  0,  0} ;  542 
 r et ur n r c;  543 
}  544 
 545 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  546 
/ /   RECT CSSTabPxy: : TabRect Dl g( l ong l Tab)  547 
/ /  548 
/ /   Descr i pt i on:  Cal cul at es t he boundi ng RECT f or  t he t ab at  i ndex l Tab  549 
/ /      f or  t he ssSt yl eTabbedDi al og.  550 
/ /  551 
/ /      Tabs i n t he ssSt yl eTabbedDi al og ar e al l  of  uni f or m si ze,   552 
/ /      occupyi ng an equal  f r act i on of  t he wi dt h of  t he t ab 553 
/ /      cont r ol .  554 
/ /  555 
/ /   Par amet er s:   [ i n]  l Tab -  t he i ndex of  t he t ab f or  whom we ar e t o 556 
/ /      cal cul at e t he boundi ng r ect .  557 
/ /  558 
/ /   Ret ur ns:   The boundi ng r ect  f or  t he t ab at  i ndex l Tab ( i n pi xel s) .  559 
/ /  560 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  561 
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/ /      f or m on whi ch t he cont r ol  r esi des.  562 
/ /       563 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  564 
RECT CSSTabPxy: : TabRect Dl g( l ong l Tab)  565 
{  566 
 enum TabOr i ent at i onConst ant s t o = m_spSSTabCt l - >TabOr i ent at i on;  567 
 568 
 569 
  / /  Cal cul at i ons wi l l  onl y wor k i f  we ar e st ar t i ng f r om 0, 0 570 
 RECT r c = TabSt r i p( ) ;  571 
 POI NT pt ;  / /  To save t he of f set s 572 
 pt . x = r c. l ef t ;  pt . y = r c. t op;  573 
 : : Of f set Rect ( &r c,  - r c. l ef t ,  - r c. t op) ;  574 
 575 
 i nt  i Wi dt h;  576 
 i nt  i MaxWi dt h;  577 
 i nt  i Row;  578 
 579 
  / /  We wi l l  cache t hese val ues because we wi l l  use t hem r epeat edl y,   580 
  / /  and quer yi ng t he cont r ol  i s  SLOW! ! !  581 
 i nt  cRows = m_spSSTabCt l - >Rows;  582 
 i nt  cTabsPer Row = m_spSSTabCt l - >TabsPer Row;  583 
 i nt  i Hei ght  = TabHei ght ( ) ;  584 
 585 
  / /  Det er mi ne whi ch col umn l Tab r esi des i n.  586 
 i nt  i Col  = l Tab % cTabsPer Row;  587 
 588 
  / /  The mor e r ows of  t abs,  t he shor t er  each of  t hem act ual l y i s .  589 
  / /  Speci f i cal l y ,  f or  each r ow of  t abs,  t he wi dt h i s r educed by 590 
  / /  TABROWOFFSET ( each r ow i s act ual l y of f set  TABROWOFFSET pi xel s 591 
  / /  f r om t he one bel ow i t ,  so t he f i r st  r ow i s l ef t  j ust i f i ed wi t h 592 
  / /  t he cont r ol ,  but  t he f i nal  r ow i s r i ght  j ust i f i ed ( usi ng 593 
  / /  ssTabOr i ent at i onTop as t he exampl e) .  594 
  / /  Whi ch por t i on of  t he r ect  t hat  shoul d be subt r act ed f r om depends 595 
  / /  on t he or i ent at i on of  t he cont r ol .  596 
 swi t ch( t o)  597 
 {  598 
    case ssTabOr i ent at i onTop:  599 
    case ssTabOr i ent at i onBot t om:  600 
  r c. r i ght  - = ( cRows- 1)  *  TABROWOFFSET;  601 
  i MaxWi dt h = i Wi dt h = r c. r i ght ;  602 
  br eak;  603 
 604 
    case ssTabOr i ent at i onLef t :  605 
    case ssTabOr i ent at i onRi ght :  606 
  r c. bot t om - = ( cRows- 1)  *  TABROWOFFSET;  607 
  i MaxWi dt h = i Wi dt h = r c. bot t om;  608 
  br eak;  609 
 }  610 
 611 
  / /  Each t ab occupi es an equal  f r act i on of  t he r emai ni ng wi dt h of  t he 612 
  / /  r ow.  613 
 i Wi dt h / = cTabsPer Row;  614 
 615 
  / /  Thi s f unky l i t t l e bi t  of  mat h det er mi nes whi ch physi cal  r ow of  t abs 616 
  / /  l Tab cur r ent l y r esi des on.  I t  can change based on whi ch t ab was l ast  617 
  / /  c l i cked ( because t he act i ve t ab i s al ways i n t he r ow at  t he bot t om) .  618 
  / /  m_spSSTabCt l - >Tab r et ur ns t he i ndex of  t he act i ve t ab,  whi ch we know 619 
  / /  occupi es t he zer o r ow.  620 
 i Row = l Tab /  cRows;  621 
 i Row += cRows;  622 
 i Row - = ( m_spSSTabCt l - >Tab /  cRows) ;  623 
 i Row %= cRows;  624 
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 625 
 i nt  i RowOf f  = i Row *  i Hei ght ;  626 
 i nt  i Col Of f  = ( i Col  *  i Wi dt h)  + ( i Row *  TABROWOFFSET) ;  627 
 628 
  / /  The l ast  t ab i n t he r ow al ways get s t he excess 629 
 i f  ( i Col  == ( cTabsPer Row- 1) )  630 
  i Wi dt h += i MaxWi dt h % cTabsPer Row;  631 
 632 
  / /  Di f f er ent  or i ent at i ons means di f f er ent  l ocat i ons r el at i ve t o t he 633 
  / /  t abst r i p.  634 
 swi t ch( t o)  635 
 {  636 
    case ssTabOr i ent at i onTop:  637 
  r c. l ef t  += i Col Of f ;   638 
  r c. r i ght  = r c. l ef t  + i Wi dt h;  639 
  r c. bot t om - = i RowOf f ;   640 
  r c. t op = r c. bot t om -  i Hei ght ;  641 
  br eak;  642 
 643 
    case ssTabOr i ent at i onBot t om:  644 
  r c. l ef t  += i Col Of f ;   645 
  r c. r i ght  = r c. l ef t  + i Wi dt h;  646 
  r c. t op += i RowOf f ;   647 
  r c. bot t om = r c. t op + i Hei ght ;  648 
  br eak;  649 
 650 
 case ssTabOr i ent at i onLef t :  651 
  r c. bot t om - = i Col Of f ;   652 
  r c. t op = r c. bot t om -  i Wi dt h;  653 
  r c. r i ght  - = i RowOf f ;   654 
  r c. l ef t  = r c. r i ght  -  i Hei ght ;  655 
  br eak;  656 
     657 
 case ssTabOr i ent at i onRi ght :  658 
  r c. t op += i Col Of f ;   659 
  r c. bot t om = r c. t op + i Wi dt h;  660 
  r c. l ef t  += i RowOf f ;   661 
  r c. r i ght  = r c. l ef t  + i Hei ght ;  662 
  br eak;  663 
 }  664 
 665 
 : : Of f set Rect ( &r c,  pt . x,  pt . y) ;  666 
 667 
 r et ur n r c;  668 
}  669 
 670 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  671 
/ /   i nt  CSSTabPxy: : TabRow( POI NT pt )  672 
/ /  673 
/ /   Descr i pt i on:  Det er mi nes t he l ogi cal  ( as opposed t o physi cal )  r ow of  t abs 674 
/ /      whi ch cont ai ns t he poi nt  i n quest i on.  675 
/ /  676 
/ /      The physi cal  r ow on whi ch a t ab r esi des may change based on 677 
/ /      what  t ab was most  r ecent l y c l i cked,  but  a gi ven t ab wi l l   678 
/ /      al ways r emai n on t he same l ogi cal  r ow.  679 
/ /  680 
/ /      Thi s f unct i on i s r eal l y  a shor t cut  f unct i on desi gned t o 681 
/ /      r educe t he number  of  out - of - pr oc cal l s  we have t o make.  I f  682 
