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For more information about applications that don't use file support, see 
"Serialization: Serialization vs. Database Input/Output" in Programming with the 
Microsoft Foundation Class Library 

The following procedure describes the steps for creating the Enroll application. 
For a more general and detailed procedure, see "AppWizard: Database Support" in 
Programming with the Microsoft Foundation Class Library. 

To create the tutorial database application 

1. From the File menu, choose New. 

The New dialog box appears. 

2. Select Project. 

The New Project dialog box appears. 

3. In the Project Name box, type enroll. 

The application's project file will be given this name: in this case, 
ENROLL.MAK. 

4. In the New Subdirectory box, delete "enroll" and type myenroll. 

5. Specify the path to the project's subdirectory. 

Use the list box provided to navigate through the directories on the selected 
drive. As you navigate through the directory structure, the path listed in the 
dialog box changes to show where the named subdirectory (MYENROLL) 
should be placed. Navigate to \SAMPLES\MFC\ENROLL (relative to your 
Visual C++ installation). Assuming your Visual C++ installation is in directory 
MSVC20 on drive C, the path should look like this in the dialog box: 

c:\msvc20\samples\mfc\enroll\myenroll\erlroll.mak 

6. Choose the Create button. 

The MFC App Wizard Step 1 of 6 dialog box appears. 

7. Choose the Next button in the AppWizard Step 1 dialog box to accept the 
default options. 

For more information on the various options that appear in this dialog boxes, see 
Chapter 1, "Creating a New Application Using AppWizard," in the Visual C++ 
User's Guide. 

8. In the AppWizard Step 2 dialog box: 

• Select the "A database view, without file support" option. 

• Choose the Data Source button. 

The Data Sources dialog box appears. 

• Double-click "Student Registration" to select the data source. Depending on 
the database type, you may need to supply additional information to log into 
the data source. 
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The Select a Table dialog box appears. 

• Double-click the table name SECTION. Depending on the data source type 
you are using, additional qualifiers may precede or follow the table name. 

• Choose Next. 

9. In the AppWizard dialog boxes for Steps 3, 4, and 5, choose Next to accept the 
default options. 

For more information on the various options that appear in these dialog boxes, 
see Chapter 1, "Creating a New Application Using AppWizard," in the Visual 
C++ User's Guide. 

10. In the AppWizard Step 6 dialog box, check and modify class names and 
filenames that AppWizard suggests. To edit the information for a class, select 
the class name in the box at the top of the dialog box. 

• Select the class CEn ro 11 Set, and change its name to CSectionSet. Change 
the header filename to sectset.h. Change the implementation file name to 
sectset.cpp. 

The base class is CRecordSet. The edit item is disabled to show that you 
can't change it. 

• Select the class C En r 0 11 V; ew, and change its name to CSectionForm. 
Change the header filename to sectform.h. Change the implementation file 
name to sectform.cpp. 

The base class is CRecordView. 

When you complete the last dialog box, AppWizard will create a pair of 
classes derived from CRecordset and CRecordView: CEn ro 11 Set and 
C En r 0 11,V; ew. By default, App Wizard bases the names of these classes on the 
project name you supply. This naming is probably fine if your application has 
only one recordsetlview pair. If your application has multiple recordsets and 
record views, it's a good idea to change the name of the first recordsetlview pair 
created by App Wizard so the naming better reflects the name of the table in the 
data source. You'll change the names for the tutorial, even though Enroll uses 
only one recordsetlview pair, as shown in the next procedure. 

11. Choose Finish. 

12. Choose OK in the New Project Information dialog box to accept the choices 
you've made. 

App Wizard creates application, document, and frame window classes as usual. 
In addition, it creates CSect; on Form (the record view class) and CSect; onSet 
(the recordset class). CSect; on Form is implemented in SECTFORM.H and 
SECTFORM.CPP. CSect; onSet is implemented in SECTSET.H and 
SECTSET.CPP. 

For more information about the AppWizard steps, see "AppWizard: Database 
Support" in Programming with the Microsoft Foundation Class Library. 
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Examining the Step 1 Classes 
App Wizard makes ENROLL the current project. 

~ To examine the new recordset class with ClassWizard 

1. From the Project menu, choose ClassWizard. 

2. Choose the Member Variables tab. 

3. In the Class Name box, select CSect i onSet. 

4. Close ClassWizard when you finish the next section. 

After examining CSect i onSet with ClassWizard, you'll examine the source files 
for classes CSect ion Fo rm and CEn ro 11 Doc using the text editor. 

The CSectionSet Recordset Class 
Figure 25.2 shows what you see in ClassWizard's Column Names box: a list of 
column names from the Section table. AppWizard has bound all of the table's 
columns to member variables of the C Sec t ion Set class. These member variables 
are called "field data members." AppWizard names the data members auto­
matically, based on the column names from the data source. AppWizard also 
assigns the correct C++ or class library data type to the data members, based on 
the column type. In this example, all of the columns are text columns, mapped 
to type CString, except the Capacity column, which is an int. 

Figure 25.2 Table Columns Mapped to Recordset Data Members 
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If you don't want all of a table's columns bound to your recordset, you can delete 
the recordset field data members for those columns you don't want by selecting the 
data member and clicking the Delete Variable button. For the tutorial, you will need 
them all. 

Caution Don't delete any fields that are part of the table's primary key (in this 
case, the SectionNo and CourseID fields). 

To change the name of a field data member, delete the member and add it again 
with the new name. For more information, see "ClassWizard: Binding Recordset 
Fields to Table Columns" in Programming with the Microsoft Foundation Class 
Library. 

The CSectionForm Record View Class 
To examine the source code for class CSect i on Form, open file SECTFORM.CPP. 

For now, the "form" represented by class CSect i on Form is empty of controls. 
Later, in "Customizing the Dialog Template for the Sediun Form," yuu'll use the 
dialog editor to design the form and to map controls on the form to the recordset. 

The record view opens the recordset in its a n I nit i a 1 Up d ate: 

void CSectionForm::OnInitialUpdate() 
{ 

} 

m_pSet = &GetDocument()->m_sectionSet; 
CRecordView::OnInitialUpdate(); 

The base class framework function CRecordView::OnlnitialUpdate opens the 
database if not already open, then opens the recordset, and initializes the form by in 
turn calling CForm View: :OnlnitialUpdate. 

The CEnroliDoc Document Class 
Notice that AppWizard creates a class derived from CDocument. To see the 
document class, open file ENROLDOC.H. 

What is the role of a document in a database application? In most other 
applications, the document stores data and serializes it to a file on disk. Often 
the application reads the whole file into memory at once and writes it back to disk 
as a whole. In a database application, however, the data is stored in the database, 
and the end user usually views the data as records. Such an application doesn't need 
a file. 

A document in a database application, then, isn't normally used for its serialization 
support. So why does Enroll have a document class? 
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The following code reveals that the role of the document class in Enroll is to own 
the recordset. 

class CEnroll : public CDocument 
{ 

} ; 

II Attributes 
public: 

CSectionSet m_sectionSet; 

The recordset object, m_sect i onSet, is embedded in the document object. 
Therefore, the recordset object is automatically constructed when the document 
object is constructed, and automatically deleted when the document object is 
deleted. 

The document class can own any number of recordset objects in this way. For 
example, Step 4 of Enroll adds a second form and corresponding recordset; the 
document embeds this second recordset. 

In a sense, then, the document class is a proxy for the database. This approach isn't 
strictly necessary, but if you (or AppWizard) design your database application to 
use the document class this way, you can better take advantage of the framework's 
document/view architecture. For example, if you have multiple views (forms) 
simultaneously showing some of the contents of the database, you can take 
advantage of the CDocument::UpdateAIlViews mechanism to conveniently 
notify all views about an update that might have been initiated in one of the views. 

If you look at the menu resource that AppWizard created when you chose the option 
"Database Support, No File Support," you'll see that there are no New, Open, 
Save, or Save As commands on the File menu. The File menu has only the Print, 
Print Preview, Print Setup, and Exit commands. If you had chosen "Both a database 
view and file support," AppWizard would have supplied the missing File menu 
commands. 

Note If you choose the option "Both a database view and file support" in 
App Wizard, the document class plays two roles. First, it serves as a proxy for the 
database. Second, it represents the file that is opened and saved via the New, Open, 
Save, and Save As commands on the File menu. This file might be used for a 
variety of purposes; for ideas, see "MFC: Using Database Classes Without 
Documents and Views" and "Serialization: Serialization vs. Database 
Input/Output" in Programming with the Microsoft Foundation Class Library. 

For more information about documents and views, see Chapter 3 and Chapter 4 in 
Programming with the Microsoft Foundation Class Library. 



352 Introducing Visual C++ 

Customizing the Dialog Template for the Section Form 
Along with the classes, AppWizard creates a dialog template resource named 
IDD_ENROLL_FORM, which the CRecordView-derived class, 
CSect ion Fo rm, uses to display its form controls. Because CRecordView is 
derived from CFormView, a record view's client area is laid out by a dialog 
template resource. The layout ofthe form is up to you. AppWizard places one static 
text control on the dialog template resource, labeled "TODO: Place form controls 
on this dialog." Your task is to replace this text with controls that correspond to 
columns in the table (via the field data members of the recordset). 

~ To customize Enroll's form 

1. In the project window, double-click the ENROLL.RC resource file to open the 
resource browser. This browser displays the resources associated with a project. 

2. In the resource browser, double-click Dialog. 

3. Double-click IDD_ENROLL_FORM. 

The dialog editor opens and displays the dialog box with this ID. 

For more information about the dialog editor, see Chapter 5, "Using the Dialog 
Editor," in the Visual C++ User's Guide. 

4. Select then delete the static control that says "TODO: Place form controls on 
this dialog." 

5. Design Enroll's Section form to resemble Figure 25.3, using static controls and 
edit controls. Add the controls in pairs, in the following order: static text control, 
then corresponding edit control, and so on. 

For each edit control, use the ID box in the Properties window to specify an ID 
based on the table column names (for example, I DC_COU RS E). This is only a 
convention, but it is used throughout the tutorial. 

Coulse: :===;-->111 ... · Section: D 
InstfUctor: 

Room: 

Schedule LI ___ -----' 

Capacity: D 

Figure 25.3 The Layout of Enroll's Section Form 

6. Make the Course and Section edit controls read-only. For each of these two edit 
controls, select the Styles page in the Properties window and set the Read Only 
check box. (The other edit controls are updatable.) 
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According to a common rule in the user interface design of database forms, the 
user shouldn't be able to update these key fields. If users want to change a 
course number or section of a Section record, they must delete the old Section 
record and add a new one to avoid possibly violating the referential integrity of 
the database. Enroll Tutorial Step 3 implements Add and Delete functionality. 

7. Choose the Save command on the File menu. 

It's a good idea to periodically back up your work. 

Binding Enroll's Controls to Recordset Fields 
With the form designed, it's time to indicate which edit controls map to which 
table columns-or, more precisely, which controls map to which recordset field 
data members. To perform this task, you use ClassWizard's "foreign object" 
mechanism. (For details about these foreign objects, see the article "ClassWizard: 
Foreign Objects" in Programming with the Microsoft Foundation Class Library.) 

Normally, you use ClassWizard to bind controls in a dialog box or form to member 
variables of your CDialog- or CForm View-derived class. In the case of 
CRecordView, though, you bind the form's controls not to data members of the 
record view class but to data members of the recordset class associated with the 
record view. Your CRecordView-derived class-CSect i onForm in this case­
has a data member called m_pSet. This data member is a pointer to 
CSect i onSet, Enroll's recordset class. 

The control bindings go through m_pSet to the corresponding field data members 
of CSect i onSet. For example, the Course edit control is bound to 

~ To bind a form control to a recordset data member 

1. In the resource browser, double-click Dialog. 

2. Double-click IDD_ENROLL_FORM (if it isn't already open). 

The dialog editor opens and displays the dialog box with this ill. 

For more information about the dialog editor, see Chapter 5 in the Visual C++ 
User's Guide. 

3. Hold down the CTRL key and double-click the Course edit control. 
ClassWizard's Add Member Variable dialog box appears. The most appropriate 
field name-based on the caption of the static control before the edit control in 
the tab order-is selected in the Member Variable Name box. 

For example, for I DC_COURSE, the control's caption is "Course," and the box 
should display: 

m_pSet->m_CourseID 
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The Member Variable Name box is a drop-down list box in which ClassWizard 
displays its best guess as to which recordset data member you want to map the 
selected control ill to. If this name is wrong, select another from the list. 

4. Repeat step 2 for each of the other controls on the form. 

You can view the bindings by choosing the ClassWizard's Member Variables 
tab. 

5. Choose OK to close ClassWizard. 

6. Save your work. 

Note Using C1RL+double-click in the dialog editor is a new Class Wizard shortcut 
for mapping form controls to members of the associated dialog, form view, or 
record view class. Use it on a pushbutton to create a command handler function for 
the button. Use it on other controls to create a class member variable. 

Build and Run Enroll SteD 1 • 
Build and run Enroll Step 1. For information on building, see Chapter 2, "Working 
with Projects," in the Visual C++ User's Guide. 

When the C Sec t ion Set recordset opens, it selects records from the Section table 
in the Student Registration database. The first record becomes the "current record" 
in the recordset. Enroll's database form displays the controls you designed, now 
filled with data from the current record. Here are some things to try: 

• Take a look at the Record menu, which has First Record, Previous Record, Next 
Record, and Last Record commands. (The toolbar has buttons that correspond to 
the menu commands.) Try using the commands to scroll through the records in 
the recordset. 

• Try updating some of the fields. The new values are accepted into the data 
source when you move to another record. As mentioned earlier, the key fields 
Course and Section are read-only. 

• When you finish, exit the program. 

This completes Step 1 of the database tutorial. Chapter 26 continues by showing 
you how to add a second recordset and use it to fill a combo box control on the 
form. 
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CHAPTER 26 

Using a Second Recordset 

Although AppWizard starts you off with one initial pair of record set and record 
view classes, you can later use ClassWizard to add more recordset and record view 
classes. Multiple record views can view the same recordset. Conversely, a record 
view class can view more than one recordset, although only one of the recordsets 
can be its primary recordset. To view more than one recordset with the same record 
view, you'll need to add a little code in Step 2. 

This chapter explains: 

• Replacing the Course edit box with a Course List combo box. 

• Creating a second recordset class with Class Wizard. 

• Filling the Course List combo box from the second recordset. 

• Parameterizing the Section recordset. 

• Requerying the Section recordset. 

• Building and running Enroll Step 2. 

If you choose to work along with the tutorial, perform all the steps in the procedures 
in this chapter. Lines of code that you should enter are shown marked in the margin 
with a ~symbol. At the end, you'll be able to build and run the Enroll Step 2 
application. 

About Step 2 
Step 2 teaches: 

• Using more than one recordset in the same record view. 

• Filling a combo box from a recordset. 

• Using a recordset filter (CRecordset::m_strFilter). 
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• Sorting a recordset (CRecordset::m_strSort). 

• Using recordset parameters. 

• Refreshing a recordset by calling the CRecordset::Requery member function 
-a common task if you use filters and parameters. 

Step 2 illustrates using two recordsets in one record view by implementing a 
second recordset for the Course table, which is used to fill a combo box in the 
CSect; on Form view. In this way, the CSect; onForm view has a primary 
association with the C Sec t ; 0 n Set recordset - the form shows one record from 
C Sec t ; 0 n S et - while the combo box is associated with a second recordset, 
CCourseSet. 

This step changes the CSect; onSet recordset so it selects only the available class 
sections for a single course name, rather than selecting all class sections for all 
courses. You'll change the Course edit control to a combo box control and fill the 
combo box with all of the course names from the Course table. When the user 
selects a different course name from the combo box, you'll requery the Section 
table to select only those class sections for the course name the user chose. 

Try Step 2 out now, if you like. Load the ENROLL.MAK project from 
\ENROLL\STEP2, then build and run it. Enroll's database form now displays a list 
of course names in the combo box. The other controls are filled from the first 
Section record for that course name. 

Use the First Record, Next Record, Previous Record, and Last Record commands 
on the Record menu (or the equivalent toolbar buttons) to move through the 
different class sections for the same course name. 

Note You may observe that menu commands and toolbar buttons in Enroll aren't 
always enabled or disabled as you would expect. The CSect; on Form record view 
is not able to detect the end of the recordset until the user has moved past it. If the 
user moves sequentially past the last record and then moves back to the last record 
(or before it), the record vie~ can track the user's position in the recordset and 
disable user interface objects correctly. The user must move beyond the last record 
before the record view can tell that it must disable any user interface objects for 
moving to the next or last record. 

Select a new course name from the Course combo box. The application then 
requeries the C Sect; 0 n S et recordset for the new course name. Move through the 
class sections for the new course name. 

Exit Enroll Step 2 when you finish exploring. 
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Changing the Course Control to a Combo Box 
The Course edit control started out as an edit control in Step 1. In Step 2, 
you need to change it to a drop-list style combo box. Continue using the same 
ENROLL.MAK you used for Enroll Tutorial Step 1. For details about how to 
perform the steps in the following procedure, see the Visual C++ User's Guide. 

~ To change the Course control to a combo box 

1. Open the dialog resource whose ID is IDD_ENROLL_FORM. 

2. Select then delete the Course edit control. 

3. Add a combo box where the edit control was. 

The status bar lets you know if you've chosen the right control from the control 
palette. 

4. Open the Properties window for the combo box control and specify the 
following: 

• In the ID box on the General property page, type IDC_COURSELIST. 

• In the Type box on the Styles property page, choose Drop List. 

5. Increase the size of the combo box so it can show more than two course names 
at a time. 

Click the drop-down arrow on the right side of the combo box. Use the bottom 
sizing handle to extend the drop-down area downward enough to hold several 
lines of text. 

6. Check that the new control follows its static text label in the tab order. 

If you do, Class Wizard can later use the label as the basis for presenting the 
recordset member to which you're most likely to want to bind the control. See 
the Visual C++ User's Guide for information about setting the tab order. 

Leave the dialog editor open. 

Figure 26.1 shows the final appearance of Enroll Step 2 with the combo box in 
place. 
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Room: 

Schedule 1-1 TT_H_3:_30_-5 __ -, 

Capacity: ~ 

Figure 26.1 Enroll Step 2 With a Combo Box 

For general information about ClassWizard, see the Visual C++ User's Guide. 