/ /      we qui ckl y det er mi ne whi ch r ow t he poi nt  i s  on,  we wi l l   683 
/ /      have t o quer y no mor e t han m_spSSTabCt l - >TabsPer Row t abs 684 
/ /      i n or der  t o f i nd out  whi ch t ab t hi s poi nt  bel ongs t o.  The  685 
/ /      al t er nat i ve woul d be t o wal k t hr ough al l  m_spSSTabCt l - >Tabs 686 
/ /      whi ch i n ext r eme cases coul d t ake an or der  of  magni t ude 687 
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/ /      l onger .  688 
/ /  689 
/ /   Par amet er s:   [ i n]  pt  -  The coor di nat es t o be conver t ed.  690 
/ /  691 
/ /   Ret ur ns:   The r ow of  t abs whi ch cont ai ns t he poi nt  ( zer o- based) .  692 
/ /  693 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  694 
/ /      f or m on whi ch t he cont r ol  r esi des.  695 
/ /       696 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  697 
i nt  CSSTabPxy: : TabRow( POI NT pt )  698 
{  699 
 i nt  i Row = - 1;  700 
 RECT r c = TabSt r i p( ) ;  701 
 i nt  i Hei ght  = TabHei ght ( ) ;  702 
 703 
 / /  Nor mal i ze ever yt hi ng 704 
 pt . x - = r c. l ef t ;  705 
 pt . y - = r c. t op;  706 
 : : Of f set Rect ( &r c,  - r c. l ef t ,  - r c. t op) ;  707 
 708 
 i nt  cRows = m_spSSTabCt l - >Rows;  709 
 enum TabOr i ent at i onConst ant s t o = m_spSSTabCt l - >TabOr i ent at i on;  710 
 711 
 swi t ch( t o)  712 
 {  713 
    case ssTabOr i ent at i onTop:  714 
  i Row = pt . y /  i Hei ght ;  715 
  i Row = ( cRows- 1)  -  i Row;  716 
  br eak;  717 
 718 
    case ssTabOr i ent at i onBot t om:  719 
  i Row = pt . y /  i Hei ght ;  720 
  br eak;  721 
 722 
    case ssTabOr i ent at i onLef t :  723 
  i Row = pt . x /  i Hei ght ;  724 
  i Row = ( cRows- 1)  -  i Row;  725 
  br eak;  726 
 727 
    case ssTabOr i ent at i onRi ght :  728 
  i Row = pt . x /  i Hei ght ;  729 
  br eak;  730 
 }  731 
 732 
 i Row += m_spSSTabCt l - >Tab /  m_spSSTabCt l - >TabsPer Row;  733 
 i Row %= cRows;  734 
 735 
 r et ur n i Row;  736 
}  737 
 738 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  739 
/ /   RECT CSSTabPxy: : TabSt r i p( )  740 
/ /  741 
/ /   Descr i pt i on:  Det er mi nes t he boundi ng r ect  whi ch cont ai ns al l  of  t he t abs 742 
/ /      of  t hi s cont r ol .  743 
/ /  744 
/ /   Par amet er s:   None 745 
/ /  746 
/ /   Ret ur ns:   The boundi ng r ect  whi ch cont ai ns al l  t abs.  747 
/ /  748 
/ /   Si de ef f ect s:  The set t i ng & r est or i ng of  t he coor di nat e syst em of  t he  749 
/ /      f or m on whi ch t he cont r ol  r esi des.  750 
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/ /       751 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  752 
RECT CSSTabPxy: : TabSt r i p( )  753 
{  754 
 RECT r c = Ct r l Rect ( ) ;  755 
 enum TabOr i ent at i onConst ant s t o = m_spSSTabCt l - >TabOr i ent at i on;  756 
 LONG l TabSi ze = TabHei ght ( )  *  m_spSSTabCt l - >Rows;  757 
 swi t ch( t o)  758 
 {  759 
    case ssTabOr i ent at i onTop:  760 
  r c. bot t om = r c. t op + l TabSi ze;  761 
  br eak;  762 
    case ssTabOr i ent at i onBot t om:  763 
  r c. t op = r c. bot t om -  l TabSi ze;  764 
  br eak;  765 
    case ssTabOr i ent at i onLef t :  766 
  r c. r i ght  = r c. l ef t  + l TabSi ze;  767 
  br eak;  768 
    case ssTabOr i ent at i onRi ght :  769 
  r c. l ef t  = r c. r i ght  -  l TabSi ze;  770 
  br eak;  771 
 }  772 
 r et ur n r c;  773 
}  774 
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 � ++� � � 
� �� $�, 
� � 
� #�!� � �� . �� / � � � � � -	 ++�

 
/ /  CFl xGdPxy. cpp :  I mpl ement at i on of  Fl xGdPxy I Accessi bl e met hods necessar y 1 
/ /  f or  a f unct i oni ng Robot  Act i veX Pr oxy.  2 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  3 
 4 
#i ncl ude " st daf x. h"  5 
#i ncl ude " Fl xGdPxy. h"  6 
#i ncl ude " CFl xGdPxy. h"  7 
#i ncl ude " Cel l Pr oxy. h"  8 
 9 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  10 
/ /  11 
 12 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  13 
/ /   STDMETHODI MP CFl xGdPxy: : Set Obj ect ToPr oxyFor ( I Di spat ch * pDi sp)  14 
/ /  15 
/ /   Descr i pt i on:  Tel l s t he pr oxy whi ch cont r ol  i t  i s  pr oxyi ng f or .  16 
/ /      Af t er  Robot  det er mi nes f r om t he Regi st r y t hat  a gi ven cont r ol  17 
/ /      has a pr oxy,  i t  cr eat es a pr oxy obj ect  and cal l s  t hi s f unct i on.   18 
/ /  19 
/ /   Par amet er s:   [ i n]   pDi sp -  t he I Di spat ch f or  t he cont r ol  20 
/ /         21 
/ /   Ret ur ns:   S_OK,  i f  pr oxy i s cor r ect l y i ni t i al i zed 22 
/ /      E_XXXXX,  i f  t her e i s an er r or  23 
/ /  24 
/ /   Si de ef f ect s:  Set s Smar t  Poi nt er  t o t he cont r ol  i nt er f ace 25 
/ /       26 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  27 
STDMETHODI MP CFl xGdPxy: : Set Obj ect ToPr oxyFor ( I Di spat ch * pDi sp)  28 
{  29 
  / /  Par amet er  val i dat i on,  make sur e we have a cont r ol  t o pr oxy f or  30 
 i f ( pDi sp == NULL)  31 
 {  32 
   / /  ATLTRACEx cal l s ar e f or  debuggi ng pur poses 33 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cannot  pr oxy f or  NULL obj ect . " ) ) ;  34 
  r et ur n E_POI NTER;  35 
 }  36 
 37 
  / /  Because we' r e usi ng smar t  poi nt er s,  t her e' s a l ot  goi ng on behi nd 38 
  / /  t he scenes her e.  The f ol l owi ng assi gnment  per f or ms a quer y i nt er f ace 39 
  / /  and r equest s a poi nt er  t o t he pr i mar y i nt er f ace.  40 
 m_spMSFl exGr i d = pDi sp;  41 
 42 
  / /  Now we r ever se i t .  Fr om t hat  poi nt er ,  obt ai n t he I Di spat ch 43 
  / /  poi nt er  f r om i t  and st or e i t .  Not e:  i n st r i c t  OLE we shoul d be 44 
  / /  abl e t o j ust  st or e pDi sp,  but  i n pr act i ce we f i nd t hat  t he  45 
  / /  oper at i on i sn' t  t r ansi t i ve.  46 
 m_spDi sp = m_spMSFl exGr i d;   47 
 48 
  / /  Make sur e t he I Di spat ch poi nt er  we have i s f or  t he t ype of  cont r ol  49 
  / /  we know how t o handl e.  50 
 i f ( m_spMSFl exGr i d == NULL)  51 
 {  52 
   / /  I f  we cannot  f i nd t he i nt er f ace we need,  we f ai l .  53 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Coul d not  QI  f or  I MSFl exGr i d  i nt er f ace. " ) ) ;  54 
  r et ur n E_FAI L;  55 
 }  56 
 r et ur n S_OK;  57 
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}  58 
 59 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  60 
/ /   STDMETHODI MP CFl xGdPxy: : : : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  61 
/ /  62 
/ /   Descr i pt i on:  Ret ur ns t he chi l d ( i f  any)  of  t he Accessi bl e obj ect  at  63 
/ /      a poi nt .  64 
/ /  65 
/ /   Par amet er s:   [ i n]   xLef t  -  The x val ue,  i n scr een coor di nat es 66 
/ /      [ i n]   yTop -  The y val ue,  i n scr een coor di nat es 67 
/ /      [ out ]  pvar Chi l d  -  Poi nt er  t o an uni ni t i al i zed var i ant  68 
/ /        t hat  wi l l  r ecei ve t he chi l d obj ect .  69 
/ /  70 
/ /        I f  t he chi l d at  t he poi nt  has an I Accessi bl e obj ect ,  71 
/ /        cont ai ns t he I Di spat ch.  72 
/ /        I f  t her e i s a s i mpl e chi l d at  t he poi nt ,  cont ai ns t he 73 
/ /        Chi l d I D i n t he l Val  member .  74 
/ /        I f  t her e i s no chi l d at  t he poi nt ,  cont ai ns CHI LDI D_SELF 75 
/ /        i n t he l Val  member  76 
/ /        I f  t he poi nt  i s  not  i nsi de t he obj ect ,  set  t o VT_EMPTY 77 
/ /          78 
/ /   Ret ur ns:   S_OK,  i f  poi nt  i s  over  t he obj ect  79 
/ /      S_FALSE i f  t he poi nt  i s  not  cont ai ned i n t he obj ect  80 
/ /      E_XXXXX,  i f  t her e i s an er r or  81 
/ /  82 
/ /   Si de ef f ect s:  I f  t he poi nt  i s  over  a chi l d obj ect ,  a new pr oxy f or  83 
/ /      t hat  chi l d i s  cr eat ed 84 
/ /       85 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  86 
STDMETHODI MP CFl xGdPxy: : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  87 
{  88 
 i f  ( pvar Chi l d == NULL)  89 
  r et ur n E_POI NTER;  90 
 91 
 t r y 92 
 {  93 
  Var i ant I ni t ( pvar Chi l d) ;  94 
 95 
  POI NT pt  = { xLef t ,  yTop} ;  96 
  RECT r c = Ct r l Rect ( ) ;  97 
 98 
   / /  make sur e our  c l i ck was i nsi de t he cont r ol  99 
  i f  ( ! : : Pt I nRect ( &r c,  pt ) )  100 
  {  101 
   ATLTRACE2( at l Tr aceUser , 2, _T( " Coor di nat es out s i de of  cont r ol . " ) ) ;  102 
   r et ur n S_FALSE;  103 
  }  104 
 105 
  i f  ( m_spMSFl exGr i d- >Bor der St yl e == f l exBor der Si ngl e)  106 
  {  107 
   : : I nf l at eRect ( &r c,  - 3,  - 3) ;  108 
  }  109 
  i f  ( ! : : Pt I nRect ( &r c,  pt ) )  110 
  {  111 
    / /  we c l i cked on t he wi ndow,  but  out s i de of  t he c l i ent  ar ea ( i . e.  t he 112 
bor der )  113 
   ATLTRACE2( at l Tr aceUser , 2, _T( " Cl i cked on dead ar ea of  cont r ol - - r et ur n 114 
CHI LDI D_SELF" ) ) ;  115 
   pvar Chi l d- >vt  = VT_I 4;  116 
   pvar Chi l d- >l Val  = CHI LDI D_SELF;  117 
   r et ur n S_OK;  118 
  }  119 
 120 
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  pt . x - = r c. l ef t ;  121 
  pt . y - = r c. t op;  122 
  POI NT pt Twi p = Pi xel ToTwi p( pt ) ;  123 
 124 
   / /  The Fl exGr i d pays no at t ent i on t o t he Scal eMode,  and al ways r et ur ns 125 
   / /  These val ues i n TWI PS.  So we' l l  have t o conver t .  126 
  i nt  nRow = 0,  nCol  = 0;  127 
  i nt  nRows,  nCol s;  128 
 129 
  nRows = m_spMSFl exGr i d- >Rows;  130 
  nCol s = m_spMSFl exGr i d- >Col s;  131 
  f or ( nRow=0;  nRow<nRows;  ++nRow)  132 
  {  133 
   i f ( m_spMSFl exGr i d- >RowPos[ nRow]  + m_spMSFl exGr i d- >RowHei ght [ nRow]  >= 134 
pt Twi p. y)  135 
   {  136 
    br eak;  137 
   }  138 
  }  139 
 140 
   / /  The cal cul at i ons f or  whi ch cel l  t he poi nt  i s  over  ar e cor r ect  EXCEPT 141 
   / /  f or  t he r i ght  and bot t om edged of  f i xed r ows.  When t he nei ghbor i ng cel l  142 
i s  143 
   / /  al so f i xed r ow,  MouseRow and MouseCol  say we ar e on t he f i r st  nor mal  144 
cel l  i n 145 
   / /  t he col umn or  r ow.   I f  i t  i s  t he bor der  bet ween t he f i xed cel l  and t he 146 
nor mal  147 
   / /  cel l s ,  we ar e wr ong and t hi nk we ar e on t he f i xed cel l  f or  one ext r a 148 
pi xel  149 
  f or ( nCol =0;  nCol <nCol s;  ++nCol )  150 
  {  151 
   i f ( m_spMSFl exGr i d- >Col Pos[ nCol ]  + m_spMSFl exGr i d- >Col Wi dt h[ nCol ]  >= 152 
pt Twi p. x)  153 
   {  154 
    br eak;  155 
   }  156 
  }  157 
 158 
  i f ( nCol ==nCol s | |  nRow==nRows)  159 
  {  160 
    / /  we c l i cked past  al l  t he r ows or  col umns  161 
    / /  ( t hey must  not  have f i l l ed up t he cont r ol )  162 
   ATLTRACE2( at l Tr aceUser , 2, _T( " Cl i cked on dead ar ea of  cont r ol - - r et ur ni ng 163 
coor di nat es" ) ) ;  164 
   pvar Chi l d- >vt  = VT_I 4;  165 
   pvar Chi l d- >l Val  = CHI LDI D_SELF;  166 
   r et ur n S_OK;  167 
  }  168 
 169 
   / /  cr eat e a new cel l  pr oxy usi ng ATL 170 
   / /  I Cel l Pr oxyPt r  i s  a smar t  poi nt er  t hat  wi l l  aut omat i cal l y   171 
   / /  der ef er ence i t sel f  and c l ean i t sel f  up when i t  goes out  of  scope 172 
   / /  Thi s coul d have been accompl i shed wi t hout  smar t  poi nt er s 173 
   / /  but  i t  i s  bot h c l eaner  and easi er  t o do i t  t hi s way.  174 
   / /  spCel l Pr oxy i s a c l ass t hat  knows how t o deal  wi t h 175 
   / /  a s i ngl e cel l  i n t he f l exgr i d.  See Cel l Pr oxy. cpp.  176 
  I Cel l Pr oxyPt r  spCel l Pr oxy( CLSI D_Cel l Pr oxy) ;  177 
 178 
   / /  Tel l  t hi s new obj ect  whi ch speci f i c  cel l  i t  r epr esent s 179 
  spCel l Pr oxy- >Set I nf o( m_spMSFl exGr i d,  ( I Accessi bl e* ) t hi s,  nRow,  nCol ) ;  180 
 181 
   / /  Get  a smar t  poi nt er  t o t he i Di spat ch i nt er f ace 182 
  I Di spat chPt r  spCel l Di sp( spCel l Pr oxy) ;  183 
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 184 
   / /  Ret ur n an I Di spat ch poi nt er  t o t hat  obj ect ,  because essent i al l y  185 
   / /  t hat  i s  t he onl y sor t  of  i nt er f ace t hat  can be r et ur ned vi a an 186 