Binding the Combo Box Control to a Recordset Field 
",",_..J ".. I"'I"' __ .... _D"'", \1", ... i",~I" 
ClIIU Cl uuUlllUUUUA v allaul~ 

Now that you've replaced the edit control for the m_Course I D member of 
CSect; onSet with a combo box, you need to unbind the old edit control and bind 
the new combo box control to the CourseID field. In addition, you need to bind 
the combo box control to a second member variable, a CComboBox variable in 
CSect; on Form. You will later use member functions of CComboBox, such as 
AddString, to fill and read the combo box. The combo box control will have 
two member variables associated with it: (1) the foreign member variable, 
m_C 0 u r s e I D, in the recordset associated with the record view and (2) the 
CComboBox member variable in the record view class. ClassWizard supports 
having two such member variables bound to the same control. 

~ To remove the old edit control binding 

1. From the Project menu, choose ClassWizard. 

2. Choose the Member Variables tab. 

3. In the Class Name box, select class CSect; onForm (if it isn't already 
selected). 

4. In the Control IDs box, select I DC_COU RSE and choose Delete Variable. 

5. Choose OK. 
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~ To bind the combo box control to the recordset member 

I. In the dialog editor, press CTRL and double-click the combo box control. 
This opens ClassWizard's Add Variable Member dialog box. Use the default 
Variable Type for a combo box control, which is CString. 

2. Select m_pSet - >m_Cou rs e I 0 from the Member Variable Name drop list. 

3. Choose OK to close the dialog box. 

~ To bind the combo box control to the view's CComboBox member variable 

1. Press CTRL and double-click the combo box control to open the Add Variable 
Member dialog box again. 

2. In the Member Variable Name box, give the CComboBox member variable the 
name m_ctl CourseL i st. 

3. In the Category box, select Control. 

4. Close the dialog box. 

5. Save your work. 

Creating a Recordset for the Course Table 
Enroll already has one recordset, for the Section table, which fills the controls on 
the C Sec t ion For m record view with information about a single class section of 
the currently selected course name. Now you'll add a second recordset, for the 
Course table, used to fill the combo box control with a list of all available course 
names. 

~ To create a new recordset class 

1. From the Project menu, choose Class Wizard. 

2. Choose Add Class to open the Add Class dialog box. 

3. In the Class Name box, type CCourseSet 

4. In the Class Type box, select CRecordset. 

5. In the Header File box, change the name ofthe file to coursset.h. 

6. In the Implementation file box, change the name of the file to coursset.cpp. 

7. Choose the Create Class button, which opens the SQL Data Sources dialog box. 
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~ To connect the recordset class to the Course table 

1. In the SQL Data Sources dialog box, double-click the data source name 
"Student Registration." Depending on the database type, you may need to supply 
additional information to log in to the data source. 

The Tables dialog box opens. 

2. In the Tables dialog box, double-click the table name "COURSE." Depending 
on the data source type you are using, additional qualifiers may precede or 
follow the table name. 

This connects the table name to class C C 0 u r s e Set and returns you to 
ClassWizard's Member Variables tab. The Class Name box shows 
CCourseSet, and three names are listed in the Column Names box. 

Table 26.1 shows the column names, their data members, and their data types. 

3. Choose OK to close ClassWizard. 

Note On the Member Variables tab, you can see that all of the table's columns 
are already assigned to field member variable. ClassWizard lets you delete those 
variables if you don't need to access or modify the columns-but you must be 
careful not to delete a field member variable for a column that is part of the table's 
primary key. 

Table 26.1 CCourseSet Data Members 

Column Name 

CourseID 

CourseTitle 

Hours 

Type 

CString 

CString 

int 

Data Member 

m_CourseID 

m_CourseTitle 

m_Hours 

For more information about using ClassWizard to create recordset classes, see the 
article "ClassWizard: Creating a Recordset Class" in Programming with the 
Microsoft Foundation Class Library. 

Embedding the Recordset Object in the Document 
Object 

In Step 1, App Wizard embedded the C Sec t ion Set object in the document. In this 
step, you'll do the same for the second recordset object-an object of the 
C C 0 u r s e Set class that you created earlier with Class Wizard. 
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~ To embed the recordset in the document 

1. Open file ENROLDOC.H. 

2. Declare an embedded CCou rseSet object, as shown by the marked line in the 
following code: 

class CEnrollDoc : public CDocument 

/ / Attri butes 
publ i c: 

CSectionSet m~sectionSet; 
~ CCourseSet m~courseSet; 

} ; 

3. In the ENROLDOC.CPP, ENROLL.CPP, and SECTFORM.CPP 
implementation files, add a #include directive for "coursset.h" before the 
existing #include directive for "enroldoc.h", as shown in the following lines: 

'include "sectset.h" 
~ 'include "coursset.h" 

'include "enroldoc.h" 

The document's m_ co u r s e Set member is referred to in the implementation of 
On I nit i a 1 U pd ate that you'll complete later. 

Filling the Combo Box with a List of Courses 
A good place to fill the combo box with a list of course names is in 
CSect i on Form's override of CRecordView's OnlnitialUpdate member 
function. As part of its own initialization, the form fills the combo box. The overall 
logic is as follows: 

1. Construct and open a C C 0 u r s e Set recordset based on the Course table. 

2. Remove any current entries in the combo box. 

3. For each course name in CCourseSet, add the CourseID to the combo box. 

4. Set the selection to the first course name (as sorted) in the combo box. 

The code in the following procedure fills the combo box and also filters, 
parameterizes, and sorts the C Sec t ion Set recordset. Filtering, parameterization, 
and sorting are explained in sections that follow. Lines to add are marked with the 
~ symbol. 
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~ To fill the combo box 

1. Open the file SECTFORM.CPP. 

2. In the implementation of On In it i a 1 Upda te, add the code marked below: 

void CSectionForm::OnlnitialUpdate() 
{ 

m_pSet = &GetDocument()->m_sectionSet; 

II Fill the combo box with all of the courses 
CEnrollDoc* pDoc = GetDocument(); 
pDoc->m_courseSet.m_strSort = "CourseID"; 
if (!pDoc->m_courseSet.Open()) 

return; 

II Filter. parameterize and sort the CSectionSet recordset 
m_pSet->m_strFilter = "CourseID = ?"; 
m_pSet->m_strCourseIDParam = pDoc->m_courseSet.m_CourseID; 
m_pSet->m_strSort = "SectionNo"; 
m_pSet->m_pDatabase = pDoc->m_courseSet.m_pDatabase; 

CRecordView::OnlnitialUpdate(); 

m_ctlCourseList.ResetContent(); 
if (pDoc->m_courseSet.IsOpen()) 
{ 

while (!pDoc->m_courseSet.IsEOF()) 
{ 

m_ctlCourseList.AddString( 
pDoc->m_courseSet.m_CourseID); 

pDoc->m_courseSet.MoveNext(); 

m_ctlCourseList.SetCurSel(0); 

4. Save your work. 

For more information, see the article "Record Views: Filling a List Box from a 
Second Recordset" in Programming with the Microsoft Foundation Class Library. 
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Filtering and Parameterizing the Recordset 
The Step 1 version of Enroll selects into CSect i on Set all of the records in the 
Section table. In Step 2, only the class sections for a specific course name should be 
selected. This discussion introduces the concepts of recordset filters and 
parameters. 

Setting Up the Filter 
Note You've already added the code to filter and parameterize the C Sec t ion Set 
recordset (in On I nit i a 1 U pd ate); the code in this section is for illustration. Do 
not add any code to your source files in this section. 

A record set filter determines what subset of records are selected from a table or 
query. To add a filter, you simply set the value of CRecordset::m_strFilter before 
calling CRecordset: :Open. For example, the following code selects just the class 
section records for course MATHlOI: 

m_pSet->m_strFilter = "CourseID = 'MATH101'''; 
m_pSet->Open(); 

Since the base class CRecordView::OnlnitialUpdate calls CRecordset::Open, 
all you need to do to initially select the records for MATHIOl, for example, is 
replace the following App Wizard implementation of a n In i t i a 1 Up d ate: 

void CSectionForm::OnlnitialUpdate() 
{ 

} 

m_pSet = &GetDocument()->m_sectionSet; 
CRecordView::OnlnitialUpdate(); 

with: 

void CSectionForm::OnlnitialUpdate() 
{ 

m_pSet = &GetDocument()->m_sectionSet; 
m_pSet->m_strFilter = "CourseID = 'MATH101'''; 
CRecordView::OnlnitialUpdate(); 
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The filter can be any logical expression that is legal for the SQL WHERE clause. 
For example, the following is legal: 

m_pSet->m_strFilter = 
"CourseID = 'MATH101' AND InstructorID = 'ROGERSN'"; 

Examine the 0 n I nit i a 1 Up d ate code you added earlier. It shows the filter for 
CSect i onSet in Enroll Step 2. 

Caution In Enroll, filter strings typically use a parameter placeholder, "1", rather 
than assigning a specific literal value, such as "MATH 10 1", at compile time. 
If you do use literal strings in your filters (or other parts of the SQL statement), 
you may have to "quote" such strings with a DBMS-specific "literal prefix" and 
"literal suffix" character(s). For example, the code in this section uses a single 
quote character to bracket the value assigned as the filter, "MATHlOl." You may 
also encounter special syntactic requirements for operations such as outer joins, 
depending on your DBMS. Use ODBC functions to obtain this information from 
your driver for the DBMS. For example, call ::SQLGetTypeInfo for a particular 
data type, such as SQL_ V ARCHAR, to request the LITERAL_PREFIX and 
LITERAL_SUFFIX characters. If you're writing database-independent code, 
see Appendix C in the ODBC Programmer's Reference for detailed syntax 
information. 

Setting Up the Parameter 
Enroll reselects, or "requeries," class section records every time the user selects a 
new course name from the combo box. One way to implement this is to close the 
old CSect i onSet object and reopen it by supplying a new m_strFilter value 
before calling Open. This works but is somewhat inefficient, because the 
framework has to completely reconstruct and invoke a new SQL SELECT 
statement. A more efficient way to requery the same recordset is to "parameterize" 
the filter-call Requery with a new filter value and a specific parameter value. 

~ To declare a parameter data member in the recordset's header file 

1. Open file SECTSET.H. 

2. Add the following member variable declaration for m_strCourseI DPa ram: 

public: 

11{{AFX_FIELD(CSectionSet, CRecordset) 

I/} }AFX_FI ELD 
~ CString m_strCourseIDParam; 
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~ To bind the parameter data member to the recordset 

1. Open file SECTSET.CPP. 

2. In the CSect i onSet constructor, initialize the parameter count variable, 
m_nParams, which by default is zero. Also initialize Enroll's single parameter, 
m_s t rCou rse I OPa ram, as shown in the following marked code: 

//{{AFX_FIELD_INITCCSectionSet) 

m_nFields = 6; 
//}}AFX_FIELD_INIT 

~ m_nParams = 1; 
~ m strCourseIDParam = "H. 

3. In the OoF; e 1 d Excha nge member function definition, add two lines of code to 
identify m_st rCou rs e I OPa ram as a parameter data member. 

void CSectionSet: :DoFieldExchangeCCFieldExchange* pFX) 
{ 

//{{AFX_FIELD_MAPCCSectionSet) 
pFX->SetFieldTypeCCFieldExchange::outputColumn); 
RFX_TextCpFX, "CourseID", m_CourseID); 
RFX_TextCpFX, "SectionNo", m_SectionNo); 
RFX_TextCpFX, "InstructorID", m_InstructorID); 
RFCTextCpFX, "RoomNo", m_RoomNo); 
RFCTextCpFX, "Schedule", m_Schedule); 
RFClntCpFX, "Capacity", m_Capacity); 
//}}AFX_FIELD_MAP 

pFX->SetFieldTypeCCFieldExchange::param); 
RFCTextCpFX, "CourseIDParam", m_strCourseIDParam); 

OoF; e 1 dExchange recognizes two kinds of fields: columns and parameters. 
The call to the CFieldExchange member function SetFieldType indicates what 
kind of field(s) follow in the RFX function calls. In this example, there is one 
parameter, m_st rCou rse I OPa ram. 

The name of the column for the parameter in the RFX_ Text call­
"CourseIDParam" -is arbitrary; you can provide any name you want. 

4. Save your work. 
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~ To specify a parameterized filter 

• Before the call to the base class function CRecordset::Open, which is called 
by CRecordView::OnlnitialUpdate, specify the parameterized filter, as 
shown in this line (which you've already added): 

m_pSet->m_strFilter = "CourseID = ?"; 

The question mark "?" indicates where the parameter value will be substituted at 
run-time. If you have more than one parameter in your m_strFilter, such as: 

m_pSet->m_strFilter = "CourseID = ? AND SectionNo = ?"; 

you must make multiple RFX calls after the call to: 

pFX->SetFieldType(CFieldExchange::param); 

You must make the RFX calls for multiple parameters in exactly the same order as 
the question marks in the m_strFilter and/or m_strSort. 

Note If you have both a filter and a sort with parameters, specify the filter 
parameters first, then the sort parameters. Not all ODBC drivers permit parameters 
on a sort. Consult the Help file for your ODBC driver. 

~ To supply the run-time parameter value 

• Assign the value to the previously bound parameter data member, as shown in 
the following line (which you've already added in the OnlnitialUpdate 
function). 

m_pSet->m_strCourseIDParam = pDoc->m_courseSet.m_CourseID; 

This sets the parameter value to be the first course record retrieved from the 
ceo u r s e Set recordset. All parameter values must be assigned before calling 
CRecordset::Open (or CRecordView::OnlnitialUpdate), or as you will see 
later, before calling CRecordset::Requery. 

Reusing a Database Object Opened by Another 
Recordset 

Note This section adds no new code to EnroiL 

AppWizard and ClassWizard both implement CRecordset-derived classes such 
that the recordset object owns its own CDatabase object. Up to now, the 
CDatabase object has been transparent because the framework created it for 
you when you constructed a recordset object. The default implementation of 
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CRecordView::OnInitiaIUpdate indirectly calls the wizard-implemented 
Get De f a u 1 t Con nee t function for the recordset. The implementation looks like 
this: 

CString CSectionSet::GetDefaultConnect() 
{ 

return "ODBC;DSN-Student Registration;"; 

The framework passes this "connection" string to CDatabase::Open for the 
CDatabase object that the framework creates in its implementation of 
CRecordset: :Open. If your application has two or more recordsets, each recordset 
will, by default, create and open its own CDatabase object. If multiple recordsets 
access the same data source, it's a good idea to have them share the same 
CDatabase object. 

One way to share the same CDatabase object among multiple recordsets is to pass 
the m_pDatabase member of the frrst recordset object to the Open function of the 
other recordsets. This is what you've already implemented in 
CSectionForm::OnInitialUpdate: 

m_pSet->m_pDatabase - pDoc->m_courseSet.m_pDatabase; 
CRecordView::OnlnitialUpdate(); 

If CRecordset::Open finds that the m_pDatabase member is already allocated, it 
simply reuses the open CDatabase. 

Another way to share the same CDatabase object among multiple recordsets is 
to embed the CDatabase object in the document object. For an example of this 
approach, see the source code for Enroll Step 4 in the Microsoft Foundation 
Class Library Samples under Microsoft Foundation Class Library in the Contents 
browser. 

Sorting the Recordset 
The procedure for sorting a recordset is very simple: set the member variable 
CRecordset::m_strSort before calling CRecordset::Open. The syntax for 
m_strSort is exactly that of the SQL ORDER BY clause, which is one or more 
columns separated by commas. 

The CCourseSet records are all sorted by CourseID (which you have already 
added): 

pDoc->m_courseSet.m_strSort - "CourseID"; 
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Also, the CSect i onSet records for a given course name are sorted by class 
section: 

m_pSet->m_strSort = "SectionNo"; 

For more information about using SQL with the database classes, see the article 
"SQL" in Programming with the Microsoft Foundation Class Library. 

Requerying the CSectionSet Recordset 
Whenever the user selects a new course name from the combo box, Enroll must 
"requery" the CSect i onSet recordset to refresh its records. By selecting a new 
course name, the user will see records only for the class sections of that course 
name. The existing C Sec t ion Set recordset contains records for the previous 
course name. Requerying the recordset brings it up to date for the new course name, 
using the current values of the filter and sort strings. 

When the user accepts a selection in the combo box, the C Sec t ion For m record 
view gets a CBN_SELENDOK notification message. The record view uses its 
handler for this message to reselect records based on the course name selected, 
passing the course ID as a parameter. 

~ To requery the CSectionSet recordset 

1. From the Project menu, choose Class Wizard. 

2. Choose the Message Maps tab. 

3. In the Class Name box, select CSecti onForm. 

4. In the Object IDs box, select IDCCOURSELIST. 

5. In the Messages box, select CBN_SELENDOK. 

6. Choose Add Function to open the Add Member Function dialog box. 

7. Choose OK to accept the default name OnSel endokCourseL i st. 

You can change the name if you prefer. 

8. Choose Edit Code to jump to the code in the source editor. 
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9. Add the marked lines of code in the following: 

void CSectionForm::OnSelendokCourselist() 
{ 

~ if (!m_pSet->IsOpen() ) 
~ return; 
~ m_ctlCourseList.GetLBText(m_ctlCourseList.GetCurSel(). 
~ m_pSet->m_strCourseIDParam); 
~ m_pSet->Requery(); 
~ if (m_pSet->IsEOF(» 
~ { 
~ m_pSet->SetFieldNull(&(m_pSet->m_CourseID). FALSE); 
~ m_pSet->m_CourseID - m_pSet->m_strCourseIDParam; 
~ } 
~ UpdateData(FALSE); 

} 

10. Save your work. 

This code requeries records from the database into the recordset, based on the 
parameter value in m_st rCou rseI DPa ram. The parameter value is set to the 
currently selected course name from the Course List combo box before requerying 
the database. 

If you requery and it turns out that the selected course name has no class sections, 
the recordset is initialized with Null database field values except for CourseID. 

For more information, see "Recordset: Requerying a Recordset" in Programming 
with the Microsoft Foundation Class Library. 