   / /  OLE f unct i on cal l .  The cal l er  wi l l  quer y t he I Di spat ch f or  187 
   / /  t he I Accessi bl e i nt er f ace associ at ed wi t h t he obj ect .  188 
  pvar Chi l d- >vt  = VT_DI SPATCH;  189 
 190 
   / /  Det ach t he i nt er f ace f r om t he smar t  poi nt er  so i t  wi l l  191 
   / /  not  be c l eaned up when i t  goes out  of  scope.   I t  needs 192 
   / /  t o be a l i ve poi nt er  when we pass i t  back,  so t he cal l er   193 
   / /  can use i t .  The cal l er  i s  r esponsi bl e f or  der ef ' i ng when  194 
   / /  i t  i s  done wi t h i t .  195 
  pvar Chi l d- >pdi spVal  = spCel l Di sp. Det ach( ) ;  196 
  r et ur n S_OK;  197 
 }  198 
 cat ch( . . . )  199 
 {  200 
  r et ur n E_FAI L;  201 
 }  202 
}  203 
 204 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  205 
/ /   STDMETHODI MP CFl xGdPxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,   206 
/ /           LONG *  pcxWi dt h,  LONG *  pcyHei ght ,  207 
/ /           VARI ANT var Chi l d)  208 
/ /  209 
/ /   Descr i pt i on:  Ret ur ns t he boundi ng r ect angl e of  t he obj ect  i n scr een  210 
/ /      coor di nat es.  Thi s met hod i s basi cal l y  t he i nver se of   211 
/ /      accHi t Test .  Wher eas accHi t Test ,  gi ven a poi nt ,  wi l l  r et ur n  212 
/ /      t he chi l d associ at ed wi t h i t ,  t hi s f unct i on,  gi ven a chi l d,  213 
/ /      wi l l  r et ur n i t s  r ect angl e.  214 
/ /  215 
/ /   Par amet er s:   [ out ]  pxLef t  -  Recei ves t he l ef t  edge,  i n scr een coor di nat es 216 
/ /      [ out ]  pyTop -  Recei ves t he t op edge,  i n scr een coor di nat es 217 
/ /      [ out ]  pcxWi dt h -  Recei ves t he wi dt h,  i n pi xel s 218 
/ /      [ out ]  pcyHei ght  -  Recei ves t he hei ght ,  i n pi xel s 219 
/ /      [ i n]   pvar Chi l d  -  Var i ant  hol di ng t he chi l d I D of  t he obj ect  220 
/ /  221 
/ /   Ret ur ns:   S_OK,  i f  r ect angl e i s successf ul l y  r et r i ved 222 
/ /      E_XXXXX,  i f  t her e i s an er r or  223 
/ /  224 
/ /   Si de ef f ect s:  None 225 
/ /       226 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  227 
STDMETHODI MP CFl xGdPxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,  LONG *  pcxWi dt h,  LONG 228 
*  pcyHei ght ,  VARI ANT var Chi l d)  229 
{  230 
  / /  Do some par amet er  val i dat i on.  231 
 i f  ( pxLef t  == NULL)  232 
  r et ur n E_POI NTER;  233 
   234 
 i f  ( pyTop == NULL)  235 
  r et ur n E_POI NTER;  236 
   237 
 i f  ( pcxWi dt h == NULL)  238 
  r et ur n E_POI NTER;  239 
   240 
 i f  ( pcyHei ght  == NULL)  241 
  r et ur n E_POI NTER;  242 
 243 
 i f  ( var Chi l d. vt  ! = VT_I 4)  244 
  r et ur n E_I NVALI DARG;  245 
 246 
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 t r y 247 
 {  248 
   / /  I f  t he speci f i ed obj ect  i s  t he cont r ol  i t sel f ,  r et ur n t he 249 
   / /  boundi ng r ect angl e of  t he ent i r e cont r ol .  250 
  i f  ( var Chi l d. l Val  == CHI LDI D_SELF)  251 
  {  252 
   RECT r c = Ct r l Rect ( ) ;  253 
 254 
   * pxLef t  = r c. l ef t ;  255 
   * pyTop = r c. t op;  256 
   * pcxWi dt h = r c. r i ght  -  r c. l ef t ;  257 
   * pcyHei ght  = r c. bot t om -  r c. t op;  258 
   r et ur n S_OK;  259 
  }  260 
  el se 261 
  {  262 
   ATLTRACE2( at l Tr aceUser , 0, _T( " MSFl exGr i d pr oxy does not  use chi l d I D' s! " ) ) ;  263 
   r et ur n E_I NVALI DARG;  264 
  }  265 
 }  266 
 cat ch( . . . )  267 
 {  268 
  r et ur n E_FAI L;  269 
 }  270 
}  271 
 272 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  273 
/ /   STDMETHODI MP CFl xGdPxy: : accNavi gat e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  274 
/ /  275 
/ /   Descr i pt i on:  Ret r i eves t he s i bl i ng or  chi l d obj ect  t hat  i s  navi gat ed t o i n  276 
/ /      t he speci f i ed di r ect i on.   277 
/ /  278 
/ /   Par amet er s:  [ i n]   navDi r  -  The navi gat i on code t hat  speci f i es t he  279 
/ /       navi gat i on di r ect i on.  See <ol eacc. h> f or  a  280 
/ /          l i s t .  281 
/ /    [ i n]  var St ar t  -  A Var i ant  obj ect  t hat  speci f i es t he t ype of   282 
/ /       navi gat i on desi r ed.  I f  t he var i ant  t ype i s  283 
/ /       VT_EMPTY,  t he met hod r et r i eves a s i bl i ng  284 
/ /       obj ect .  I f  t he var i ant  t ype i s VT_I 4 and t he  285 
/ /       val ue i s CHI LDI D_SELF,  t he met hod r et r i eves a  286 
/ /          chi l d obj ect .   287 
/ /    [ out ]  pvar EndUpAt  -  t he obj ect  t hat  has been navi gat ed t o.   288 
/ /  289 
/ /  290 
/ /   Ret ur ns:   S_OK,  Navi gat i on successf ul .  291 
/ /      S_FALSE,  No mor e obj ect s i n t hat  di r ect i on exi st .   292 
/ /      E_XXXXX,  i f  t her e i s an er r or  293 
/ /  294 
/ /   Si de ef f ect s:  None 295 
/ /       296 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  297 
STDMETHODI MP CFl xGdPxy: : accNavi gat e( LONG navDi r ,  VARI ANT var St ar t ,  VARI ANT *  298 
pvar EndUpAt )  299 
{  300 
 i f  ( pvar EndUpAt  == NULL)  301 
  r et ur n E_POI NTER;  302 
 Var i ant I ni t ( pvar EndUpAt ) ;  303 
 i f  ( var St ar t . vt  ! = VT_I 4)  304 
  r et ur n E_I NVALI DARG;  305 
 i f  ( var St ar t . vt  == VT_EMPTY)  306 
  r et ur n S_FALSE;  307 
 i f  ( var St ar t . l Val  ! = CHI LDI D_SELF)  308 
  r et ur n E_I NVALI DARG;  309 



Extending Rational Robot Support for New ActiveX Controls 

Copyright Rational Software 2001 
 

54

 310 
 swi t ch( navDi r )  311 
 {  312 
 case NAVDI R_NEXT:  313 
   / /  we have no peer s v i a accessi bi l i t y  314 
  r et ur n S_FALSE;  315 
 316 
 case NAVDI R_FI RSTCHI LD:  317 
  i f ( m_spMSFl exGr i d- >Rows > 0 && m_spMSFl exGr i d- >Col s > 0)  318 
  {  319 
    / /  cr eat e a new cel l  pr oxy,  f or  t he cel l  at  r ow 0,  col umn 0 320 
   I Cel l Pr oxyPt r  spCel l Pr oxy( CLSI D_Cel l Pr oxy) ;  321 
   spCel l Pr oxy- >Set I nf o( m_spMSFl exGr i d,  ( I Accessi bl e* ) t hi s,  0,  0) ;  322 
 323 
   I Di spat chPt r  spCel l Di sp( spCel l Pr oxy) ;  324 
   pvar EndUpAt - >vt  = VT_DI SPATCH;  325 
   pvar EndUpAt - >pdi spVal  = spCel l Di sp. Det ach( ) ;  326 
   r et ur n S_OK;  327 
  }  328 
  el se 329 
    / /  t he gr i d i s  empt y- - t her e ar e no cel l s  330 
   r et ur n S_FALSE;  331 
 332 
 def aul t :  333 
  r et ur n E_I NVALI DARG;  334 
 }  335 
 r et ur n S_OK;  336 
}  337 
 338 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  339 
/ /   STDMETHODI MP CFl xGdPxy: : get _accName ( VARI ANT var Chi l d,  BSTR *  pszName)  340 
/ /  341 
/ /   Descr i pt i on:  Ret ur ns t he name of  t he cont r ol .   For  scr i pt i ng we wi l l  want  342 
/ /      t hi s t o be t he pr ogr amat i c name VB uses.  343 
/ /      I MPORTANT:  The name r et ur ned shoul d be uni que wi t hi n t he  344 
/ /      cont r ol .  Robot  wi l l  expect  t hat  no t wo chi l dr en have t he  345 
/ /      same name.  346 
/ /  347 
/ /   Par amet er s:   [ i n]    var Chi l d -  cont ai ns a chi l d I D i n l Val  348 
/ /      [ out ]   pszName -  f i l l ed wi t h t he name 349 
/ /  350 
/ /   Ret ur ns:   S_OK,  i f  name i s r et ur ned 351 
/ /      E_XXXXX,  i f  t her e i s an er r or  352 
/ /  353 
/ /   Si de ef f ect s:  None  354 
/ /       355 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  356 
STDMETHODI MP CFl xGdPxy: : get _accName ( VARI ANT var Chi l d,  BSTR *  pszName)  357 
{  358 
 i f ( var Chi l d. vt  ! = VT_I 4)  359 
  r et ur n E_I NVALI DARG;  360 
 361 
 i f  ( pszName == NULL)  362 
  r et ur n E_POI NTER;  363 
 364 
 t r y  365 
 {  366 
  i f ( var Chi l d. l Val  == CHI LDI D_SELF)  367 
  {  368 
    / /  Get Pr oper t y i s  a hel per  f unct i on i n Pr oxyBase. cpp.  369 
    / /  Some obj ect  pr oper t i es ar e quer i ed v i a I SSTabCt l .  370 
    / /  Ot her s ar e gener i c pr oper t i es t hat  ar e not  f ound i n  371 
    / /  I SSTabCt l ,  but  ar e st or ed i n t he cont ai ner .   372 
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    / /  Get Pr oper t y i s  a wr apper  f unct i on t hat  can f i nd a pr oper t y 373 
    / /  even i f  i t  i s  st or ed i n t he f or m on whi ch t he cont r ol  r esi des.  374 
    / /  An exampl e of  t hi s i s  t he cont r ol ' s  name.  375 
    / /  376 
    / /  The cont r ol ' s  name i s r et r i eved f r om t he cont r ol ' s  cont ai ner .  377 
   VARI ANT var Name = Get Pr oper t y( _T( " Name" ) ) ;  378 
   i f ( var Name. vt  ! = VT_BSTR)  t hr ow;  379 
 380 
    / / Ther e ar e scopi ng i ssues wi t h BSTR' s.   381 
    / /  See t he OLE pr ogr ammi ng r ef er ence f or  mor e i nf or mat i on.  382 
   * pszName = var Name. bst r Val ;  383 
  }  384 
  el se 385 
  {  386 
   r et ur n E_I NVALI DARG;  387 
  }  388 
  r et ur n S_OK;  389 
 }   390 
 cat ch( . . . )   391 
 {  392 
  * pszName = NULL;  393 
  r et ur n E_FAI L;  394 
 }  395 
}  396 
 397 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  398 
/ /   STDMETHODI MP CFl xGdPxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  399 
/ /  400 
/ /   Descr i pt i on:  Ret ur ns t he r ol e of  t he obj ect  401 
/ /  402 
/ /   Par amet er s:   [ i n]   var Chi l d -  The chi l d t o gi ve t he r ol e f or  403 
/ /      [ out ]  pvar Rol e -  The r ol e of  t he obj ect  ( ei t her  a const ant  i n l Val  404 
/ /          ROLE_SYSTEM_XXXX or  a l ocal i zed bst r )  405 
/ /  406 
/ /   Ret ur ns:   S_OK,  i f  t he r ol e i s  successf ul l y  r et ur ned 407 
/ /      E_XXXXX,  i f  t her e i s an er r or  408 
/ /  409 
/ /   Si de ef f ect s:  None 410 
/ /       411 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  412 
STDMETHODI MP CFl xGdPxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  413 
{  414 
 i f  ( pvar Rol e == NULL)  415 
  r et ur n E_POI NTER;  416 
 417 
 i f ( var Chi l d. vt  ! = VT_I 4)  418 
  r et ur n E_I NVALI DARG;  419 
 420 
 t r y  421 
 {  422 
  i f ( var Chi l d. l Val  ! = CHI LDI D_SELF)  423 
  {  424 
   ATLTRACE2( at l Tr aceUser , 0, _T( " MSFl exGr i d pr oxy does not  use chi l d I D' s! " ) ) ;  425 
   r et ur n E_I NVALI DARG;  426 
  }  427 
 428 
   / /  The r ol e of  t he gr i d i s  " ROLE_SYSTEM_TABLE"  429 
  pvar Rol e- >vt  = VT_I 4;  430 
  pvar Rol e- >l Val  = ROLE_SYSTEM_TABLE;  431 
  r et ur n S_OK;  432 
 }  433 
 cat ch ( . . . )  434 
 {  435 
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  r et ur n E_FAI L;  436 
 }  437 
}  438 
 439 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  440 
/ /   STDMETHODI MP CFl xGdPxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  441 
/ /  442 
/ /   Descr i pt i on:  Ret r i eves t he number  of  component s i n t he par ent  cont ai ner .   443 
/ /  444 
/ /   Par amet er s:   [ out ]   pcount Chi l dr en -  Number  of  chi l d obj ect s bel ow t hi s par ent  445 
/ /  446 
/ /   Ret ur ns:   S_OK,  i f  t he count  i s  successf ul l y  r et r i eved 447 
/ /      E_XXXXX,  i f  t her e i s an er r or  448 
/ /  449 
/ /   Si de ef f ect s:  None 450 
/ /       451 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  452 
STDMETHODI MP CFl xGdPxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  453 
{  454 
 i f  ( pcount Chi l dr en == NULL)  455 
  r et ur n E_POI NTER;  456 
   457 
 t r y  458 
 {  459 
  i nt  nRows,  nCol s;  460 
 461 
   / /  Get  t he necessar y i nf o f r om t he cont r ol ' s  Rows and Col s  462 
   / /  pr oper t i es 463 
  nRows = m_spMSFl exGr i d- >Rows;  464 
  nCol s = m_spMSFl exGr i d- >Col s;  465 
 466 
   / /  For  t he gr i d,  t he number  of  chi l dr en i s cal cul at ed by 467 
   / /  mul t i pl y i ng t he number  of  r ows by t he number  of  col umns.  468 
  * pcount Chi l dr en =  nRows *  nCol s;  469 
  r et ur n S_OK;  470 
 }  471 
 cat ch ( . . . )  472 
 {  473 
  r et ur n E_FAI L;  474 
 }  475 
}  476 
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� ++� � � 
� �* $�, 
� � 
� #�!� � �� � ��� � � � � -	 ++� �

/ /  Cel l Pr oxy. cpp :  I mpl ement at i on of  Cel l Pr oxy I Accessi bl e met hods necessar y 1 
/ /  f or  a f unct i oni ng Robot  Act i veX Pr oxy.  2 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  3 