Build and Run Enroll Step 2 
If you're working along, build and run your version of Enroll Step 2. Use the 
navigation user interface to move through all class sections for the course name 
currently selected in the Course combo box. Select a different course name in the 
combo box and navigate through its class sections. 

This completes Step 2 of the database tutorial. Chapter 27 (Step 3) concludes the 
tutorial by showing you how to add and delete records. 





CHAPTER 27 

Adding and Deleting Records 

This tutorial step implements new commands for adding and deleting records and 
for abandoning an update in progress. This chapter explains: 

• Creating the Step 3 user interface. 

• Adding, editing, and deleting records 

• Implementing the Add, Refresh, and Delete commands. 

• Building and running Enroll Step 3. 
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If you choose to work along with the tutorial, perform all the steps in the procedures 
in this chapter. Lines of code that you should enter are shown marked in the margin 
with a ~ symbol. At the end, you'll be able to build and run your Enroll Step 3 
application. 

About Step 3 
Step 3 teaches: 

• The basics of adding, editing, and deleting records. 

• Implementing commands for these operations. 

Up to now Enroll has supported editing (updating) records but not adding or 
deleting records. 

There are many different user interface styles for adding records. For example, 
when a Microsoft Access user reaches the end of a recordset, Access considers the 
next record to be a new record. Other applications have an explicit Add command. 
Enroll's user interface is only one among many possible user interfaces that you 
might implement using the Microsoft Foundation Class Library (MFC). 



372 Introducing Visual C++ 

The user interface in Step 3 includes three new commands on the Record menu, 
with corresponding toolbar buttons: 

• The Add command prepares a blank record into which the user enters data. The 
user saves the new record by moving to another record, just as he or she saves 
an edited record by moving to another record. The user can also save the new 
record by issuing the Add command again. 

• The Refresh command abandons an operation to add or edit a record. Refresh 
restores the modified record to its original state or returns to the record shown 
before Add. 

• The Delete command deletes a record. 

Try Step 3 out now, if you like. Load the ENROLL.MAK project from 
\ENROLL\STEP3, then build and run it. 

Here are some things to try: 

• Try the new Add, Refresh, and Delete commands. 

• Try forcing the two exceptions handled by Emoll: 

1. Try to delete a section that has Emollment records. 

2. Try to add a duplicate section. 

When you finish, exit the program. Figure 27.1 shows the finished Emoll 
application. 

Course: !!;SilitJ1'_ Section: D 
Inabuctor: 

Room: 

Schedule 

Capacit,: 

ISMITHJ I 

IWlL-1054 I 

Figure 27.1 The Enroll Step 3 Application 

Creating the Step 3 User Interface 
The fITst thing to do in Step 3 is to use the menu and the accelerator editors to add 
menu items and an accelerator for the new commands. You also need to add 
message handler member functions for these commands. 



Chapter 27 Enroll Step 3: Adding and Deleting Records 373 

Add Menu Items for Add, Refresh, and Delete 
~ To add menu items for the commands 

1. In the resource browser, double-click Menu. 

2. Double-click the IDR_MAINFRAME menu resource 

3. Open its Record menu. 

4. At the top of the Record menu, add an "Add" menu item with the following 
caption, resource ID, and command prompt: 

• &Add 

• ID_RECORD_ADD 

• "Add a new section." 

5. Add a "Refresh" menu item with the following caption, resource ID, and 
command prompt: 

• &Refresh \tEsc 

• ID_RECORD_REFRESH 

• "Cancel changes on form, or cancel Add." 

The "\t Esc" coding specifies the key that will be used as an accelerator. 

6. Add a "Delete" menu item with the following caption, resource ID, and 
command prompt: 

• &Delete 

• ID_RECORD_DELETE 

• "Delete section." 

7. Add a separator. 

S. Save your work and leave the menu editor window open. 

You'll need the editor open to establish a context the next time you open 
Class Wizard. 

The command IDs are application-specific IDs, not defined by the framework as are 
ID_RECORD_FIRST and the other commands on the Record menu. 

Figure 27.2 shows the completed menu in the menu editor. 
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I File Edit::: Becord ::::View 
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Befresh 
Ilelete 

first Record 
ErevioU5 Record 
Next Record 
bast Record 

Esc 

Figure 27.2 The Record Menu with New Commands 

Add an Accelerator for the Refresh Command 
You can skip this step if you wish, since you can test the application without this 
accelerator. 

~ To add an accelerator 

1. In the resource browser, double-click Accelerator. 

2. Double-click the IDR_MAINFRAME accelerator resource. 

3. Create a new accelerator using the ESC key, with the following ID: 
ID_RECORD_REFRESH. 

VK_ESCAPE is defined as the accelerator for the Refresh command. Be sure 
to clear the "Ctrl" modifier box. 

For information about creating and editing accelerators, see Chapter 7, "Using 
the Accelerator Editor," in the Visual C++ User's Guide. 

4. Save your work but leave the accelerator editor open. 

You'll need this editor or the menu editor open to establish a context the next 
time you open ClassWizard. 

Create Handlers for Add, Refresh, and Delete 
Each of the new commands needs a command handler function in the 
CSect; onForm class. 

~ To create handlers for the commands 

1. With the focus on the IDR_MAINFRAME menu or accelerator resource, open 
ClassWizard. 

2. Choose the Message Maps tab. 

3. In the Class Name box, select class CSect; on Form. 
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4. Select the I D_RECORD_ADD command ID, select COMMAND in the Messages 
box, and choose Add Function to add a command handler function. 

Accept the default handler name: 0 n R e cor dAd d. 

5. Repeat step 4 for the I D_RECORD_DE LETE and I D_RECORD_RE FRESH 
command IDs. 

6. Choose OK to close ClassWizard. 

You'll fill in the command handlers in later sections. 

The Basics of Adding, Editing, and Deleting Records 
Before you implement the new command handlers, you should know some basic 
facts about how the framework supports database updating: 

• CRecordView automatically updates the current record when the user moves to 
another record. 

• CRecordView takes three steps to modify an edited record in the associated 
recordset when the user moves to another record. The record view: 

1. Prepares the current record for updating by calling the recordset's Edit 
member function. 

2. It calls the UpdateData member function derived from CForm View, which 
changes the recordset's member variables, usually by getting the new values 
from the form's controls. 

3. Calls the recordset's Update member function to actually update the data 
source with the modified values. 

• CRecordView does not provide a default implementation for Add, since user 
interfaces for Add functionality vary widely among database applications. 

• The steps for adding a new record parallel the steps for updating a modified 
record: 

1. Prepare a new record by calling the recordset's AddNew member function. 
The fields of the new record are initially Null. (In database terminology, Null 
means "having no value" and is not the same as NULL in C++.) 

2. Change the recordset's member variables, usually by getting the new values 
from the form's controls with UpdateData. 

3. Call the recordset's Update member function to actually update the data 
source with the values for the new record. 
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• Deleting a record is simpler than adding or editing one. The record view simply 
calls the recordset's Delete member function. 

There are two main concerns when you delete a record. First, if you delete a 
record from one table and there are related records in other tables, you may 
damage the integrity of your database. For example, deleting a class section for 
which there are records in the Enrollment table makes the Section and 
Enrollment tables inconsistent. 

Second, after deleting a record, you or the user must move off the deleted record 
to another record. 

Implementing the Add Command 
Step 3 implements a user interface for Add that closely parallels CRecordView's 
default user interface for modifying an existing record. The user starts a new record 
with the Add command on the Record menu. 

Imnl~m,:mtinn th~ Cnmmand Handler ........ _ ••• _ •••••• :::J ••• - -- ...... ---.-- ... --- ... -----

In response to the Add command, the record view calls its On Reco rdAdd member 
function and enters an "add mode" by setting an m_bAddMode data member to 
TRUE. The add mode is completed when the user moves off the record. The Step 3 
implementation overrides the record view's OnMove member function to 
implement completion of the add mode. The following procedure implements the 
add mode and creates a CEdit member variable used to tum on and off the read­
only style of the Section edit control. 

~ To prepare for implementing the Add command 

1. Add the m_bAddMode data member to CSect i on Form in file SECTFORM.H: 

II Attributes 
public: 

CMyenrollDoc* GetDocument(); 
~ protected: 
~ BOOl m_bAddMode; 

2. Initialize m_bAddMode in the CSect i on Form constructor in file 
SECTFORM.CPP: 

CSectionForm::CSectionForm() 
: CRecordView(CSectionForm::IDD) 

11{{AFX_DATA_INIT(CSectionForm) 
m_pSet = NUll; 
II}}AFX_DATA_INIT 

~ m_bAddMode = FALSE; 
} 
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3. To define a CEdit member variable for the Section edit control in 
CSect i onForm, open ClassWizard and choose the Member Variables tab. 

In Steps 1 and 2 of the tutorial, the Section control was read-only because it 
was necessary to prevent the user from changing this primary key value of the 
Section record. In Step 3, you need to tum off the read-only style of the Section 
control when the user is in add mode. The control is still read-only if the user is 
in browse/update mode rather than add mode. 

To change the read-only style, you must call the CEdit member function 
SetReadOnly with the appropriate parameter. This requires a member variable 
of type CEdit in CSect ion Fo rm. At this point, the class has a CString data 
member representing the Section control, but you need a CEdit member 
variable as well. 

4. In the Class Name box, select CSect ion Form. 

5. In the Control IDs box, select IDC_SECTION, which is already associated 
with a CString member. 

6. Choose Add Variable to open the Add Member Variable dialog box. 

7. In the Variable Name box, type the name m_ctlSection 

8. In the Property box, select Control. 

Notice that the Variable Type box changes appropriately to CEdit. 

9. Choose OK to close the Add Member Variable dialog box. 

Notice that a second member variable is now associated with the I DC SECTION 
control ID. You access the control's value through m_pSet - >m_Sect i onNo. 
You access the control itself, to call its member functions, through 
m_ct 1 Sect ion. 

ID. Choose OK to close CIassWizard. 

The Add command initiates add mode and calls the recordset's AddNew function 
to prepare a new record but doesn't add the record to the data source. The record 
isn't actually added to the data source until a subsequent call to OnMove calls the 
recordset's Update function. 
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~ To implement the OnRecordAdd command handler function 

• Implement the 0 n Re cor dAd d handler that Class Wizard created by adding the 
following code in file SECTFORM.CPP: 

void CSectionForm::OnRecordAdd() 
{ 

~ II If already in add mode, complete the previous new record 
~ if (m_bAddMode) 
~ OnMove(ID_RECORD_FIRST); 
~ 

~ CString strCurrentCourse = m_pSet->m_CourseID; 
~ m_pSet->AddNew(); 
~ m_pSet->SetFiel dNull (&(m_pSet->m_CourseID), FALSE); 
~ m_pSet->m_CourseID = strCurrentCourse; 
~ m_bAddMode = TRUE; 
~ m_ctlSection.SetReadOnly(FALSE); 
~ UpdateData(FALSE); 

The most important line of this code is the call to CRecordset::AddNew, which 
prepares a new record. The rest of the code does the following: 

• If the user is already in add mode, complete the current record by simulating the 
user's moving to another record. Moving to another record is the normal user 
interface for completing a record. 

• Save the CourseID for the current record and use it as the default for the new 
record, based on the assumption that more often than not the user will want to 
add another section for the course currently being viewed. 

• In add mode, change the Section control to read/write rather than read-only, so 
the user can enter a new section number. 

Updating the Data Source with the Added Record 
Add mode is completed when the user moves off the record. Enroll implements this 
by overriding CRecordView's OnMove member function. 

~ To implement Add functionality in the OnMove function override 

1. From the Project menu, run ClassWizard. 

2. Select the Message Map tab. 

3. In the Class Name box, select class CSecti onForm. 

4. In the Object ID box, select CSectionForm, then select OnMove in the 
Message box. 
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5. Select Add Function. ClassWizard automatically highlights the OnMove entry 
in the Member Functions box. 

6. Select Edit Code. 

7. Replace the stub OnMove function with the following code: 

BOOl CSectionForm::OnMove(UINT nIDMoveCommand) 
{ 

~ if (m_bAddMode) 
~ { 

~ if (!UpdateData()) 
~ return FALSE; 
~ TRY 
~ { 
~ m_pSet->Update(); 
~ 

~ CATCH(CDBException. e) 
~ { 
~ AfxMessageBox(e->m_strError); 
~ return FALSE; 
~ } 
~ END CATCH 
~ 

~ } 
~ el se 
~ { 

m_pSet->Requery(); 
UpdateData(FAlSE); 
m_ctlSection.SetReadOnly(TRUE); 
m_bAddMode = FALSE; 
return TRUE; 

~ return CRecordView: :OnMove(nIDMoveCommand); 
~ } 

In its default CRecordView implementation, OnMove moves to the next, previous, 
first, or last record. If the application has changed the recordset field data members 
for the current record before the move, the framework updates the data source 
before moving to another record. 

Note Some ODBC drivers do not reflect newly added records in the recordset; 
others do. For those drivers that don't display newly added records, to make the 
added records visible you must requery the database. For more information, see 
"Recordset: Adding, Updating, and Deleting Records" in Programming with the 
Microsoft Foundation Class Library. 
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Step 3 augments the default CRecordView user interface for updating the current 
record. If the user is in add mode and then moves off the new record, Enroll adds 
the newly prepared record to the data source before moving to another record. But 
you must decide whether it's important for added records to be immediately visible. 
For the tutorial, the decision is to requery the recordset after each add operation so 
the newly added record is included in the recordset. 

Normally, the move commands behave as you might expect: Move Next moves to 
the next record, and so on. But as a consequence of the decision to requery during 
the add operation, when the user chooses any move command when adding a 
record, Enroll always effectively moves to the first record. That's because 
requerying the recordset automatically sets the recordset to the first record. 

Disabling Combo Box Logic in Add Mode 
Step 2 implemented a handler for selecting a course in the combo box. The handler 
requeried the parameterized CSect i onSet for the newly selected course. In Step 
3, the combo box takes on the additional duty of allowing the user to specify the 
course for a new section record being added. During add mode, you don' l wallllo 
requery the recordset when the user selects a course from the combo box. 
Therefore, you need to put the requery logic inside an if clause that is executed 
only if add mode isn't in effect. 

~ To disable normal combo box logic while in add mode 

• Place an if block around the requery code in the OnSe 1 endokCou rse Li st 
handler in file SECTFORM.CPP, as shown by the marked lines in the following 
code: 

void CSectionForm::OnSelendokCourselist() 
{ 

m_ctlCourseList.GetLBText(m_ctlCourseList.GetCurSel(), 
m_pSet->m_strCourseIDParam); 

~ if (!m_bAddMode) 
~ { 

~ } 
} 

m_pSet->Requery(); 
if (m_pSet->IsEOF()) 
{ 

m_pSet->SetFieldNull(&(m_pSet->m_CourseID), FALSE); 
m_pSet->m_CourseID = m_pSet->m_strCourseIDParam; 

UpdateData(FALSE); 
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Implementing the Delete Command 
In response to a Delete command, the record view deletes the current record by 
calling the Delete member function of its associated recordset. 

~ To implement the Delete command 

• Add the marked lines to the OnRecordDel ete handler in SECTFORM.CPP 
that Class Wizard created: 

void CSectionForm: :OnRecordDelete() 
{ 

~ TRY 
~ { 
~ m_pSet->Delete(); 
~ } 
~ CATCH(CDBException. e) 
~ { 

~ AfxMessageBox(e->m_strError); 
~ return; 
~ } 
~ END CATCH 

~ II Move to the next record after the one just deleted 
~ m_pSet->MoveNext(); 

~ II If we moved off the end of file. move back to last record 
~ if (m_pSet->IsEOF()) 
~ m_pSet->MoveLast(); 

~ II If the recordset is now empty. clear the fields left over 
~ II from the deleted record 
~ if (m_pSet->IsBOF()) 
~ m_pSet->SetFieldNull(NULL); 
~ UpdateData(FALSE); 

Catch any exceptions thrown by the recordset's Delete function so that errors are 
reported to the user. The CDBException data member m_strError is a fairly 
user-friendly error message, prepared by the underlying ODBC driver. 

If you want to customize the error message, you can force the error condition, then 
examine m_strStateNativeOrigin for a particular state or native value. You can 
look up error messages in the ODBC Programmer's Reference, Appendix A, 
ODBC Error Codes. Enroll takes the easy approach by displaying m_strError. 

For Enroll, the decision was to move to the record following the deleted record. 
You could move to the previous record after a Delete operation or anywhere else as 
long as you, or the user, moves off the deleted record. 



382 Introducing Visual C++ 

Implementing the Refresh Command 
The Refresh command cancels add mode, if the user had previously chosen Add, or 
it discards any changes the user may have made on the form for the current record. 
In the first case, Enroll cancels the add mode by calling: 

CRecordset::Move(AFX_MOVE_REFRESH); 

When you call AddNew to begin the add operation, the framework stores a copy of 
the current record's fields before allowing the user to enter new values in the record 
view's controls. Calling Move as shown here "refreshes" the current record-and 
effectively cancels the add operation. It restores the record that was current before 
add mode began. This also works if you called Edit instead of AddNew. 

When the user cancels add mode, Enroll makes the Section control read-only again, 
for reasons explained earlier. 

~ To implement the Refresh command 

• Add the marked code below to the 0 n R e cor d Ref res h handler function in file 
SECTFORM.CPP: 

void CSectionForm: :OnRecordRefresh() 
{ 

~ if (m_bAddMode) 
~ { 

~ m_pSet-)Move(AFX_MOVE_REFRESH); 
~ m_ctlSection.SetReadOnly(TRUE); 
~ m_bAddMode = FALSE; 
~ } 
~ II Copy fields from recordset to form. thus 
~ II overwriting any changes the user may have made 
~ 1/ on the form 
~ UpdateData(FALSE); 

} 

Note The source files for Enroll Step 3 on your distribution CD-ROM include 
functional toolbar buttons connected to the Add, Refresh, and Delete commands on 
the Record menu. The installed Step 3 source code supplies toolbar buttons for 
Enroll. For more information on creating toolbar buttons, see "Edit Scribble's 
Toolbar" in Chapter 10. 
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Building and Running Enroll Step 3 
Build and run your version of Enroll Step 3. Try the new Add, Refresh, and Delete 
commands. Try forcing the two exceptions handled by Enroll-try to delete a 
section that has Enrollment records, and try to add a duplicate section. 

When you finish, exit the program. 

This completes the database tutorial. 

The directory \ENROLL\STEP4 contains a fourth step, not covered in the tutorial. 
Step 4 illustrates additional class library database programming techniques, 
summarized below. See ENROLL in the Microsoft Foundation Class Library 
Samples under Microsoft Foundation Class Library in the Contents browser for a 
discussion of Enroll Step 4. The main techniques illustrated by Enroll Step 4 are: 

• Using multiple record view classes. 

• Switching views in a frame window. 

• Using the document object to coordinate multiple forms via UpdateAIIViews 
and update hints. 
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Accessibility for People with 
Disabilities 
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Microsoft is committed to making its products and services easier for everyone to 
use. This appendix provides information about the following products and services, 
which make Microsoft Windows and Microsoft Visual C++ more accessible for 
people with disabilities: 

• Microsoft Visual C++ accessibility. 

• Microsoft services for people who are deaf or hard-of-hearing. 

• Access Pack for Microsoft Windows, a software utility that makes using 
Microsoft Windows easier for people with motion or hearing disabilities. 

• Keyboard layouts designed for people who type with one hand or a wand. 

• Microsoft software documentation on audio cassettes and floppy disks. 

• Products for people who are blind or have low vision. 

• Hints for customizing Microsoft Windows. 

• Other products and services for people with disabilities. 

Note The information in this section applies only to users who purchased Windows 
in the United States. If you purchased Windows outside the United States, your 
Windows package contains a subsidiary information card listing Microsoft support 
services telephone numbers and addresses. You can contact your subsidiary to find 
out whether the type of products and services described in this appendix are 
available in your area. 
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Microsoft Services for People Who Are Deaf or Hard-of­
Hearing 

Through a text telephone (TIfTDD) service, Microsoft provides people who are 
deaf or hard-of-hearing with complete access to Microsoft product and customer 
services. 

You can contact Microsoft Sales and Service on a text telephone by dialing 
(800) 892-5234 between 6:30 A.M. and 5:30 P.M. Pacific time. For technical 
assistance you can contact Microsoft Product Support Services on a text telephone 
at (206) 635-4948 between 6:00 A.M. and 6:00 P.M. Pacific time. Microsoft support 
services are subject to Microsoft prices, terms, and conditions in place at the time 
the service is used. 

Access Pack for Microsoft Windows 
Microsoft distributes Access Pack for Microsoft Windows, which provides people 
with motion or hearing disabilities better access to computers running Microsoft 
Windows. Access Pack for Microsoft Windows contains several features that: 

• Allow single-finger typing of SHIFf, CTRL, and ALT key combinations. 

• Ignore accidental keystrokes. 

• Adjust the rate at which a character is repeated when you hold down a key, or 
turn off character repeating entirely. 

• Prevent extra characters if you unintentionally press a key more than once. 

• Enable you to control the mouse cursor by using the keyboard. 

• Enable you to control the computer keyboard and mouse by using an alternate 
input device. 

• Provide a visual cue when the computer beeps or makes other sounds. 

Access Pack for Microsoft Windows is included on the Microsoft Windows Driver 
Library in the file ACCESS.EXE. If you have a modem, you can download 
Microsoft Windows Driver Library components from the following network 
services: 

• CompuServe® 

• GEnie™ 

• Microsoft OnLine 
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• Microsoft Download Service (MSDL), which you can reach by calling 
(206) 936-MSDL (936-6735) any time except between 1:00 A.M. and 
2:30 A.M. Pacific time. Use the following communications settings: 

For this setting 

Baud rate 

Parity 

Data bits 

Stop bits 

Specify 

1200, 2400, or 9600 

None 

8 

• Various user-group bulletin boards (such as the bulletin-board services on the 
Association of PC User Groups network) 

People within the United States who do not have a modem can order the Access 
Pack for Microsoft Windows on disks by calling Microsoft Product Support 
Services at (206) 637-7098 or (206) 635-4948 (text telephone). 

Keyboard Layouts for Single-Handed Users 
Microsoft distributes Dvorak keyboard layouts that make the most frequently typed 
characters on a keyboard more accessible to people who have difficulty using the 
standard "QWERTY" layout. There are three Dvorak layouts: one for two-handed 
users, one for people who type with their left hand only, and one for people who 
type with their right hand only. The left-handed or right-handed keyboard layouts 
can also be used by people who type with a single finger or a wand. You do not 
need to purchase any special equipment in order to use these features. 

Microsoft Windows already supports the two-handed Dvorak layout, which can be 
useful for coping with or avoiding types of repetitive-motion injuries associated 
with typing. To get this layout, choose International from the Windows Control 
Panel. The two layouts for people who type with one hand are distributed as 
Microsoft Application Note GA0650. It is also contained in file GA0650.ZIP 
on most network services or GA0650.EXE on the Microsoft Download Service. 
For instructions on obtaining this application note see the preceding section, 
"Access Pack for Microsoft Windows." 
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Microsoft Documentation on Audio Cassettes and 
Floppy Disks 

People who have difficulty reading or handling printed documentation can obtain 
most Microsoft publications from Recording for the Blind, Inc. Recording for the 
Blind distributes these documents to registered members of their distribution service 
either on audio cassettes or on floppy disks. The Recording for the Blind collection 
contains more than 80,000 titles, including Microsoft product documentation and 
books from Microsoft Press. You can contact Recording for the Blind at the 
following address or phone numbers: 

Recording for the Blind 

Address 

20 Roszel Road 
Princeton, NJ 08540 

Phone 

(800) 221-4792 

Phone ontside U.S. FAX 

(609) 452-0606 (609) 987-8116 

Products for People Who Are Blind or Have Low Vision 
There are numerous products available to help people who are blind or have low 
vision use Microsoft Windows. For people with low vision there are screen­
enlargement utilities, and for people who cannot use visual information there are 
screen readers that provide alternative output by synthesized voice or refreshable 
Braille displays. In addition, people with low vision can customize the Microsoft 
Windows display to suit their needs. 

For more information on the various products available, see "Getting More 
Information" later in this appendix. For more information about customizing 
Microsoft Windows for people with low vision, see the next section, 
"Customizing Windows." 

Customizing Windows 
There are many ways you can adjust the appearance and behavior of Microsoft 
Windows to suit varying vision and motor abilities without requiring any additional 
software or hardware. These include ways to adjust the appearance as well as the 
behavior of the mouse and keyboard. The specific methods available depend on 
which operating system you are using. Application notes are available describing 
the specific methods available for each operating system. 
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For information relating to customizing Windows 3.0 for people with disabilities, 
see Application Note WW0786; for Windows 3.1, Application Note WW0787; 
for Windows for Workgroups NT 3.1, Application Note WG0788; for Windows 
NT 3.1, Application Note WN0789. For information on obtaining application notes, 
see "Access Pack for Microsoft Windows," earlier in this appendix. 

Getting More Information 
For more information on Microsoft products and services for people with 
disabilities, contact Microsoft Sales and Service at (800) 426-9400 (voice) or 
(800) 892-5234 (text telephone). 

The Trace R&D Center at the University of Wisconsin-Madison produces a book 
and a compact disc that describe products that help people with disabilities use 
computers. The book, titled Trace ResourceBook, provides descriptions and 
photographs of about 2,000 products. The compact disc, titled CO-NET CD, 
provides a database of more than 17,000 products and other information for 
people with disabilities. It is issued twice a year. 

You can contact the Trace R&D Center at the following address or telephone 
numbers: 

Trace R&D Center 

Address 

S-151 Waisman Center 
1500 Highland Avenue 
Madison, WI 53705-2280 

Phone Phone outside U.S. FAX 

(608) 263-2309 (608) 263-5408 (608) 262-8848 

For general information and recommendations on how computers can help specific 
people, you should consult a trained evaluator who can best match your needs with 
the available solutions. An assistive technology program in your area will provide 
referrals to programs and services that are available to you. To locate the assistive 
technology program nearest you, you can contact: 

National Information System Center for Developmental Disabilities 

Address 

Benson Building 
Univ. of South Carolina 
Columbia, SC 29208 

Voice/text telephone 
outside South Carolina 

800) 922-9234, ext. 301 

Voice/text 
telephone inside 
South Carolina 

(800) 922-1107 

Voice/text FAX 
telephone 
outside the U.S. 

(803) 777-6222 (803) 777-6058 
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APPENDIX B 

Microsoft Support Services 

Visual c++ has many resources to help answer developer's questions. Sources of 
documentation include the online Help, Books Online, README.WRI, technical 
notes, and samples. Help is also available through the Microsoft Support Network, 
which provides technical support through a variety of services. 

Troubleshooting Guide 
Most problems can be solved using the information provided with Visual c++. 
Here are some steps which can help you take advantage of the Visual C++ 
resources and help you isolate the problem if you need to call technical support. 

Check the Product Documentation 
This is one of the most productive ways to find answers to questions, and it can 
save you time and money. You can consult several types of documentation: 

• Books Online. By clicking the Books Online icon, you have access to over 
5000 pages of Visual C++ documentation. You can scan for information in the 
Contents browser, use Search to search for a keyword, or use Search Plus to do 
a full-text search on a subject. 

• Help. This includes procedural and reference information on common features, 
functions, and error messages. You can access Help through the Help menu, or 
by pressing Fl on a function in your source code. 

• README.WRI. This file contains late-breaking information about 
configuration problems, new features, and known bugs. You can also open 
README.WRI by clicking the icon in the Visual C++ program group. 

• Samples. Two online books, MFC Samples, and Samples, include sample 
programs that illustrate common programming tasks. You can open these by 
clicking the books online icon. 

• Microsoft Knowledge Base. The Microsoft Knowledge Base contains thousands 
of articles on known problems and programming issues. It is available through 
the Help menu or on the Microsoft Developer's Network CD-ROM, and it can 
also be accessed from CompuServe or Internet. 
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Reproduce the Problem 
Reproducing the problem is the first step in solving it. Once you can reproduce the 
problem, you can start finding solutions. The following questions may give you 
more insight on the problem: 

• Does the problem occur with just this one program? You may want to try one of 
the samples to see if you can reproduce the problem with it. If you cannot 
reproduce the problem with other programs, think about what's specific about 
the program. 

• Does the problem occur on just your machine? If so, the problem may be related 
to your system configuration. Try using a different Windows video driver or 
modify your system configuration to see if the problem still occurs. It's a good 
idea to try to make your machine as much like the average machine as possible. 

• What versions of the tools are you using? Knowing the version of the compiler, 
linker, and other tools makes it easier to reproduce (or avoid) the problem in the 
future. 

• Under what circumstances does the problem occur? Does it only occur when you 
build from t.~e conunand line, or within Visual C++? Does the amount of 
available memory affect the problem? How about other programs that are 
running in the system? 

Isolate the Problem 
After seeing what circumstances cause the problem, you may be able to isolate it. 
Once a problem is isolated, it's much easier and quicker to fix or work around. 

• Try isolating the component that's causing the problem. You can use the 
information about what conditions it reproduces to help isolate the component. 
For example, if a problem occurs when compiling both inside the development 
environment and using NMAKE from the command line, the problem probably 
isn't with the development environment. 

• If the problem is with the compiler, you may be able to create a small example. 
The compiler generates code on a per-function basis, and you might be able to 
isolate it to a particular module or function. A useful way to comment out large 
blocks of code is to use ifi f 0. 

• Sometimes you can isolate a problem by breaking things in half. For example, if 
a particular module is causing a LINK error, separating the module into two 
modules will help isolate the problem. 
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Product Support Within the United States and Canada 
In the United States and Canada, the following support services are available 
through the Microsoft Support Network: 

• Electronic services 

• Standard support 

• Priority support 

• Text telephone 

• Product training and consultation 

• Other support options 

Electronic Services 
These services are available 24 hours a day, 7 days a week, including holidays. 

Microsoft FastTips (800) 936-4300 on a touch-tone telephone. Receive 
automated answers to common questions and access a library of technical notes, all 
delivered by recording or fax. After you reach FastTips, use the following keys to 
move through the automated system: 

• To advance to the next message, press the ASTERISK (*) key. 

• To repeat the current message, press 7. 

• To return to the beginning of FastTips, press the POUND SIGN (#) key. 

CompuServe Interact with other users and Microsoft support engineers, or access 
the Microsoft Knowledge Base to get product information. At any ! prompt, type go 
microsoft to access all Microsoft forums, or type go mskb to access the Microsoft 
Knowledge Base. Type go mslang to access the Microsoft Languages forum and 
Visual C++ sections, or go msmfc, to access the Microsoft Foundation Class 
forum. For an introductory CompuServe membership kit specifically for Microsoft 
users, dial (800) 848-8199 and ask for operator 524. 

Microsoft Download Service Access, via modem, the Driver Library and 
the most current technical notes (1200, 2400, or 9600 baud; no parity; 
8 data bits; 1 stop bit.) In the United States, call (206) 936-6735. In Canada, 
call (905) 507-3022. 

Internet Access the Driver Library and the Microsoft Knowledge Base. The 
Microsoft Internet FTP archive host, ftp.microsoft.com, supports anonymous login. 
When logging in as anonymous, you should type your complete electronic mail 
names as your password. 
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Standard Support 
In the United States, no-charge support from Microsoft support engineers is 
available via a toll call between 6:00 A.M. and 6:00 P.M. Pacific time, Monday 
through Friday, excluding holidays. This support is available for 30 days after you 
make your first call. 

• For techni~al support for Visual C++, call (206) 635-7007. 

In Canada, support engineers are available via a toll call between 8:00 A.M. 

and 8:00 P.M. Eastern time, Monday through Friday, excluding holidays. Call 
(905) 568-3503. This support is available for 30 days after you make your first 
call. 

When you call, you should be at your computer with Microsoft Visual C++ running 
and the product documentation at hand. Be prepared to give the following 
infonnation: 

• The version of Microsoft Visual C++ you are using. 

• Your product identification number (choose About from the Help menu to find 
this). 

• The type of hardware you are using, including network hardware, if applicable. 

• The operating system you are using. 

• The exact wording of any messages that appeared on your screen and the error 
number, if any. 

• A description of what happened and what you were trying to do when the 
problem occurred. 

• A description of how you tried to solve the problem. 

Priority Support 
The Microsoft Support Network offers priority telephone access to Microsoft 
support engineers 24 hours a day, 7 days a week, except holidays. 

• In the United States, call (900) 555-2300; $2 (U.S.) per minute; $95 (U.S.) 
maximum. Charges appear on your telephone bill. 

• In the United States, call (800) 936-5800; $95 (U.S.) per incident, billed to your 
VISA card, MasterCard, or American Express card. 

• In Canada, call (800) 668-7975 for more infonnation. 
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Text Telephone 
Microsoft text telephone (TTfTDD) services are available for the deaf or hard-of­
hearing. In the United States, using a TTfTDD modem, dial (206) 635-4948 
between 6:00 A.M. and 6:00 P.M. Pacific time, Monday through Friday, excluding 
holidays. In Canada, using a TTfTDD modem, dial (905) 568-9641 between 
8:00 A.M. and 8:00 P.M. Eastern time, Monday through Friday, excluding holidays. 

Other Support Options 
The Microsoft Support Network offers annual and multiple incident support plans. 
For information, in the United States, contact the Microsoft Support Network Sales 
and Information group at (800) 936-3500 between 6:00 A.M. and 6:00 P.M. Pacific 
time, Monday through Friday, excluding holidays. In Canada, can (800) 668-7975 
between 8:00 A.M. and 8:00 P.M. Eastern time, Monday through Friday, excluding 
holidays. 

Product Training and Consultation 
Microsoft Solution Providers are independent organizations that provide consulting, 
integration, customization, development, technical support and training, and other 
services for Microsoft products. These companies are caned Solution Providers 
because they apply technology and provide services to help solve real-world 
problems. 

In the United States, for more information about the Microsoft Solution 
Providers program or the Microsoft Solution Provider nearest to you, please can 
(800) 426-9400 between 6:30 A.M. and 5:30 P.M. Pacific time, Monday through 
Friday, excluding holidays. In Canada, call (800) 563-9048 between 8:00 A.M. 

and 8:00 P.M. Eastern time, Monday through Friday, excluding holidays. 

Product Support Worldwide 
If you are outside the United States and have a question about a Microsoft product, 
first: 

• Consult the documentation and other printed information included with your 
product. 

• Check online Help. 
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• Check the README files that come with your product disks. These files 
provide general information that became available after the books in the product 
package were published. 

• Consult electronic options such as CompuServe forums or bulletin boards, if 
available. 

If you cannot find a solution, you can receive information on how to obtain product 
support by contacting the Microsoft subsidiary office that serves your country. 

The Microsoft Support Network 
The Microsoft Support Network, where available, offers you a wide range of 
choices and access to high quality, responsive technical support. Microsoft 
recognizes that support needs vary from user to user; the Microsoft Support 
Network allows you to choose the type of support that best meets your needs, with 
options ranging from electronic bulletin boards to annual support programs. 

The Microsoft Support Network.is subject to Microsoft's then-current prices, terms, 
and conditions in place in each country at the time the services are used and is 
subjt:l:i to change without notice. 

Calling a Microsoft Subsidiary Office 
When you call, you should be at your computer and have the appropriate product 
documentation at hand. Be prepared to give the following information: 

• The version number of Microsoft product that you are using. 

• The type of hardware that you are using, including network hardware, if 
applicable. 

• The operating system that you are using. 

• The exact wording of any messages that appeared on your screen. 

• A description of what happened and what you were doing when the problem 
occurred. 

• A description of how you tried to solve the problem. 

Microsoft subsidiary offices and the countries they serve are listed below. 