 4 
#i ncl ude " st daf x. h"  5 
#i ncl ude " Fl xGdPxy. h"  6 
#i ncl ude " Cel l Pr oxy. h"  7 
 8 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  9 
/ /  CCel l Pr oxy 10 
 11 
 12 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  13 
/ /   STDMETHODI MP CCel l Pr oxy: : Set I nf o( I Unknown * pUnkMSFl exGr i d,  l ong l RowI n,  l ong 14 
l Col I n)  15 
/ /  16 
/ /   Descr i pt i on:  Tel l s t he pr oxy whi ch cont r ol  and whi ch cel l  of  t he cont r ol  17 
/ /    i t  i s  pr oxyi ng f or .  18 
/ /  19 
/ /   Par amet er s:  [ i n]   pUnkMSFl exGr i d -  The cont r ol  we ar e pr oxyi ng t he cel l  f or  20 
/ /    [ i n]   pAccMSFl exGr i d -  Poi nt er  t o t he MSFl exGr i d pr oxy obj ect  21 
/ /    [ i n]   l RowI n -  The cel l ' s  r ow 22 
/ /    [ i n]   l Col I n -  The cel l ' s  col umn 23 
/ /         24 
/ /   Ret ur ns:   S_OK,  i f  pr oxy i s cor r ect l y i ni t i al i zed 25 
/ /    E_XXXXX,  i f  t her e i s an er r or  26 
/ /  27 
/ /   Si de ef f ect s:  Set s m_spMSFl exGr i d t o t he cont r ol ' s  I Di spat ch.  28 
/ /    Set s m_l Row and m_l Col  t o t he val ues f or  t he cel l  29 
/ /       30 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  31 
 32 
STDMETHODI MP CCel l Pr oxy: : Set I nf o( I Unknown * pUnkMSFl exGr i d,  I Unknown * pAccMSFl exGr i d,   33 
         l ong l RowI n,  l ong l Col I n)  34 
{  35 
  / /  Ensur e t hat  t he obj ect  we ar e pr oxyi ng f or  i s  i n f act  a Fl exGr i d.  36 
 m_spMSFl exGr i d = pUnkMSFl exGr i d;  37 
 i f ( m_spMSFl exGr i d == NULL)  38 
 {  39 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Coul d not  QI  f or  I MSFl exGr i d i nt er f ace. " ) ) ;  40 
  r et ur n E_FAI L;  41 
 }  42 
 43 
  / /  Connect  t he Cel l  t o t he under l y i ng Fl exGr i d obj ect  poi nt er ,  44 
  / /  Just  as i s done i n t he mai n obj ect .  Thi s i s  necessar y so t hat  45 
  / /  t he hel per  f unct i ons f ound i n CBasePr oxy wor k pr oper l y.  46 
 m_spDi sp = m_spMSFl exGr i d;  47 
 48 
  / /  Connect i on t o t he par ent  I Accessi bl e i n case we r ecei ve a quer y l i ke 49 
  / /  accGet Par ent .  50 
 m_spAccMSFl exGr i d = pAccMSFl exGr i d;  51 
 52 
  / /  Coor ds of  act ual  cel l  we ar e expect ed t o pr oxy.  53 
 m_l Row = l RowI n;  54 
 m_l Col  = l Col I n;  55 
 56 
 r et ur n S_OK;  57 
}  58 
 59 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  60 
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/ /   STDMETHODI MP CCel l Pr oxy: : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  61 
/ /  62 
/ /   Descr i pt i on:  Ret ur ns t he chi l d ( i f  any)  of  t he Accessi bl e obj ect  at  63 
/ /    a poi nt .  64 
/ /  65 
/ /   Par amet er s:  [ i n]   xLef t  -  The x val ue,  i n scr een coor di nat es 66 
/ /    [ i n]   yTop -  The y val ue,  i n scr een coor di nat es 67 
/ /    [ out ]  pvar Chi l d  -  Poi nt er  t o an uni ni t i al i zed var i ant  68 
/ /       t hat  wi l l  r ecei ve t he chi l d obj ect .  69 
/ /  70 
/ /     I f  t he chi l d at  t he poi nt  has an I Accessi bl e obj ect ,  71 
/ /     cont ai ns t he I Di spat ch.  72 
/ /     I f  t her e i s a s i mpl e chi l d at  t he poi nt ,  cont ai ns t he 73 
/ /     Chi l d I D i n t he l Val  member .  74 
/ /     I f  t her e i s no chi l d at  t he poi nt ,  cont ai ns CHI LDI D_SELF 75 
/ /     i n t he l Val  member  76 
/ /     I f  t he poi nt  i s  not  i nsi de t he obj ect ,  set  t o VT_EMPTY 77 
/ /          78 
/ /   Ret ur ns:   S_OK,  i f  poi nt  i s  over  t he obj ect  79 
/ /    S_FALSE i f  t he poi nt  i s  not  cont ai ned i n t he obj ect  80 
/ /    E_XXXXX,  i f  t her e i s an er r or  81 
/ /  82 
/ /   Si de ef f ect s:  I f  t he poi nt  i s  over  a chi l d obj ect ,  a new pr oxy f or  83 
/ /    t hat  chi l d i s  cr eat ed 84 
/ /       85 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  86 
STDMETHODI MP CCel l Pr oxy: : accHi t Test ( LONG xLef t ,  LONG yTop,  VARI ANT *  pvar Chi l d)  87 
{  88 
 HRESULT hRet Val  = E_FAI L;  89 
  90 
 i f  ( pvar Chi l d == NULL)  91 
  r et ur n E_POI NTER;  92 
 i f ( m_spMSFl exGr i d == NULL)  93 
 {  94 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cel l  pr oxy not  i ni t i al i zed bef or e use. " ) ) ;  95 
  r et ur n E_FAI L;  96 
 }  97 
  98 
 t r y 99 
 {  100 
 101 
  Var i ant I ni t ( pvar Chi l d) ;  102 
  POI NT pt  = { xLef t ,  yTop} ;  103 
  RECT r c = Ct r l Rect ( ) ;  104 
  i f  ( m_spMSFl exGr i d- >Bor der St yl e == f l exBor der Si ngl e)  105 
  {  106 
   : : I nf l at eRect ( &r c,  - 3,  - 3) ;  107 
  }  108 
 109 
   / /  make sur e we' r e i n t he c l i ent  r egi on of  t he MSFl exgr i d 110 
  i f ( ! : : Pt I nRect ( &r c,  pt ) )  111 
  {  112 
    / /  we c l i cked on t he wi ndow,  but  out s i de of  t he c l i ent  ar ea ( i . e.  t he 113 
bor der )  114 
    / /  pvar Chi l d i ni t i al i zed t o VT_EMPTY at  begi nni ng of  f unct i on,  so we 115 
    / /  don' t  have t o set  i t  her e 116 
   hRet Val  = S_FALSE;  117 
   r et ur n hRet Val ;  118 
  }  119 
  pt . x - = r c. l ef t ;  120 
  pt . y - = r c. t op;  121 
 122 
  POI NT pt Twi p = Pi xel ToTwi p( pt ) ;  123 
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   / /  The Fl exGr i d pays no at t ent i on t o t he Scal eMode,  and al ways r et ur ns 124 
   / /  These val ues i n TWI PS.  So we' l l  have t o conver t .  125 
  i f ( m_spMSFl exGr i d- >RowPos[ m_l Row]  < pt Twi p. y 126 
   && m_spMSFl exGr i d- >RowPos[ m_l Row]  + m_spMSFl exGr i d- >RowHei ght [ m_l Row]  >= 127 
pt Twi p. y 128 
   && m_spMSFl exGr i d- >Col Pos[ m_l Col ]  < pt Twi p. x 129 
   && m_spMSFl exGr i d- >Col Pos[ m_l Col ]  + m_spMSFl exGr i d- >Col Wi dt h[ m_l Col ]  >= 130 
pt Twi p. x)  131 
  {  132 
   pvar Chi l d- >vt  = VT_I 4;  133 
   pvar Chi l d- >l Val  = CHI LDI D_SELF;  134 
   hRet Val  = S_OK;  135 
  }  136 
  el se 137 
  {  138 
    / /  pvar Chi l d i ni t i al i zed t o VT_EMPTY at  begi nni ng of  f unct i on,  so we 139 