If there is no Microsoft office in your country, please contact the establishment 
from which you purchased your Microsoft product. 
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Microsoft Subsidiary Offices 
Area 

Argentina 

Australia 

Austria 

Belgium 

Bolivia 

Brazil 

Telephone Numbers 

Microsoft de Argentina S.A. 
Customer Service: 

(54) (I) 814-5105 
(54) (1) 814-4807 
(54) (I) 814-4808 
(54) (1) 811-7199 

Fax: (54) (1) 814-0372 
Technical Support: (54) (1) 815-1521 

Microsoft Pty. Ltd. 
Fax: (61) (02) 805-0519 
Sales Information Centre: (61) (02) 870-2100 
Installation Support: (61) (02) 870-2870 
Bulletin Board Service: (61) (02) 878-5200 
Technical Support: (61) (02) 870-2131 

Microsoft Ges.m.b.H. 
Phone: 0222-68 76 07 
Fax: 0222-68 162710 
Information: 0660-6520 
Prices, updates, etc.: 0660-6520 
CompuServe: GO MSEURO (Microsoft Central Europe) 
Technical support: 

CIC++, FORTRAN, Macro Assembler PDS: 0660-6515 

Microsoft NV 
Phone: 02-7303911 
Customer Service: 02-7303922 
CompuServe: 02-2150530 (GO MSBEN) 
Bulletin Board: 02-7350045 (120012400/9600 bd, 8Nl, ANSI) 
Technical Support: 

02-5133274 (Dutch speaking) 
02-5023432 (English speaking) 
02-5132268 (French speaking) 

See Argentina 

Microsoft Informatica Ltda. 
Phone: (55) (11) 530-4455 
Fax: (55) (11) 240-2205 
Technical Support Phone: (55) (11) 871-0090 
Technical Support Fax: (55) (11) 241-1157 
Technical Support Bulletin Board Service: (55) (11) 872-4106 
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Area 

Canada 

Caribbean 

Chile 

Colombia 

Denmark 

Dubai 

England 

Finland 

Telephone Numbers 

Microsoft Canada Inc. 
Head Office Phone: 1 (905) 568-0434 
Customer Support Centre: 1 (800) 563-9048 
Microsoft Support Network: 

Standard Technical Support Phone: 1 (905) 568-3503 
Priority Support Information: 1 (800) 668-7975 
Text Telephone (TTffDD) 1 (905) 568-9641 
Technical Support Bulletin Board Service: 1 (905) 507-3022 

Microsoft Caribbean, Inc. 
Phone: (809) 273-3600 
Fax: (809) 273-3636 
Technical Support: (214) 714-9100 

Microsoft Chile S.A. 
Phone: 

5622185771 
5622185711 
5622187524 

Fax: 5622185747 

Microsoft Colombia 
Phone: (571) 618 2245 
Fax:(571) 618 2269 
Technical Support: (571) 618 2255 

Microsoft Denmark AS 
Phone: (45) (44) 89 01 00 
Microsoft Sales Support: (45) (44) 8901 90 
Microsoft FaxSvar: (45) (44) 890144 
Microsoft BBS: (45) (44) 66 90 46 

(Document 303030 in FaxSvar contains detailed instructions) 
Technical Support: (45) (44) 8901 11 

Microsoft Middle East 
Phone: (971) 4 513 888 
Fax: (971) 4 527 444 

see United Kingdom 

Microsoft OY 
Phone: (358) (0)9 0 525 501 
Microsoft FaxSvar: (46) (0)8 752 29 00 (Information in Swedish and 
English) 
Microsoft BBS: (46) (0) 87504742 (Information in Swedish and 
English) 
For Technical Support, please contact your local dealer. 
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France 

French 
Polynesia 

Germany 

Greece 

Hong Kong 

Ireland 

Israel 

Italy 
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Telephone Numbers 

Microsoft France 
Phone: (33) (1) 69-86-46-46 
Fax: (33) (1) 64-46-06-60 
Telex: MSP ARIS 604322 
Technical Support Phone: (33) (1) 69-86-10-20 
Technical Support Fax: (33) (1) 69-28-00-28 
Fax Information Service: (33) (1) 69-29-11-55 

See France 

Microsoft GmbH 
Phone: 089-3176-0 
Fax: 089-3176-1000 
Telex: (17) 89 83 28 MS GMBH D 
Information: 089-3176 1199 
Prices, updates, etc.: 089-31761199 
CompuServe: GO MSEURO (Microsoft Central Europe) 
Bulletin board, device drivers, tech notes: Btx: microsoft# or 
*610808000# 
Technical support: 

C/C++, FORTRAN, Macro Assembler PDS: 089/3176-1150 

Microsoft Hellas, S.A. 
Phone: (30) (1) 6893 631 through (30) 1 6893 635 
Fax: (30) (1) 6893 636 

Microsoft Hong Kong Limited 
Fax: (852) 560-2217 
Technical Support: (852) 804-4222 

See United Kingdom 

Microsoft Israel Ltd. 
Phone: 972-3-575-7034 
Fax: 972-3-575-7065 

Microsoft SpA 
Phone: (39) (2) 269121 
Fax: (39) (2) 21072020 
Telex: 340321 I 
Customer Service (Prices, new product info, product literature): (39) (2) 
26901359 
Bulletin Board: (39) (2) 21072051 
Technical Support: (39) (2) 26901351 
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Area 

Japan 

Korea 

Liechtenstein 

Luxembourg 

Mexico 

Telephone Numbers 

Microsoft Company Ltd. 
Phone: (81) (3)5454-8000 
Fax: (81) (3) 5454-7972 
Channel Marketing (Pre-sales Product Support) Information Center 

Phone: (81) (3) 5454-2300 
Fax: (81) (3) 5454-7951 

Customer Service Phone (Version upgradelRegistration) 
Phone: (81)(3)5454-2305 
Fax: (81) (3) 5454-7952 

Languages: 
Visual C++: (81) (3) 5454-2364 
Fortran: (81) (3) 5454-2353 
Masm: (81) (3) 5454-2360 
C: (81) (3) 5454-2361 
Quick C: (81) (3) 5454-2362 

Microsoft CH 
Phone: (82) (2) 531-4500 
Fax: (82) (2) 531-1724 
Technical Support: (82) (2) 53i-4800 
Technical Support Fax: (82) (2) 563-5194 
Technical Support Bulletin Board Service: (82) (2) 538-3256 

See Switzerland (German speaking) 

Microsoft NY 
Phone: (32) 2-7303911 
Customer Service: (32) 2-7303922 
CompuServe: (32) 2-2150530 (GO MSBEN) 
Bulletin Board: (32) 2-7350045 (120012400/9600 bd, 8Nl, ANSI) 
Technical Support: 

(32) 2-5133274 (Dutch speaking) 
(32) 2-5023432 (English speaking) 
(32) 2-5132268 (French speaking) 

Microsoft Mexico, S.A. de C.V. 
Phone: (52) (5) 325-0910 
Fax: (52) (5) 280-7940 
Customer Service: (52) (5) 325-0911 
Bulletin Board Service: (52) (5) 590-5988 

(120012400 baud, 8 bits, No parity, 1 stop bit, ANSI terminal 
emulation) 
Technical Support: 

Desktop & as: (52) (5) 325-0912 
Developers & Advanced Systems: (52) (5) 237-4800 



Area 

Netherlands 

New Zealand 

Northern 
Ireland 

Norway 

Papua New 
Guinea 

Paraguay 

Portugal 

Republic of 
China 

Republic of 
Ireland 

Scotland 

South Africa 

Spain 
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Telephone Numbers 

Microsoft BV 
Phone: 02503-89189 
Customer Service: 02503-77700 
CompuServe: 020-6880085 (GO MSBEN) 
Bulletin Board: 02503-34221 (120012400/9600 bd, 8Nl, ANSI) 
Technical Support: 

02503-77877 (Dutch speaking) 
02503-77853 (English speaking) 

Microsoft New Zealand Ltd 
Phone: 64 (9) 358-3724 
Fax: 64 (9) 358-3726 
Technology Link Centre (Technical Support) 

Phone: 64 (9) 357-5575 
Fax: 64 (9) 358-0092 

See United Kingdom 

Microsoft Norway AS 
Phone: (47) (22) 183022500 
Microsoft Sales Support: (47) 22022580 
Microsoft BBS: (47) 22182209 

(Document 404040 in FaxSvar contains detailed instructions) 
Microsoft FaxSvar: (47) 22 02 2570 
Technical Support: (47) (22) 02 25 50 

See Australia 

See Argentina 

MSFT,Lda. 
Phone: (351) 14412205 
Fax: (351) 1 4412101 

Microsoft Taiwan Corp. 
Phone: (886) (2) 504-3122 
Fax: (886) (2) 504-3121 
Technical Support: (886) (2) 508-9501 

See United Kingdom 

See United Kingdom 

Microsoft South Africa 
Phone: (27) 11 444 0520 
Fax: (27) 11 444 0536 

Microsoft Iberica SRL 
Phone: (34) (1) 804-0000 
Fax: (34) (1) 803-8310 
Technical Support: (34) (1) 803-9960 
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Area 

Sweden 

Switzerland 

Turkey 

United 
Kingdom 

Uruguay 

Telephone Numbers 

Microsoft AB 
Phone: (46) (8) 752 56 00 
Sales Support: (46) (8) 752 56 30 
Microsoft FaxSvar: (46) (0)8 7522900 
Microsoft BBS: (46) (8) 7504742 

(Document 202020 in FaxSvar contains detailed instructions) 
Information on Technical Support: (46) (8) 752 09 29 

Microsoft AG 
Phone: 01-839 61 11 
Fax: 01-831 08 69 
Prices, updates, etc.: 01183961 11 
CompuServe: GO MSEURO(Microsoft Central Europe) 
Documentation: 

Phone: 155 5900 
Fax: 064-224294, Microsoft Info-Service, Postfach, 8099 Zurich 

Technical support: 
C/C++, FORTRAN, Macro Assembler PDS: 011342-4036 

Technical support (French speaking): 022-738 96 88 

Microsoft Turkey 
Phone: (90) 212 2585998 
Fax: (90) 212 2585954 

Works for MS-DOS, Works for Windo, FORTRAN, Macro 
Assembler: 

01-34 2-4036 
BASIC, Visual Basic: 01-342-4086 

Microsoft Limited 
Phone: (44)(734)270000 
Fax: (44) (734) 270002 
Upgrades & Registration: (44) (81) 614 8000 
Technical Support: 

Main Line (All Products): (44) (734) 271000 
Fax Information Service: (44) (734) 270080 
Bulletin Board Service: 

(44) (734) 270065 (2400 Baud) 
(44) (734) 270060 (9600 Baud) 

MSDOS 90 day F.O.C. Support: (44) (734) 271900 
MSDOS Charged Support: (44) (891) 315500 

See Argentina 



Area 

Venezuela 

Wales 
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Telephone Numbers 

Corporation MS 90 de Venezuela S.A. 
Other information: 

58.2.910008 
58.2.914739 
58.2.913342 

Fax: 58.2.923835 
Technical Support: 

58.2.910046 
58.2.910510 

See United Kingdom 

Microsoft TechNet, Technical Information Network 
Microsoft TechNet is an annual information service created for those who support 
or educate end users, administer networks or databases, create automated solutions 
and recommend or evaluate information technology solutions. Microsoft TechNet 
gives you the answers you need, when you need them by providing timely, 
comprehensive and in-depth information on Microsoft products and on 
supporting and administering Microsoft-based solutions. 

TechNet members receive twelve monthly TechNet CDs containing the complete 
Microsoft Knowledge Base, Resource Kits, products facts and features, educational 
materials, conference session notes, and other technical information. Members also 
receive four quarterly updates of the Microsoft Drivers and Patches CD containing 
drivers and patches for most Microsoft applications. Other membership benefits 
include a dedicated TechNet CompuServe forum (GO TECHNET), and the on-line 
Microsoft Services Directory. 

Availability and the services of Microsoft TechNet may vary by country. To join 
Microsoft TechNet outside the U.S. and Canada, call the appropriate number listed 
below: 

Country 

Australia 

Argentina 

Brazil 

Caribbean Region 

Canada 

Chile 

Colombia 

Europe 

France 

Germany 

Telephone Number 

6128702100 

54-1-814-5105/54-1-814-4807/54-1-814-4808 

(55) 011-542-4781 

(1) (800) 344-2121 or (1) (402) 691-0173 

(1) (800) 344-2121 

65-2-2048257 

(57) (1) 618-2245 

+3110 2588864 

05 905904 (toll-free) 

0130810211 (toll-free) 
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Country Telephone Number 

Hong Kong (852) 756-5560 

India 91-11-646 0694 

Israel (972) (3) 575-7034 

Japan 03-5600-5036 

Mexico (525) 325-09-11 

Netherlands, The 060222480 (toll-free) 

New Zealand 64 93089318 

Russia 7-095-244-3474 

Singapore (65) 220-7380 

South Africa 27 11 445 0000 

South Korea 8225314500 

Turkey 90-212-2585998 

United Arab Emirates 9714513888 

United States (1) (800) 344-2121 

Venezuela 58-2-910008 

All Other Countries (1) (402) 691-0173 



Index 

8-bit-per-pixel color bitmaps, editing 45 
16-bit applications 

debugging with Visual C++ 42 
porting to Win32 41 
writing with Visual C++ 42 

16-bit vs. 32-bit versions, Microsoft Foundation Class Library 
46 

24-bit-per-pixel color bitmaps, editing 45 
32-bit OLE custom controls, creating 43 
32-bit vs. 16-bit versions, Microsoft Foundation Class Library 

46 

A 
Accelerator keys, specifying in menus 139 
Accelerators 

copying 232 
Enroll sample 374 

Access keys See Accelerator keys 
Access Pack for Microsoft Windows 388 
Activating servers 

double-click event 284 
fully open vs. in-place, availability 284 

Add Class dialog box, ClassWizard 
described 174-176 
example 212 

Add Function button, ClassWizard 158 
Add Member Function dialog box, ClassWizard 158 
AddDocTemplate member function, class CWinApp, example 

213 
Adding 

AppWizard options later 226 
files to project list, AppWizard generated OLE server 242 
handler functions 

changes to source files 158 
ClassWizard 158 
what is added 158 

member variables to Scribble 162 
message-handler functions 128 
records 

described 371, 375 
recordset 371 

toolbar buttons 143 
Addresses, memory, displaying in debugger 44 
AddTail member function, class CObList 110 
AFX_DATA delimiter, described 176 
AFX_IDS_HELPMODEMESSAGE string 232 
AFX_IDS_IDLEMESSAGE string 232 
AFX_MOVE_REFRESH, example 382 

AFX_MSG delimiter, described 176 
AfxOleInit, calling from Contain 273 
Application starter files, AppWizard 60 
Applications 

16-bit, porting to Win32 41 
AppWizard options 52 
building 

and running 74 
test drive 59-82 

character mode, porting to Windows NT 41 
creating 

basic, with AppWizard 52 
described 51-52 
new 87 
test drive 59-82 
vs. developing 51 

debugging 
described 53-54 
test drive 59-82 

default for AppWizard 60 
development 

described 51~54 
overview 47-55 
test drive 59-60, 74-82 

described 87 
framework See Framework, 48, 87 
Myapp tutorial application 60-74 
objects, in framework 49 
OS/2, writing with Visual C++ 43 
porting 16-bit to Win32 43 
Posix, writing with Visual C++ 43 
projects, defined 51 
run time, at 

cooperating objects 96 
described 96 

running 53-54 
skeleton starter 87 
standard, developing for Windows SDK 47 
starter 

AppWizard 60-63 
compiling 88 

tutorial, basic information for building 85 
Visual C++ 47 
Win32s, running under 44 
Windows, porting to Macintosh 42 

AppWizard 
adding full-server support to existing applications 239 
application starter files 60 

407 
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AppWizard (continued) 
automation server 

examining application class 310 
examining document class 312 

class CScribDoc 101 
class CScribViCView 120 
class CScribView 122 
classes 

button 90 
created by 88 
dialog box 90 

commands 87 
context-sensitive help 

implementing with 227 
option, products of 229 
option, selecting 228 
options 228 

creating 
basic applications with 52 
code without Microsoft Foundation Class Library 

support 46 
OLE automation servers 307 
skeieton OLE containers 269 

database applications 346 
database support options 60 
DECLARE_DYNCREATE macro 112 
default application 

described 63 
modifying 64-66 

default extensions 90 
default MFC project type 60 
described 87 
description of AppWizard generated code, Contain 273 
description of Initlnstance, OLE container application 273 
development process 51 
dispatch maps 312 
Edit Copy, generated support for 289 
Edit Paste, generated support for 289 
editing 

class names 91,271, 309, 348 
filenames 271,309,348 

Enroll sample 347 
generated code in existing applications, using 238 
help files created, conditions of use 226 
Myapp default application 60 
naming document types 90 
naming projects 89 
OLE options 60 
options 

adding later 226, 230 
advanced 90 
context -sensitive help 228 
creating application 52 
defaults listed 90 

AppWizard (continued) 
options (continued) 

helpful comments 90 
MOl application 90 
print preview 90 
printing 90 
project 60 
SOl application 90 
toolbar, status bar 90 

project directories, setting 89 
project options 60 

Printing and Print Preview 60 
source comments generation 60 
VC++ makefile 60 

provided in-place toolbar 254 
README.TXT file 88 
running 

described 87, 89 
tutorial 60-63 

Serialize member function 112 
setting directories 89 
setting full-server options, Scribble, step 7 239 
starter appiications 60-63 
starter files, application 60 

Arranging controls in dialog boxes 173 
Assigning 

IDs in dialog boxes 171 
objects to commands 151 

Associating buttons with commands 149 
Attributes, class 

example 156 
location 156 

Autoclik 
adding Change Text command to Edit menu 316 
Change Text dialog box, creating 316 
creating Change Text dialog box 316 
document class, Edit Change Text handler, defined 317 
Edit menu, adding Change Text command 316 
exposing data members 

indirectly exposing m_pt 320 
using Get/Set methods 319 
when to use what method 320 

m_pt, exposing using ClassWizard 320 
step 1, building and running 317 
view class, mouse click handler, defined 315 

Autoclik tutorial 
accessing one dispatch interface through another 333 
adding 

member variables to document class 314 
ShowWindow method 327 

application class, examining AppWizard created code 310 
CClikPoint objects, creating 335 



Autoclik tutorial (continued) 
changing 

dispatch interface names 309 
text 304 

class CClikPoint 
creating in ClassWizard 332 
declaring the class 335 
dispatch map, described 333 
not OLE creatable 336 

command list 304 
creating 

new dispatch interfaces 332 
with AppWizard 307 

defining class ID 311 
differences in creating dispatch maps 334 
dispatch interface names 310 
dispatch interface objects, declaring as properties 334 
dispatch interfaces 

implementing properties 319 
supplied 302 

dispatch maps 
described 312 
parameter lists 327 

document class 
App Wizard created code, examining 312 
member variables, adding, initializing, serializing 314 

enabling automation 312 
exploring features 304 
exposing data members 

as dispatch interface properties 319 
directly exposing m_str 322 
two methods 319 

exposing member functions, setting the external name 324 
exposing methods 

with parameters 325 
without parameters 324 

exposing the Refresh member function 324 
features, described 302 
frame windows, showing 327 
GetPosition method, getting the IDispatch pointer 335 
goals 301 
implementing drawing code 315 
initializing member variables of document class 314 
initializing OLE DLLs 311 
InitInstance 310 
insta1Iing 303 
list of commands 304 
location, files 305 
locking and unlocking the application 312 
m_str, exposing using ClassWizard 322 
multiple dispatch interfaces 

described 331 
interactions between interfaces 331 

Autoclik tutorial (continued) 
previewing 

Autodriv, with 303 
described 302 
each step 305 
two methods 303 

Index 409 

referring between dispatch interfaces 333 
registering with OLE 

alternative methods 311 
COleTemplate, using 311 
described 303 

running stand-alone 302 
second dispatch interface 331 
serializing members of document class 314 
Set Text vs. Set X methods 328 
SetPosition method, updating views 335 
showing frame windows 327 
step 1 

features 307 
goals 305, 307 

step 2 
building and running 328 
exposed member functions (list) 324 
features, described 319 
goals 306,319 

step 3 
building and running 336 
features 331 
goals 306,331 

step overview 305 
testing 302 
view class, implementing drawing 315 

Autodriv, accessing the Position property 333 
Automation clients 

automation servers, driving 302 
described 301 
differences in creating dispatch maps 334 
example 301 

Automation servers 
accessing one dispatch interface through another 333 
automation clients, how driven by 302 
creating new dispatch interfaces 332 
creating with App Wizard 307 
declaring dispatch interface objects as a properties 334 
defining class ID 311 
described 301 
dispatch interfaces, implementing properties 319 
dispatch maps 

described 312 
parameter lists 327 

enabling automation 312 
exposing data members 

as dispatch interface properties 319 
methods 320 
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Automation servers (continued) 
exposing data members (continued) 

two methods 319 
using Get/Set methods 319 

exposing member functions, setting external names 324 
features 302 
frame windows, showing 327 
implementing methods 324 
initializing OLE DLLs 311 
locking and unlocking the application 312 
multiple dispatch interfaces 

interactions between interfaces 331 
reasons for using 331 

referring between dispatch interfaces 333 
registering with OLE 

alternative methods 311 
COleTemplate, with 311 

showing frame windows 327 
ShowWindow method, adding 327 
vs. OLE object server 302 

Automation, OLE 
advantages 301 

B 

creating automation servers with AppWizard 307 
dispatch interface names 

changing 309 
defined 309 
described 310 
possible uses 310 

dispatch interfaces 302 
dispatch maps, parameter lists 327 
examples of use 301 
exposing data members 

dispatch interface properties 319 
two methods 319 
using Get/Set methods 319 
when to use what method 320 

methods 302 
properties 302 

Base class graphs, examining, Myapp tutorial application 77 
Beginning a stroke 128 
Binding 

Clear All command 157 
commands 

defined 154 
Scribble 156 
to handlers 154 

controls, cR1L+Double-click 353-354 
messages to code 125 
Thick Line command 160 
user-interface objects to commands 154 

Bitmap editor 
described 143 
example 144 
grid 145 
guides 146 
selection rectangle 147 
zoomedirnages 146 

Bitmaps 
editing 8- or 24-bit-pixel color 45 
toolbar 143 

Books Online 
books (list) 18 
contents 18 
described 17 
full-text search 

described 24 
narrowing searches 25-27 

installation directories 11 
installing 

to hard disk 34 
to network location 34 

list of books 18 
narrowing searches 25-27 
Quick Reference Help subset of 18 
Search Plus 

Boolean expressions 25 
using 24-25 

search, full-text 24 
searches, narrowing 25-27 
viewer window 37 
Visual C++ Tools 28 
vs. Quick Reference Help 17 

Boolean expressions, Search Plus in Books Online 25 
Breakpoints 

debugging 54 
running to 78 
setting 78, 93 

Browse buttons, Viewer Window 22 
Browse window 53 
Browser 

browse window 53 
Myapp tutorial application, browsing 75-77 
source code management 53 

Browsing Help topics 21 
Browsing resources 144 
Building 

programs, Scribble tutorial example 85 
Scribble, step 1 132 
starter applications 92 

Built-in exclusions 
narrowing searches 28 
searches 28 



Buttons 

c 

array 149,233 
mapping to commands 149 
toolbar, deleting 144 

C/C++ book set 37 
C/C++ Language Help, installation directories 11 
Calling document members from view 119 
Capabilities, ClassWizard 152 
Captions, menu 141 
Capturing the mouse 128 
CArchive class 

data independence 115 
extraction operator 113 
introduced 113 
IsStoring member function 113 

CArchive object 113 
Cast serialization, example 115 
CATCH macro 111 
CBN_SELENDOK message, Emoll sample 368 
CClickDoc class, OnEditChangetext member function, defmed 

317 
CClientDC class, example 206 
CClikDoc class, Refresh member function defined 315 
CClikView class 

OnDraw member function defmed 315 
OnLButtonDown member function defmed 315 

CCmdTarget class 154 
CCmdUI structure example, OnUpdateEditClearAlI member 

function 165 
CCmdUI structure example, OnUpdatePenThickOrThin 

member function 166 
CCntrItem class 

derived from COleClientItem, described 276 
OnChange member function 

defmed 276 
updating rectangle when extent changes 298 
when called 297 

OnChangeltemPosition member function 
defmed 277-279 
supporting hints 295 
when called 297 

OnGetItemPosition member function, defmed 277,279 
serialization 280 
UpdateFromServerExtedate member function, defmed 297 

CContain View class 
hit testing 280 
HitTestItems member function, defined 280 
Insert Object dialog box, use of 274 
IsSelected member function, defined 273 
OnDraw member function, defined 273, 285 
OnEditCopy member function, defined 289 

Index 411 

CContainView class (continued) 
OnEditDelete member function, defined 287 
OnEditPaste member function, defined 290 
OnlnsertObject member function 

defined 274 
updating rectangle when extent changes 299 

OnLButtonDblClick member function, defined 284 
OnLButtonDown member function 

defined 282 
supporting hints 295 

OnSetCursor member function, defined 284 
OnSetFocus member function, defined 275 
OnSize member function, defined 276 
OnUpdate member function, defined 293 
OnUpdateEditDelete member function, defined 287 
selecting items hit by mouse click, code for 281 
SetSelection member function 

defined 281 
updating client item 294 

CD-ROM 
directories, installing Visual C++ 5 
drive 

system requirements 3 
Visual C++ setup program 4 
Win32s installation 14 

installation 6, 12-13 
running Visual C++ from 40 

CDatabase objects, Recordset 366 
CDBException 

described 381 
error strings 381 

CDC class, used in DrawStroke 123 
CDC object, encapsulates device context 123 
CDialog class 

CDialog member functions 177 
DoModal member functions 185-186 

CDocTemplate class 
SetContainerlnfo member function 273 
SetServerInfo member function 

explained 249 
how to call 249 

CDocument class 
intruduced 99 
member functions, UpdateAllViews 190, 191 

CDWordArray class, serialization of 114 
CEmollDoc class, Emoll sample 350 
CFormView, and record views 352 
CFrameWnd class, OnCreateClient member functions 208 
Changing cursors, class CRectTracker 284 
Character-mode applications, porting to Win32 41 
Checked state 

menus 167 
toolbar buttons 167 
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Checking 
menu items 166 
too1bar buttons 167 

Class CCntrItem 
constructor defined 278 
m_rect data member defined 278 

Class library defined 48 
Classes 

adding with ClassWizard, example 174-176 
button, AppWizard 90 
CArchive 113 
CCmdTarget 154 
CDC 123 
CDocument 99 
CObList 110 
CPen 109 
created by AppWizard 88 
CScribDoc (Scribble) 100 
CScribView (Scribble) 120 
CStroke (Scribble) 102 
custom, recognizing with ClassWizard 46 
CView 118 
derived 48 
dialog, AppWizard 90 
framework 

extending 48 
overriding 48 

inheritance 48 
naming conventions 104 

Class Wizard 
accessing text editor from 159 
Add Function button 158 
Add Member Function dialog box 158 
adding handlers 

changes to source files 158 
member function definition 158 
message-map entry 158 
what is added 158 

adding new classes, example 174-176 
binding commands, Clear All 157 
building dialog boxes 173 
capabilities 152 
changing code 152 
command binding 154 
connecting messages to handlers 125 
Control property 359 
creating new dispatch interfaces 332 
database applications 346 
declaring dispatch interface objects as a properties 334 
deleting message-map entries, necessary follow-up 153 
described 117 
development process 51 
dialog boxes 177-178 
dialog data exchange (DDX) 69 

ClassWizard (continued) 
dispatch maps 

described 312 
parameter lists 327 

Edit Code button 158 
editing code 152, 158 
examples 

Clear All update handler 164 
OnUpdateEditClearAlI member function 166 

exposing member functions, setting the external name 324 
exposing methods 

with parameters 325 
without parameters 324 

flexibility 153 
handler functions 152 
handler names, synthesized 158 
handling messages 124 
jumping to code 152,158 
mapping commands to handlers 151 
Member Functions list box, described 158 
menu items, adding 70 
menus, message-handler code 71 
message hai1.dlers, adding 71 
message map entries 152 
Message Maps Property Page 103 
Messages list box 157 
Object IDs list box 157 
OLE Automation 

directly exposing data members 322 
exposing a member function 324 
indirectly exposing data members 320 

recognizing custom classes 46 
safety 153 
scenarios for using 153 
source code management 53 
splitter windows, creating 212 
user-interface objects, connecting to code 53 
visual objects 157 

Cleanup, documents 110 
Clear All command 

binding, procedure 157 
described 136, 151 
location 156 
Scribble 

command routing example 155 
described 156 

Clearing drawings in Scribble, OnEditClearAll member 
function 159 

Client area, of window and view objects 118 
Client Items 

creating 276 
described 276 
determining size of objects 297 
getting extent 297 



Client [terns (continued) 
rectangles, implementing 278 
resizing 276 
updating when extent changes 298-299 
using 276 

Clipboard 
putting link formats on 258 
toolbar buttons 144 

CMainFrame class 91 
CMDIChildWnd class 

described 210 
example 213 

CObList class 110 
Code 

message-handler, ClassWizard 71 
source, managing 53 
tracing through 81 

COieClientItem class, GetExtent member function, when called 
297 

Color bitmaps, editing 8- or 24-bit pixels 45 
Color palettes 144 
Combo boxes 

Enroll sample 357 
filling from recordsets 361 

Command 
New, implementation 108 
Open, implementation and serialization 108 

Command binding 154 
Command handlers 

See also Message handlers 
Enroll sample 374 

CommandID 
as menu ID 140 
assigning to multiple objects 154 
buttons array 149 
command binding 154 
defined 140 . 
same as command 153 
toolbar button 149, 154 

Command routing 155-156 
Command targets 

CCmdTarget class 154 
class hierarchy 154 
defined 154 
derivation 154 
described 153 
example, command routing 155 
message handlers 155 
message maps 154 
which class gets handler 156 

Command updating 356 
Command-line options, passing to compiler, viewing 45 

Commands 
and ID 140, 153 
as messages 153 
assigned to user-interface objects 151 
associating with buttons 149 
binding 

Clear All 157 
Scribble 156 
to toolbar buttons 162 

ClassWizard, Messages list box 157 
Clear All 136, 156-157 
Cut, Copy, Paste 144 
Debug menu 93 
defined 153 
described 151 
examples 153 
framework 

implementations 111 
invoking 143 

in frameworks 49 
mapping 

to code 149 
to handlers 151 

messages 144, 151 

Index 413 

Open, implementation and serialization 111 
Pen Widths 136, 142, 156 
Project menu, Execute Target 93 
prompt strings 

described 139 
status bar 225 

routing 
described 155 
to objects 153 

Save As, implementation and serialization 111 
Save, implementation and serialization 111 
Scribble 

Clear All 151, 156 
described 136, 140 
Thick Line 151, 156 

sending 153 
targets 153 
Thick Line 

binding 160 
described 136, 141, 156 
toolbar button 143 

WM_COMMAND message 153 
Comments, TODO, by AppWizard 112 
Compiler, command-line options, viewing 45 
Compiling 

starter application 88, 92 
starter files 92 

Complete installation 6 
Configuration files, project 51 
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Connecting 
messages to code, with ClassWizard 125 
toolbar buttons to code 149 

Constructing pen objects in two stages, procedure 124 
Constructors, class CStroke 107 
Contain, serialization, class CCntrItem 280 
Contain sample application 

building 
step 1 287 
step 2 266 

calling AfxOleInit 273 
calling CDocTemplate 273 
creating Scribble drawing from inside 271 
deactivating Scribble items 266 
deleting embedded objects 286 
determining size of contained objects 279 
drawing embedded objects 285 
editing in-place activated objects 272 
embedded objects 

deleting 286 
drawing 285 

embedding Scribble items 238 
features 

described 265 
step 1 267,269 
step 2 267,289 

goals 
step 1 269 
step 2 267, 289 

hit testing, implementation 280 
in-place editing Scribble items 266 
initializing OLE libraries 273 
inserting 

OLE items 266 
Scribble step 7 items 266 

installing OLE container applications 238 
menu merging 

described 273 
with Scribble, step 7 266 

negotiating size of objects 296 
prerequisites, running servers 266 
previewing program 266 
redrawing tracker rectangle 267 
resizing Scribble items 267 
step 1 287 
step 2 266 
summary of AppWizard generated code 272 
tracker rectangle 266 
using 

before adding code 272 
described 271 

Container application defined 265 
Containers, creating with AppWizard 269 

Contents Window 
controls 37 
Help 

navigating within 21 
opening 21 

shortcut keys 37 
Contents; stand-alone Help files 20 
Context-sensitive help 230 

customizing 35 
described 31,227-230 
fine-tuning 227 
framework's role 226 
Help menu, support for 227 
Help-related files 234 
implementing with AppWizard 227 
not implemented in Scribble step 0 229 
option 

products of 229 
selecting 228 

SHIFf +Fl help, described 226 
trying it out 229 

Context-sensitive help option 229 
Control palette, Myapp tutorial application 67 
Control property, ClassWizard 359 
Controls 

binding 
example 353 
to recordsets 353 

custom 
32-bit OLE, creating 43 
using with Visual C++ applications 45, 243 

dialog 
creating data maps 180-183 
discussed 182 
modifying properties 171 

dragging 142 
dragging and dropping 67 
Enroll sample 352 
VBX, using with Visual C++ applications 45 

Converting existing projects 51 
Copying resources 

accelerators 232 
discussed 231 
menus 231 

CPen class 109, 124 
CPenWidthsDlg class, Scribble example, creating 174 
Create member fnnction, class CSplitterWnd, example 211-

212 
CreatePen member function 

called in DrawStroke 124 
called in ReplacePen 161 
class CPen 124 



Creating 
AppWizard project directory 89 
class CScribDoc 101 
document objects 99 
new applications, process 87 
objects dynamically 112 
OLE automation servers with AppWizard 307 
view objects 119-120 

CRecordset introduced, tutorial 346 
CRecordView introduced, tutorial 346 
CRectTracker class 

changing cursors 284 
SetCursor member function 284 
usage during selection 282 

CRectTracker objects 286 
Cross-platform questions and answers 39-42 
CScribbleApp class 

discussed 91 
InitInstance member function, adding OLE server support 

244 
CScribDoc class 

adding access function 246 
AppWizard, and 101 
changing base class to COleServerDoc 245 
code for 102 
creation of 10 1 
declaration of 10 1 
discussed See lnitDocument 
GetEmbeddedItem member function 246 
implementing embedded item support 246 
initialization 109 
introduced 100 
member functions 104 
member variables 104 
OnGetEmbeddedItem member function, adding embedded 

item support 246 " 
role of 100 
Serialize member function 112 

CScribFrame class 
described 210 
Scribble example 212 

CScribltem class 
OnDraw member function implemented 259 
OnGetExtent member function 

explained 260 
setting size of document 260 

CScribView class 
AppWizard, and 120-122 
calls strokes to draw themselves 123 
declaration of, code for 120 
described 120 
member functions of 122 
member variables of 121 
OnDraw member function, defined 122 
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CScrib View class (continued) 
OnlnitialUpdate member function, calling SetScrollInfo 

262 
OnPrepareDC member function, overriding to implement 

logical sizes 261 
SetScrollInfo member function, overriding to implement 

logical sizes 262 
CScrollView class 

described 198 
example 200 
member functions, SetScrollSizes 198 

CSectionForm class, Enroll sample 350 
CSectionSet class 

described 356 
Enroll sample 349 

CSplitterWnd class 
described 208-210 
example 211-213 

CStroke class 
code for 106 
constructors 107 
declaration of 106 
described 105 
forward declaration of 102 
IMPLEMENT_SERIAL macro 114 
incremental versions of 114 
member functions of 107 
member variables of 107 
members used by view 123 
Serialize member function, code for 114 

CTRL+Double-click 359 
binding controls 353-354 
pushbuttons 354 

Current record, updating 375 
Cursor, changing when moving over selected item 284 
Custom controls 

32-bit OLE, creating 43 
using VBX with Visual C++ applications 45 

Custom installation 
dialog box 8-12 
discussed 6 
options 8-12 

Customizing 
context-sensitive Help 35 
Help files location 17 
search order in Books Online 36 

CViewclass 
derived classes of 

CEditView 118, 120 
CForrnView 118,120 
CScrollView 118 
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CView class (continued) 
member functions 