    / /  don' t  have t o set  i t  her e 140 
   hRet Val  = S_FALSE;  141 
  }  142 
 }  143 
 cat ch( . . . )  144 
 {  145 
 }  146 
 147 
 r et ur n hRet Val ;  148 
}  149 
 150 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  151 
/ /   STDMETHODI MP CTest Pr oxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,   152 
/ /       LONG *  pcxWi dt h,  LONG *  pcyHei ght ,  153 
/ /       VARI ANT var Chi l d)  154 
/ /  155 
/ /   Descr i pt i on:  Ret ur ns t he boundi ng r ect angl e of  t he obj ect  i n scr een  156 
/ /    coor di nat es.  Thi s met hod i s basi cal l y  t he i nver se of   157 
/ /    accHi t Test .  Wher eas accHi t Test ,  gi ven a poi nt ,  wi l l  r et ur n  158 
/ /    t he chi l d associ at ed wi t h i t ,  t hi s f unct i on,  gi ven a chi l d,  159 
/ /    wi l l  r et ur n i t s  r ect angl e.  160 
/ /  161 
/ /   Par amet er s:  [ out ]  pxLef t  -  Recei ves t he l ef t  edge,  i n scr een coor di nat es 162 
/ /    [ out ]  pyTop -  Recei ves t he t op edge,  i n scr een coor di nat es 163 
/ /    [ out ]  pcxWi dt h -  Recei ves t he wi dt h,  i n pi xel s 164 
/ /    [ out ]  pcyHei ght  -  Recei ves t he hei ght ,  i n pi xel s 165 
/ /    [ i n]   pvar Chi l d  -  Var i ant  hol di ng t he chi l d I D of  t he obj ect  166 
/ /  167 
/ /   Ret ur ns:   S_OK,  i f  r ect angl e i s successf ul l y  r et r i ved 168 
/ /    E_XXXXX,  i f  t her e i s an er r or  169 
/ /  170 
/ /   Si de ef f ect s:  None 171 
/ /       172 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  173 
STDMETHODI MP CCel l Pr oxy: : accLocat i on( LONG *  pxLef t ,  LONG *  pyTop,  LONG *  pcxWi dt h,  174 
LONG *  pcyHei ght ,  VARI ANT var Chi l d)  175 
{  176 
 ATLTRACE2( at l Tr aceUser , 0, _T( " Hi t  accLocat i on! ! \ r \ n" ) ) ;  177 
 i f  ( pxLef t  == NULL)  178 
  r et ur n E_POI NTER;  179 
   180 
 i f  ( pyTop == NULL)  181 
  r et ur n E_POI NTER;  182 
   183 
 i f  ( pcxWi dt h == NULL)  184 
  r et ur n E_POI NTER;  185 
   186 
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 i f  ( pcyHei ght  == NULL)  187 
  r et ur n E_POI NTER;  188 
 189 
 i f ( m_spMSFl exGr i d == NULL)  190 
 {  191 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cel l  pr oxy not  i ni t i al i zed bef or e use. " ) ) ;  192 
  r et ur n E_FAI L;  193 
 }  194 
 195 
 i f ( var Chi l d. vt  ! = VT_I 4 | |  var Chi l d. l Val  ! = CHI LDI D_SELF)  196 
 {  197 
  ATLTRACE2( at l Tr aceUser , 0, _T( " MSFl exGr i d' s Cel l  pr oxy does not  use chi l d 198 
I D' s! " ) ) ;  199 
  r et ur n E_I NVALI DARG;  200 
 }  201 
 202 
  / /  Obt ai n t he t op l ef t  cor ner  of  t he cel l ,  and i t s wi dt h and hei ght  203 
 POI NT pt TopLef t ,  pt Hei ght Wi dt h;  204 
 pt TopLef t . x = m_spMSFl exGr i d- >Col Pos[ m_l Col ] ;  205 
 pt TopLef t . y = m_spMSFl exGr i d- >RowPos[ m_l Row] ;  206 
 pt Hei ght Wi dt h. x = m_spMSFl exGr i d- >Col Wi dt h[ m_l Col ] ;  207 
 pt Hei ght Wi dt h. y = m_spMSFl exGr i d- >RowHei ght [ m_l Row] ;  208 
 209 
  / /  The Fl exGr i d pays no at t ent i on t o t he Scal eMode,  and al ways r et ur ns 210 
  / /  These val ues i n TWI PS.  So we' l l  have t o conver t .  211 
 pt TopLef t  = Twi pToPi xel ( pt TopLef t ) ;  212 
 pt Hei ght Wi dt h = Twi pToPi xel ( pt Hei ght Wi dt h) ;  213 
 214 
  / /  pt TopLef t  & pt TopLef t  now i ncl ude t he coor ds of  t he cel l  r el at i ve 215 
  / /  t o t he cont r ol  i t sel f .  Those coor ds now need t o be conver t ed t o 216 
  / /  scr een coor ds.  217 
  / /  218 
  / /  Fi r st  det er mi ne t he l ef t ,  r i ght  of  t he cont r ol .  219 
 POI NT pt Of f set ;  220 
 RECT r c = Ct r l Rect ( ) ;  221 
 pt Of f set . x = r c. l ef t ;  pt Of f set . y = r c. t op;  222 
 223 
  / /  I f  t he cont r ol  has t he f l exBor der Si ngl e st y l e,  t hen t he cont r ol  224 
  / /  has a non- wi ndowed dr awn bor der .  We have t o of f set  our  cel l s  225 
  / /  t o account  f or  t hat .  226 
 i f  ( m_spMSFl exGr i d- >Bor der St yl e == f l exBor der Si ngl e)  227 
 {  228 
  pt Of f set . x += 3;  229 
  pt Of f set . y += 3;  230 
 }  231 
 232 
  / /  Add t he cel l ' s  of f set  f r om t he bor der  of  t he cont r ol  233 
  / /  t o det er mi ne i t ' s  scr een coor ds.  234 
 * pxLef t  = pt TopLef t . x + pt Of f set . x;  235 
 * pyTop = pt TopLef t . y + pt Of f set . y;  236 
 * pcxWi dt h = pt Hei ght Wi dt h. x;  237 
 * pcyHei ght  = pt Hei ght Wi dt h. y;  238 
 r et ur n S_OK;  239 
}  240 
 241 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  242 
/ /   STDMETHODI MP CCel l Pr oxy: : accNavi gat e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  243 
/ /  244 
/ /   Descr i pt i on:  Ret r i eves t he s i bl i ng or  chi l d obj ect  t hat  i s  navi gat ed t o i n  245 
/ /    t he speci f i ed di r ect i on.   246 
/ /  247 
/ /   Par amet er s:  [ i n]   navDi r  -  The navi gat i on code t hat  speci f i es t he  248 
/ /       navi gat i on di r ect i on.  See <ol eacc. h> f or  a  249 
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/ /       l i s t .  250 
/ /    [ i n]  var St ar t  -  A Var i ant  obj ect  t hat  speci f i es t he t ype of   251 
/ /       navi gat i on desi r ed.  I f  t he var i ant  t ype i s  252 
/ /       VT_EMPTY,  t he met hod r et r i eves a s i bl i ng  253 
/ /       obj ect .  I f  t he var i ant  t ype i s VT_I 4 and t he  254 
/ /       val ue i s CHI LDI D_SELF,  t he met hod r et r i eves a  255 
/ /       chi l d obj ect .   256 
/ /    [ out ]  pvar EndUpAt  -  t he obj ect  t hat  has been navi gat ed t o.   257 
/ /  258 
/ /  259 
/ /   Ret ur ns:   S_OK,  Navi gat i on successf ul .  260 
/ /    S_FALSE,  No mor e obj ect s i n t hat  di r ect i on exi st .   261 
/ /    E_XXXXX,  i f  t her e i s an er r or  262 
/ /  263 
/ /   Si de ef f ect s:  None 264 
/ /       265 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  266 
STDMETHODI MP CCel l Pr oxy: : accNavi gat e( LONG navDi r ,  VARI ANT var St ar t ,  VARI ANT *  267 
pvar EndUpAt )  268 
{  269 
 HRESULT hRet val  = E_I NVALI DARG;  270 