OnPrepareDC 202 
OnUpdate 190--191 

your view class derived from 118 
CWnd class member functions 

DoDataExchange 183-186 
UpdateData 184, 186 

o 
Data 

delegating drawings to 123 
loading from disk See Serialization 
management of, in document 98 
maps for dialog controls 

described 180 
example 181-183 

Scribble 100 
sources, selecting, Enroll sample 347 
storing 

in documents 98 
to disk See Serialization 

types 115 
view's access to document 119 

Database applications 
AppWizard 346 
ClassWizard 346 
document 

as proxy for database 351 
role 350 
uses 351 

File menu, role of 351 
user interface guidelines 

discussed 371 
MS Access 371 

Database connections, Recordset 366 
Database options, adding, Enroll sample 347 
Database support options, AppWizard 60 
DDX (dialog data exchange), ClassWizard 69 
Deaf, Microsoft services for the 388 
Debug menu 

Breakpoints command 93 
discussed 93 
Go command 93 

Debug window 54 
Debugger 

breakpoints 
discussed 54 
running to 78 
setting 78 

Debug window 54 
displaying memory addresses 44 
features 54 

Debugger (continued) 
Just-In-Time 44 
Locals window 54 
Memory window 54 
multithreaded capabilities 54 
QuickWatch dialog 54 
Registers window 54 
tracing commands 54 
Watch window 54 
Win32s programs 42 

Debugging, Scribble 93 
Decimal to hexadecimal, changing in Watch window 45 
Declaration 

class CScribDoc 101 
class CScribView 120 
class CStroke 106 
forward, of class CStroke 102 

DECLARE_DYNCREATE macro 112 
DECLARE_SERIAL macro 114 
Default applications, modifying 64-66 
Default extensions, AppWizard 90 
Default installation directories 39 
Defauh lllenus, cfeated by App\Vizuld 136 
Delegating drawings to data objects 123 
Delete operator, C++, examples 160 
De1eteContents member function 

called from OnEditClearAll 159 
described 110, 160 
overriding, code for, in Scribble 110 
Scribble 11 0 
when called 110 

DeleteContents, overriding, Scribble 103 
DeleteObject member function, called in ReplacePen 161 
Deleting 

column bindings, tip 350 
embedded objects 286 
records 371,376 
Recordset records 371 
strokes in Scribble, OnEditClearAll member function 159 
toolbar buttons 144 

Description of new files, Scribble, step 7 242 
Design Guide See Windows Interface: An Application Design 

Guide 
Development 

application 47-55 
environment, questions and answers 39 
process 51-54 
test drive 59-60, 74-82 

Device coordinates 
converting, example 203, 206 
described 203 

Device-context object 
class CDC 123 
encapsulated by CDC object 123 



Device-context object (continued) 
OnDraw member function use 123 
restoring, in DrawStroke 124 
uses of 123 

Dialog boxes 
connecting to code 173 
controls 

arranging 173 
modifying properties 171 

creating 
discussed 171 
Myapp tutorial application, adding to 67 

data map for controls 
described 180 
example 181-183 

defining message handlers 173 
designing 170-171 
displaying 184-185 
Fl, pressing in 31 
Grid Settings 145 
IDs, assigning 171 
MFC AppWizard 60 
New Project 60 
Property Page 171 
Setting Tab Order 173 
using ClassWizard 173 

Dialog classes, creating, Myapp tutorial application 68 
Dialog Data Exchange (DDX), Class Wizard 69 
Dialog Data Exchange functions 183 
Dialog Data Validation functions 183 
Dialog editor 

controls, dragging and dropping 67 
discussed 142,170-171 
Myapp tutorial application 67 

Dialog template resource, customizing 352 
Dimming user-interface objects 163 
Directories 

CD-ROM (list) 5 
default installation 39 

Directory options, installation 8 
Directory, AppWizard project 89 
Dirty, marking document when contained item changes, 

Contain application 279 
Disabled 

Access Pack for Microsoft Windows 388 
hearing disabilities 388 
keyboard layouts for single-handed users 389 
motion 388 

Disabling user-interface objects 154, 163 
Dispatch interface 302 
Dispatch maps 312 
Dispatching messages, message map 154 
DLLs, running under Win32s 44 

Index 417 

Document 
frame windows and view objects 118 
member functions, calling from view 119 
member variables, access to from view 119 

Document classes 
See also CScribDoc class 
code for 102 
Scribble 100, 107 
serialization of 112 

Document objects 
cleanup 110 
creating 99-100 
deallocating system resources 108 
defined 98 
derived from class CDocument 99 
frame windows 98 
in framework 49,97 
initializing 108 
interaction with view 119 
introduced 96 
managing 108 
multiple views 119 
relation to other objects 97 
responsibilities of 98 
role of frameworks 98 
separation from data view 98 
updated by view 119 
user interaction with, through view 118 
view, interaction with, described 99 

Document role, database applications 350 
Documentation, online reference 37 
Documents 

See also Document objects 
as proxy for database 351 
marking dirty when contained item changes, Contain 

application 279 
notifying view of changes 190--191 
Recordsets, embedded in 360 
relationship to view, illustrated 49 
views, and 

illustrated 98 
interaction between 99 
roles described 98 

DoDataExchange member function, class CWnd 183-186 
DoFieldExchange, Enroll sample 365 
DoModal member function, class CDialog 

described 185 
example 186 

DoPreparePrinting member function, class CView, example 
220 

Double-click event, activating server 284 
DPtoLP member function, class CDC, example 217 
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Dragging and dropping 
controls in Dialog Editor 67 
discussed 142 

Drawing 
delegating to data objects 123 
embedded objects 285 
environment 

See also Device-context object 
restoring 124 

in view objects 119 
Scribble's document 122 
strokes 

discussed 130 
initiating 128 
terminating 129 
tracking mouse 130 

views 99 
with mouse 119, 124 

DrawStroke member function 
class CScribView 123 
class CStroke 123 
pen used in 124 

Unvers, installation directories 9 
Dual-boot computer, system requirements 4 
Dynamic creation of objects 112 

E 
Edit Code button, ClassWizard, described 158 
Edit control, changing to combo box, Enroll sample 357 
Edit menu 

Clear All command 136 
Copy command 

AppWizard generated support 289 
implementing 289 

Cut, Copy, Paste commands 144 
Insert New Object menu item, differences from Edit Paste 

291 
Paste command 

Editing 

AppWizard generated support 289 
differences from Edit Insert New Object 291 
implementing 290 

bitmaps, toolbar buttons 144 
class names, ClassWizard 271,309,348 
code from ClassWizard 152, 158 
color bitmaps, 8- or 24-bit-pixels 45 
controls, modifying properties, example 171 
dialog boxes 170--171 
filenames with AppWizard 271,309,348 
graphics 144 
menus 136,137 
message maps 153 

Editing (continued) 
records 375 
symbols 149 

Editors 
dialog 142 
graphics 144 
menu 136, 142 
resource 

discussed 142 
using Visual C++ as general purpose 45 

Embedded CDatabase object, document 367 
Embedded objects 

deleting 286 
described 113 
drawing 285 
serialization of using Serialize member function 113 
vs. pointer to object 113 

Enabling 
menu items, example 165 
user-interface objects 

buttons 154 
discussed 163 
iliel1iiS 

Ending strokes 129 
Enroll sample 

accelerators, adding 374 
added records, reflecting 380 
AppWizard 347 
binding controls 353 
CBN_SELENDOK message 368 
class and files created 348 
class CCourseSet 356 
class CEnrollDoc 350 
class CSectionForm 350 
class CSectionSet 

discussed 349 
overview 356 
relation to record view 356 

combo boxes 357 
binding to recordset 358 
filling from recordsets 361 

command handlers 
adding 374 
described 374 
OnRecordAdd 376 
OnRecordDelete 381 
OnRecordRefresh 382 

command updating, limitation 356 
controls 

binding to recordset 358 
binding to recordsets 353 
discussed 352 
unbinding 358 

creating the application 347 



Enroll sample (continued) 
data sources, selecting 347 
database options, adding 347 
described 338 
dialog template resource, customizing 352 
DoFieldExchange 365 
edit control, changing to combo box 357 
error handling 381 
exceptions 381 
File menu, role of 351 
filters 

parameter placeholder 366 
role of 364 

location 338 
m_pSet member 353 
m_sectionSet member 351 
making it the current project 349 
menu commands 373 
message handlers 374 
move behavior 380 
OnlnitialUpdate function 350 
OnRecordAdd handler, and OnMove 378 
OnRecordDelete 381 
OnRecordRefresh 382 
parameter data members 

binding 365 
discussed 364 
DoFieldExchange 365 

parameters 366 
records, basics of adding, editing, deleting 375 
recordsets 

AddNew member function 378 
opening 350 

requerying with filters 364 
results, Step 1 354 
second recordset, creating 359 
student registration database 337 
tables, selecting 347 
tutorial 337 
user interface design 372 

Environment, development questions and answers 39 
Error handling, Enroll sample 381 
Error messages, Help on 28 
Error strings, CDBException 381 
Exception handling 

structured 54 
supported in Visual C++ 43 

Exceptions 
catching in Scribble III 
Enroll sample 381 

Exclusions, built-in 
narrowing searches 28 
searches 28 

Executable files, installation directories 8 

Execute Target command 93 
Executing Scribble 93 
Extensions book set 37 
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Extent changes, updating client item 298-299 
Extraction operator, class CArchive 113 

F 
PI Help 

described 226 
on error messages 28 
on keywords 28 
Output Window 29 
pressing on dialog boxes 31 
pressing on Menu commands 31 
Source Window 29 

Files 
adding to your installation 13 
Help related 234 
Help, App Wizard-created, conditions of use 226 
Help, customizing location 17 
resource 143 

Filter strings 364 
Filtering Recordsets 363 
Fine tuning context-sensitive help 227 
FinishStroke member function, CStroke, Scribble example 

193 
Form-based applications, tutorial 345 
Forms introduced, tutorial 346 
Frame windows, documents and view objects 118 
Frame windows, as view creators 119 
Framework 

application objects 49 
benefits of using, described 50 
code in, illustrated 50 
command implementations III 
commands 49 
concepts, key 49 
creating view objects 119 
defined 48 
described 48, 87 
document 

and view, separation of 98 
object 49 
role of, in 97 

general process in using 49 
help, role in supporting 226 
implementing commands 108 
main tasks in 49 
partnership 

framework's role 50 
your role 50 

purpose 48 
reusability 48 
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Framework (continued) 
role of documents in 98 
terminology 48 
using, described 48 
view objects 49 
views in 119 

Full-server, adding AppWizard-generated code to existing 
applications 239 

Full-text Search 
Books Online 24 
narrowing searches 27 

Function handlers 151 
Function templates 152 

G 
Generating commands 151 
GetCapture member function, class CWnd, called in 

OnMouseMove 131 
GetDocument member function 

called by OnDraw 123 
class CScrib View 

in debug version 122 
inline definition of 122 
IsKindOf member function 122 
RUNTIME_CLASS macro 122 

class CView 119 
GetEmbeddedItem member function, class CScribDoc 246 
GetExtent member function, class COleClientItem, when called 

297 
GetFirstStrokePos member function, called by OnDraw 123 
GetNextStroke member function, called by OnDraw 123 
Getting extent, client items 297 
Graphical user interface (GUI), programming for See GUI 
Graphics 

editing See Bitmap editor 
palette 144 

Graphs, examining base class 77 
Grid settings, dialog box 145 
Grids, bitmap editor 145 
GUI (graphical user interface) 83 

H 
Handlers 

See also Message handlers 
discussed 154 
exception, in Scribble 111 
function 

creating with ClassWizard 125 
discussed 151 
in command target 154 
menu items 143 
toolbar buttons 143 

Handlers (continued) 
messages, in view objects 124 
names, synthesized by ClassWizard 158 
OnEditClearAll member function, Scribble 159 

Handling Windows messages 124 
Hard disk 

Books Online installed to 34 
system requirements 3 

Hard-of-hearing, Microsoft services for the 388 
Hearing disabilities, Access Pack for Microsoft Windows 388 
Hello world program, replaced by Scribble 83 
Help 

alternative topics, choosing between 30 
browsing topics 21 
button, toolbar 144 
categories 28 
choosing between alternative topics 30 
Contents window 

controls 37 
navigating within 21 
opening 21 
shortcut keys 37 

context-senSluve 
See also Context-sensitive Help 
customizing 35 
discussed 31 

customizing 
files location 17 
installation 34 
search order 36 

discussed 17 
Fl 

described 226 
on error messages 28 

files See Help files 
Full-text Search 27 
Help Search 24 
How-To-Topics 33 
installation, customizing 34 
Keyword Search 23-24 
menus, support for 227 
on error messages 28 
on keywords 28 
Quick Reference See Quick Reference Help 
Search keywords, using 27 
Search Plus 23 
searching 23 
SIDFT+Fl, described 226 
shortcut keys 

Contents Window 37 
described 37 

stand-alone 
contents 20 
files contents 20 



Help (continued) 
support 

See also Context-sensitive help 
division of labor 226,227 
framework's role 226 

topics 
browsing 21 
choosing between alternative 30 

viewer 
buttons 37 
using 37 

Viewer window 
browse buttons 22 
Search Help 22 
navigating within 22 

Visual C++, getting 32 
Help Compiler, installation directories 10 
Help File Options Dialog Box 10 
Help files 

App Wizard-created, conditions of use 226 
C/C++ book set 37 
installation directories 8 
Extensions book set 37 
MFC book set 37 
Notepad Help 20 
ODBC 2.0 SDK book set 37 
OLE 2.0 SDK book set 37 
Setup Help 20 
Spy++ Help 20 
starter set of RTF files 227 
Technical Support Help 20 
User's Guides book set 37 
U sing Hotspot Editor 20 
VC20BKSl.HLP 37 
VC20BKS2.HLP 37 
VC20BKS3.HLP 37 
VC20BKS4.HLP 37 
VC20BKS5.HLP 37 
VC20BKS6.HLP 37 
VC20BKS7.HLP 37 
Visual C++ 2.0 Knowledge Base 20 
Win32 SDK book set 37 
Windows Sockets 20 
Windows Sockets for NT 20 

Help mode See SHIFT+Fl 

Help Search 23-24 
Hexadecimal display, changing to in Watch window 45 
Hierarchical menus 142 
Hierarchy, command target 154 
Hit testing 280 
HitTestItems member function, class CContain View, defined 

280 
Hot spot editor 16 
How-To Topics, Help on 33 

ID, command 140 
ID_SEPARATOR See Toolbar 
IDR_MAINFRAME, menu ID 137 
Image editor See Bitmap editor 
Image window 144 
IMPLEMENLSERIAL macro 

and DECLARE_SERIAL macro 114 
class CStroke 114 
code for, in Scribble 114 
example 193 
in Scribble 114 
schema number in 114 

Implementing views 120 
In-place toolbars, order of buttons 

discussed 255 
provided by AppWizard 254 

Include files, installation directories 8 
Inheritance, in Class Library 48 
Inherited behavior, replacing 129 
InitDocument member function 

code for, in Scribble 109 
discussed 108, 163 
OnNewDocument, called in 109 
OnOpenDocument, called in 109 
pen, initialization of 109 
Scribble, code for 161 

Initial toolbar, AppWizard project option 60 
Initializing 

Scribble's document 109 
the document, described 108 
views 119 

Initiating stroke drawing, in Scribble 128 
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InitInstance description of AppWizard generated code 
Contain 273 
OLE container application 273 

InitInstance member function 
class CScribbleApp, adding OLE server support 244 
class CWinApp, example 213 

Input/output See Serialization 
Insert Object dialog box, use in CContainView 274 
Insertion point 142 
Installation 

adding libraries or files 13 
Books Online 

to hard disk 34 
to network location 34 

CD-ROM 
described 6 
or network server 12-13 

complete 6 
custom 6 
customizing Help 34 
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Installation (continued) 
default installation directories 39 
directories 

Books Online 11 
C/C++ Language Help 11 
directory options 8 
discussed 8 
drivers 9 
executable files 8 
Help Compiler 10 
Help files 8 
include files 8 
installation 8 
library files 8 
MFC files 8 
MFC Library Help 11 
MFC Samples 12 
MFC Tools 10 
Microsoft C/C++ Compiler and Libraries 9 
Microsoft Foundation classes 9 
Microsoft Visual C++ Development Environment files 

9 
OLE API Help i i 
OLE SDK Samples 12 
OLE SDK Tools 10 
Online Help files 10 
Profiler 10 
Sample Source Code 12 
sample source files 8 
Spy++ 10 
tools 10 
Win32 API Help 11 
Win32 Samples 12 
Win32 SDK Tools 10 

files, adding 13 
Help, customizing 34 
Installation Options Dialog Box 6 
libraries, adding 13 
minimum 6 
network installation 13 
options 

Change Directory Dialog Box 8 
custom 8-12 
Win32s 15 

procedures 6-9 
questions and answers 39-41 
Quick Guide to Installation 4 
setup programs 4 
system requirements 3-4 
Visual C++ 

Win32s applications 5 
Windows NT targets 5 

Win32s 14 
WORM (Write Once Read Many) drives 12 

Installation Options Dialog Box 6, 15 
Installing OLE container applications, Contain 238 
Installing Visual C++ 4-13 
Interaction between documents and views 99 
InvalidateRect member function, class CWnd, example 206 
Invalidating 

deselected objects, smart invalidation 294 
objects when moved by servers, smart invalidation 295 
selected objects, smart invalidation 294 
tracked objects, smart invalidation 295 
views, smart invalidation 292 

Invoking 
App Wizard 87 
commands in framework 143 

IsKindOf member function, called by GetDocument 122 
IsSelected member function, class CContainView, defined 273 
IsStoring member function, class CArchive 113 

J 
Jumping to code from ClassWizard 152, 158-159 
Just-in-Time debugger and debugging 44 