 271 
 i f  ( pvar EndUpAt  == NULL)  272 
  r et ur n E_POI NTER;  273 
  274 
 i f ( navDi r  == NAVDI R_FI RSTCHI LD && var St ar t . vt  == VT_I 4 && var St ar t . l Val  == 275 
CHI LDI D_SELF)  276 
 {  277 
   / /  we have no chi l dr en 278 
  Var i ant I ni t ( pvar EndUpAt ) ;  279 
  hRet val  = S_FALSE;  280 
 }  281 
 el se i f  ( navDi r  == NAVDI R_NEXT)  282 
 {  283 
  l ong l Next Row,  l Next Col ;  284 
 285 
  l Next Col  = ( m_l Col +1) %m_spMSFl exGr i d- >Col s;  286 
  i f ( l Next Col  == 0)  287 
  {  288 
    / /  i f  we wer e at  t he l ast  col umn,  289 
    / /  wr ap ar ound t o t he next  r ow 290 
   l Next Row = m_l Row + 1;  291 
  }  292 
  el se 293 
  {  294 
   l Next Row = m_l Row;  295 
  }  296 
 297 
   / /  I f  we' r e at  t he l ast  r ow. . .  298 
  i f ( l Next Row == m_spMSFl exGr i d- >Rows)  299 
  {  300 
    / /  we r eached t he l ast  chi l d 301 
   Var i ant I ni t ( pvar EndUpAt ) ;  302 
   hRet val  = S_FALSE;  303 
  }  304 
  el se 305 
  {  306 
    / /  Cr eat e a new cel l  obj ect  and r et ur n a poi nt er  t o i t s  307 
    / /  di spat ch i nt er f ace 308 
   I Cel l Pr oxyPt r  spNext Cel l Pr oxy( CLSI D_Cel l Pr oxy) ;  309 
   spNext Cel l Pr oxy- >Set I nf o( m_spMSFl exGr i d,  ( I Accessi bl e* ) t hi s,  l Next Row,  310 
l Next Col ) ;  311 
 312 
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   I Di spat chPt r  spdi spNext Cel l Pr oxy( spNext Cel l Pr oxy) ;  313 
   pvar EndUpAt - >vt  = VT_DI SPATCH;  314 
   pvar EndUpAt - >pdi spVal  = spdi spNext Cel l Pr oxy. Det ach( ) ;  315 
   hRet val  = S_OK;  316 
  }  317 
 }  318 
 319 
 r et ur n hRet val ;  320 
}  321 
 322 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  323 
/ /   STDMETHODI MP CCel l Pr oxy: : get _accName ( VARI ANT var Chi l d,  BSTR *  pszName)  324 
/ /  325 
/ /   Descr i pt i on:  Ret ur ns t he name of  t he cont r ol .   For  scr i pt i ng we wi l l  want  326 
/ /    t hi s t o be t he pr ogr amat i c name VB uses.  327 
/ /    I MPORTANT:  The name r et ur ned shoul d be uni que wi t hi n t he  328 
/ /    cont r ol .  Robot  wi l l  expect  t hat  no t wo chi l dr en have t he  329 
/ /    same name.  330 
/ /  331 
/ /   Par amet er s:  [ i n]    var Chi l d -  cont ai ns a chi l d I D i n l Val  332 
/ /    [ out ]   pszName -  f i l l ed wi t h t he name 333 
/ /  334 
/ /   Ret ur ns:   S_OK,  i f  name i s r et ur ned 335 
/ /    E_XXXXX,  i f  t her e i s an er r or  336 
/ /  337 
/ /   Si de ef f ect s:  None  338 
/ /       339 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  340 
STDMETHODI MP CCel l Pr oxy: : get _accName( VARI ANT var Chi l d,  BSTR *  pszName)  341 
{  342 
 i f  ( pszName == NULL)  343 
  r et ur n E_POI NTER;  344 
 i f ( m_spMSFl exGr i d == NULL)  345 
 {  346 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cel l  pr oxy not  i ni t i al i zed bef or e use. " ) ) ;  347 
  r et ur n E_FAI L;  348 
 }  349 
  350 
 i f ( var Chi l d. vt  == VT_I 4 && var Chi l d. l Val  == CHI LDI D_SELF)  351 
 {  352 
  TCHAR szName[ 100] ;  353 
 354 
   / /  Gener at e our  own uni que name f or  t hi s cel l  355 
   / /  based on t he r ow & col umn 356 
  wspr i nt f ( szName,  " Row=%d, Col =%d" ,  m_l Row,  m_l Col ) ;  357 
 358 
   / /  _bst r _t  conver t s t o UNI CODE i f  necessar y 359 
  _bst r _t  sbst r Name( szName) ;  360 
  * pszName = sbst r Name. copy( ) ;  361 
  r et ur n S_OK;  362 
 }  363 
 364 
 r et ur n E_FAI L;  365 
}  366 
 367 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  368 
/ /   STDMETHODI MP CCel l Pr oxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  369 
/ /  370 
/ /   Descr i pt i on:  Ret ur ns t he r ol e of  t he obj ect  371 
/ /  372 
/ /   Par amet er s:  [ i n]   var Chi l d -  The chi l d t o gi ve t he r ol e f or  373 
/ /    [ out ]  pvar Rol e -  The r ol e of  t he obj ect  ( ei t her  a const ant  i n l Val  374 
/ /       ROLE_SYSTEM_XXXX or  a l ocal i zed bst r )  375 
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/ /  376 
/ /   Ret ur ns:   S_OK,  i f  t he r ol e i s  successf ul l y  r et ur ned 377 
/ /    E_XXXXX,  i f  t her e i s an er r or  378 
/ /  379 
/ /   Si de ef f ect s:  None 380 
/ /       381 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  382 
STDMETHODI MP CCel l Pr oxy: : get _accRol e( VARI ANT var Chi l d,  VARI ANT *  pvar Rol e)  383 
{  384 
 i f  ( pvar Rol e == NULL)  385 
  r et ur n E_POI NTER;  386 
 387 
 i f ( m_spMSFl exGr i d == NULL)  388 
 {  389 
  ATLTRACE2( at l Tr aceUser , 0, _T( " Cel l  pr oxy not  i ni t i al i zed bef or e use. " ) ) ;  390 
  r et ur n E_FAI L;  391 
 }  392 
 393 
 i f ( var Chi l d. vt  ! = VT_I 4 | |  var Chi l d. l Val  ! = CHI LDI D_SELF)  394 
 {  395 
  ATLTRACE2( at l Tr aceUser , 0, _T( " MSFl exGr i d' s cel l  pr oxy does not  use chi l d 396 
I D' s! " ) ) ;  397 
  r et ur n E_I NVALI DARG;  398 
 }  399 
 400 
  / /  For  ever y cel l  we r et ur n ROLE_SYSTEM_CELL 401 
 pvar Rol e- >vt  = VT_I 4;  402 
 pvar Rol e- >l Val  = ROLE_SYSTEM_CELL;  403 
 r et ur n S_OK;  404 
}  405 
 406 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  407 
/ /   STDMETHODI MP CCel l Pr oxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  408 
/ /  409 
/ /   Descr i pt i on:  Ret r i eves t he number  of  component s i n t he par ent  cont ai ner .   410 
/ /  411 
/ /   Par amet er s:  [ out ]   pcount Chi l dr en -  Number  of  chi l d obj ect s bel ow t hi s par ent  412 
/ /  413 
/ /   Ret ur ns:   S_OK,  i f  t he count  i s  successf ul l y  r et r i eved 414 
/ /    E_XXXXX,  i f  t her e i s an er r or  415 
/ /  416 
/ /   Si de ef f ect s:  None 417 
/ /       418 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  419 
STDMETHODI MP CCel l Pr oxy: : get _accChi l dCount ( LONG *  pcount Chi l dr en)  420 
{  421 
 i f  ( pcount Chi l dr en == NULL)  422 
  r et ur n E_POI NTER;  423 
   424 
  / /  I ndi v i dual  cel l s  don' t  have chi l dr en,  so we al ways r et ur n zer o 425 
 * pcount Chi l dr en = 0;  426 
 427 
 r et ur n S_OK;  428 
}  429 