K 
Keys, shortcut 37 
Keyword Search 

described 24 
Help 23 

Keywords 

L 

Help on 28 
Search 27 

Language elements, Help with Keyword Search 24 
Lengthening toolbar bitmaps 146 
Libraries 

adding to installation 13 
building Win32s executables under Windows NT 42 

Library files, installation directories 8 
LineTo member function, class CDC 123 
Link formats, putting on the Clipboard, Server application 258 
Loading data from disk See Serialization 
Locals window 54 
Locating handlers, guidelines 157 
Logical coordinates 

converting, example 203,206 
described 203 



M 
m_pSelection member, class CCntrItem, Contain 273 
m_pSet member, Enroll sample 353 
m_rect data member, defined, class CCntrItem 278 
m_sectionSet member, Enroll sample 351 
m_strFilter member, Recordset 363 
m_strokeList 

cleanup of See DeleteContents 
variable, Scribble 100 

Macintosh 
Microsoft Foundation Class Library supported on 42 
porting Windows applications to 42 

Macros 
DECLARE_DYNCREATE 112 
IMPLEMENT_SERIAL 114 
ON_ WM_LBUTTONDOWN 127 
RUNTIME_CLASS 122 

.MAK (Makefile) project files 51,84 
Makefile (.MAK) project files 51,84 
Mapping 

buttons to commands 149 
commands 

to code 149 
to handers 151 

dialog controls to member variables 
described 180 
example 181, 182, 183 

discussed See Binding, command 
messages to code 125 
modes 

metric 216 
MM_LOENGLISH, in Scribble 133 
MM_TEXT, in Scribble step 1 133 
printing 216 

MDI applications 
See also Multiple document interface 
and view objects 118 
default menus 136 
discussed 
menus 137 

Member function template See Member functions, definition 
Member functions 

AddTail, class CObList 110 
CreatePen, class CPen 124 
definition 158 
DeleteContents, class CDocument 110 
DrawStroke, class CStroke 123 
GetCapture, class CWnd 131 
GetDocument, class CView 119 
IsKindOf, class CObject 122 
IsStoring, class CArchive 113 
LineTo, class CDC 123 
message handlers 151 
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Member functions (continued) 
MoveTo, class CDC 123 
OnDraw, class CView 119 
OnInitiaiUpdate, class CView 119 
OnLButtonDown, class CWnd 127-128 
OnLButtonUp, class CWnd 129 
OnMouseMove, class CWnd 130 
OnNewDocument, class CDocument 108 
OnOpenDocument, class CDocument 108 
OnUpdate, class CView 119 
ReleaseCapture, class CWnd 130 
RemoveHead, class CObList 110 
SelectObject, class CDC 123 
Serialize 

class CDocument 112 
class CObject 112 

SetCapture, class CWnd 129 
SetModifiedFlag, class CDocument 110 
UpdateAliViews, class CDocument 119 

Member Functions list box, ClassWizard, described 158 
Member variables 

adding to Scribble 162 
adding, Myapp tutorial application 68 
naming conventions 104 

Memory 
addresses, displaying in integrated debugger 44 
system requirements 3 
window 54 

Menu commands 
Enroll sample 373 
Fl, pressing 31 

Menu editor 
discussed 136-137, 140-142 
saving work 140 

Menu items 
adding 

Class Wizard 70 
Myapp tutorial application 70 

checking 163 
disabling 163 
enabling 163 
Properties Window 138 

Menus 
adding 137, 140 
automatic saving of edits 140 
caption 138, 141 
checked state 167 
copying 231 
default 136 
dragging 141 
Edit Cut, Copy, Paste 144 
editing 136, 137 
hierarchical 142 
MDI application 136 
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Menus (continued) 
merging 273 
message-handler code, ClassWizard 71 
new, adding 137 
Pen (Scribble) 136, 140 
specifying accelerator keys 139 
window 136 

Message handlers 
addiug, Class Wizard 71 
classes 156 
dialog boxes, example 173, 177-179, 183-184 
Enroll sample 374 
for menu commands, example 185 
in Scribble, mouse tracking 125 
location, guidelines 157 
update, making update handlers fast 165 

Message maps 
command targets 154 
copying help entries 233 
defined 154 
described 154 
dispatching messages 154 
editing 153 
example 180 
OnUpdateEditClearAll member function, example 165 
OnUpdatePenThickOrThin member function 167 
update handler entry 165 
view objects 124 
writing manually 155 

Message Maps Property Page, ClassWizard 103 
Message-driven programs 151 
Message-handler functions 

adding to code 128 
discussed See Message handlers 

Message-handler member functions 
See also Message handlers 
described 151 

Messages 
command 144 
connecting to code 125 
discussed 151 
list box, Class Wizard 157 
responding to 151 
sending 151 
sent to windows, currently active view 124 
Windows, handling 124 
WM_LBUTTONDOWN 124 
WM_LBUTTONUP 124 
WM_MOUSEMOVE 124 

Metric mapping modes See Mapping modes, metric 
MFC 

book set 37 
files installation directories 8 

MFC AppWizard dialog box 60 

MFC Library Help installation directories 11 
MFC Samples installation directories 12 
MFC Tools installation directories 10 
MFCNOTES.HLP file 227 
Microsoft CIC++ Compiler and Libraries installation 

directories 9 
Microsoft Foundation Class Library 

16-bit vs. 32-bit versions 46 
creating code using AppWizard without support of 46 
defined 48 
development process 51 
installation directories 9 
Macintosh, supported on 42 
questions and answers 39,45-46, 243 

Microsoft product services 
deaf 388 
hard-of-hearing 388 
telephone, text 388 
TT/TDD 388 

Microsoft Program Maintenance Utility (NMAKE) 51 
Microsoft Subsidiary offices 398 
Microsoft Support Services 393-405 
Microsott Visual C++ Development hnvlronment fIles 

installation directories 9 
Minimum installation 6 
MIPS target 43 
Mixed-language programming in Visual C++ 44 
MKTYPLIB, creating OLE type library with 313 
MM_LOENGLISH mapping mode 

described 216-217 
in Scribble 133 

MM_TEXT mapping mode 
described 216-217 
in Scribble 133 

Monitor, system requirements 3 
Mouse 

capturing 128 
drawing 

discussed 1l9, 151 
in Scribble 124 
why handled by view 124 

related messages, in Scribble 124 
releasing 129 
tracking 130 

Mouse-driven drawing See Drawing 
MoveTo member function, class CDC 123 
\MSVC20\BIN CD-ROM directory 5 
\MSVC20\DEBUG CD-ROM directory 5 
\MSVC20\HELP CD-ROM directory 5 
\MSVC20\INCLUDE CD-ROM directory 5 
\MSVC20\LIB CD-ROM directory 5 
\MSVC20\MFC CD-ROM directory 5 
\MSVC20\REDIST CD--ROM directory 5 
\MSVC20\SAMPLES CD-ROM directory 5 



Multiple document interface (MOl) See MOl 
Multiple recordsets, Record views 355 
Multithreading, debugging capabilities 54 
Myapp tutorial application 

N 

adding user-interface objects 67-74 
applications, building and running 74 
base class graphs, examining 77 
browsing 75-77 
building and running 63,74 
ClassWizard, dialog data exchange (DDX) 69 
code, tracing 81 
debugging 78-82 
default application for AppWizard 60 
dialog boxes 67 
dialog classes, creating 68 
dialog editor 67 
member variables, adding 68 
menu items, adding 70 
QuickWatch dialog box, examining variables 79 
tracing through code 81 
tutorial 60-74 
variables, examining 79 

Naming 
conventions 

classes 104 
classes and member variables 101 
member variables 104 

document types, AppWizard 90 
Narrowing searches 

described 28 
Search Plus 25 

Negotiating size of objects, Contain application 296 
Network 

installation from CD-ROM drive 4 
running Visual C++ over 40 

Network location, Books Online, installing to 34 
Network serverinstallation 12-13 
New command, framework, implementation of 108 
New menus, adding 137 
new operator 

invoked in NewStroke 110 
return value 111 

New Project dialog box 60 
Ne~Stroke member function 110 
NMAKE (Microsoft Program Maintenance Utility) 51 
Notepad Help 20 
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o 
Object IDs list box 157 
Objects 

application, table of 97 
discussed See Application 
document, introduced 96 
dynamic creation of 112 
embedded 113 
user-interface 

connecting to code 53 
creating 52 
discussed 47, 154 
editing 52 
Myapp tutorial application, adding to 67-74 

view, introduced 96 
ODBC 

data types 342 
database drivers 

installation 340 
obtaining 32-bit drivers 339 

filter strings 364 
registering Student Registration database 339 
SQL CREATE TABLE 342 

ODBC 2.0 SDK book set 37 
ODBC Administrator 

adding data sources 340 
found in Control Panel 340 

ODBC Drivers Dialog Box, installing Visual C++ 9 
OLE 

Container and Server option, AppWizard 60 
Container option, AppWizard 60 
Containers, creating with AppWizard 269 
custom controls, creating 32-bit 43 
Full Server option, AppWizard 60 
items 

editing in-place activated items, from Contain 272 
inserting, Contain sample 266 

Mini-Server option, AppWizard 60 
options, AppWizard 60 
SDK Samples, installation directories 12 
SDK Tools, installation directories 10 
Type library, creating 313 
verbs, editing 272 

OLE 2.0 SDK book set 37 
OLE API Help installation directories 11 
OLE Automation 

advantages 301 
creating automation servers with AppWizard 307 
dispatch interface 302 
dispatch interface name 309-310 

changing 309 
examples of use 301 
method 302 



426 Index 

OLE Automation (continued) 
property 302 
reasons for using 301 
tutorial 301 

OLE Control projects 60 
ON_UPDATE_COMMAND_UI macro, example 165 
ON_ WM_LBUTTONDOWN macro 127 
OnChange member function, class CCntrItem 

defined 276 
when called 297 

OnChangeItemPosition member function, class CCntrItem 
defined 277, 279 
supporting hints 295 
when called 297 

OnCreateClient member function, class CFrameWnd 
described 208 
example 210, 212 

OnDefaultPenWidths member function, class CPenWidthsDlg, 
Scribble example 178, 183 

OnDraw member function 
class CClikView 315 
class CContainView 

uefiueu 273 
drawing embedded items 285 

class CScribItem, implemented 259 
class CScribView, defined 122 
class CView 119, 122, 196 
must override 119 

OnEditChangetext member function, classCClikDoc, defined 
317 

OnEditClearAll member function 
code for Scribble 159 
described 159 
Scribble 159 

OnEditCopy member function, class CContainView, defined 
289 

OnEditDelete member function, class CContainView, drawing 
embedded items 287 

OnEditPaste member function, class CContainView, defined 
290 

OnGetEmbeddedItem member function, class CScribDoc, 
adding embedded item support 246 

OnGetExtent member function, class CScribItem 260 
OnGetltemPosition member function, class CCntrItem, defined 

277,279 
OnlnitialUpdate function, Enroll sample 350 
OnlnitialUpdate member function 

class CScrib View, calling SetScrollInfo 262 
class CView 

described 119 
example 201-202,217 

overriding 119 

OnlnsertObject member function, class CContain View 
defined 274 
updating rectangle when extent changes 299 

OnLButtonDblClick member function, class CContainView 
284 

OnLButtonDown member function 
class CClikView, defined 315 
class CContain View 

defined 282 
selecting embedded objects 282 
setting tracker rectangle around selected object 282 
supporting hints 295 

class CScribView, creating 127 
class CWnd, example 203 
creating 128 
default definition 127 
defined 129 
described 128 
mouse, capturing 128 
replacing inherited behavior 129 

OnLButtonUp member function 
class CWnd, example 204 
_____ .. ~_ ~ 1,...n 
L-lva.Llllb .1"'7 

defined, in Scribble 130 
described 129 
mouse, releasing 129 

Online documentation 
Books Online 17 
Help 17 
reference 37 

Online Help files, installation directories 10 
OnMouseMove member function 

class CWnd, example 204 
creating 130 
defined, in Scribble 131 
described 130 
mouse, tracking 130 

OnMove member function, examples of use 378 
OnNewDocument member function 

and AppWizard 108 
code for overriding, in Scribble 109 
overriding 108 
when called 108 

OnOpenDocument member function 
code for overriding, in Scribble 109 
overriding 108 
when called 108 

OnOpenDocument, overriding, Scribble 103 
OnPenThickOrThin member function 160 
OnPen Widths member function, class CScribDoc, Scribble 

example 185 



OnPrepareDC member function 
class CScribView, overriding to implement logical sizes 

261 
class CView 

CScrollView version 202 
example 204-206 

OnPreparePrinting member function, class CView, example 
219,223 

OnPrint member function, class CView, example 220-221 
OnRecordRefresh, Enroll sample 382 
OnSetCursor member function, class CContain View, defined 

284 
OnSetFocus member function, class CContainView, defined 

275 
OnSize member function, class CContainView, defined 276 
OnUpdate member function 

class CContainView, defined 293 
class CView 119 
described 190-191 
example 195,205 
overriding 119 

OnUpdateEditClearAll member function 
CCmdUI argument to 165 
code for 165 
described 165 
enabling menu item 165 
message map 165 
use of CCmdUI structure 165 

OnUpdateEditDelete member function, class CContain View, 
drawing embedded items 287 

OnUpdatePenThickOrThin member function 
adding to Scribble 166 
code for 166 
described 166 
message map 167 

Open command 
framework 

implementation in 108 
implementation of 111 

implementation, in Scribble 113 
Operators, CArchive extraction 113 
Options 

AppWizard 
adding later 226 
advanced 90 
application creation 52 
default 90 

command-line, viewing 45 
context-sensitive help 228 
directories 

Books Online 11 
C/C++ Language Help 11 

. drivers 9 
executable files 8 
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Options (continued) 
directories (continued) 

Help Compiler 10 
Help files 8 
include files 8 
installation 8 
library files 8 
MFC files 8 
MFC Library Help 11 
MFC Samples 12 
MFCTools 10 
Microsoft C/C++ Compiler and Libraries 9 
Microsoft Foundation classes 9 
Microsoft Visual C++ Development Environment files 

9 
OLE API Help 11 
OLE SDK Samples 12 
OLE SDK Tools 10 
Online Help files 10 
Profiler 10 
sample source files 8, 12 
Spy++ 10 
tools 10 
Win32 API Help 11 
Win32 Samples 12 
Win32 SDK Tools 10 

installation 
directory options 8 
Win32s 15 

Installation Options Dialog Box 6 
setting in tutorial program 86 

OS/2 applications, writing with Visual C++ 43 
Output Window, Fl Help 29 
Overriding 

p 

DeleteContents member function 110 
OnInitialUpdate member function 119 
OnNewDocument member function 109 
OnOpenDocument member function 109 
OnUpdate member function 119 
Serialize member function, in Scribble document 112 

Page headers and footers, example 222 
Panes, splitter window 206, 208 
Parameter data member, Enroll sample 364 
Parameterizing, Recordset 363 
Parameters, multiple, Enroll sample 366 
Path, AppWizard, setting 89 
Pen 

drawing in Scribble 144 
initialization, in Scribble 109 
menus 136 
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Pen (continued) 
objects 

construction of, two stage 124 
described See CPen class 
initializing pens 124 

Scribble,OnPenThickOrThin 160 
thickness 144 

Pen Widths 
command, Scribble example 169 
dialog box, Scribble example 170 
implementing 185 

PEN.RTF file 235 
Persistent storage See Serialization 
Pixel grid 145 
Pointer to object, vs. embedded objects 113 
Portability, serialization 115 
Porting 

16-bit applications to Win32 41 
character-mode applications to Windows NT 41 
Win32 SDK Projects 43 
Windows applications on Macintosh 42 

Positioning the pen, MoveTo member function 124 
Posix applications, writing with Visual C++ 43 
Previewing bitmaps 144 
Primary key, caution deleting 360 
Print preview, example 223 
Printing 

described 215 
example 216 
headers and footers 222 
Scribble step 1, MM_TEXT mapping mode 133 

Printing and Print Preview, AppWizard project option 60 
Procedures 

adding 
member variables 162 
message-handler functions 128 
update handler for Clear All menu item 164 
update handler for Thick Line menu item 166 
update handlers 230 

binding 
Clear All command 157 
Scribble's Thick Line command 160 
toolbar button to Thick Line command 162 

building, Scribble 132 
connecting messages to Scribble's code 125 
copying 

accelerators 232 
help-related code to new applications 233 
help-related files to new applications 234 
menus 231 
resources 231 

creating Myhelp application 231 

Procedures (continued) 
enabling 

help-mode toolbar buttons 233 
toolbar buttons 233 

selecting 
context-sensitive help in AppWizard 228 
debug or release options 86 

trying context-sensitive help 229 
using ClassWizard 125, 153 

Process, creating new applications 87 
Processor, system requirements 3 
Product support 395-398 
Profiler, installation directories 10 
Programming, mixed-language in Visual C++ 44 
Programs 

samples 
Microsoft Foundation classes, Hiersvr 266 
OLE SDK, locations of 265 
OLE SDK, Program Manager group reference 265 

tutorial, building, basic information 85 
Project files, makefile 84 
Projects 

configuration files 5 i 
converting existing 51 
defined 51 
files, Visual C++ for Windows on Macintosh 45 
menu 93 
options, AppWizard 60 
types, App Wizard default 60 

Prompt 
command 

default 142 
editing 139 

strings 225 
Properties 

caption 141 
ID, selecting 139 

Properties Window, Menu items 138 
Property page dialog 171 
Pushbutton controls, modifying properties, example 172 
Pushbuttons, CfRL+Double-click 354 

Q 
Questions and answers 

cross-platforms 39-42 
development environment 39 
general information 43 
installation 39-41 
Microsoft Foundation Class Library 39, 45-46, 243 
overview 39-46 

Quick Reference Help 
contents 19 
opening 32 
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" Quick Reference Help (continued) 
overview 17 
subset of Books Online 18 
vs. Books Online 17 

QuickWatch dialog box 
described 54 
Myapp tutorial application, examining variables 79 
variables, examining 79 

Quote character, filter strings 364 

R 
Receiving hints, smart invalidation 292 
Record views 

and CForm View 352 
controls, binding to recordset 353 
dialog template resources, customizing 352 
introduced, tutorial 346 
on multiple recordsets 355 

Records, addiing, editing, deleting 371,375-376 
Recordsets 

adding records 371 
and documents 360 
CDatabase objects 

relation to 366 
sharing 367 

combo boxes, filling from 361 
database connection 366 
deleting records 371 
filrerstrings,caution 364 
fIltering example 363 
introduced, tutorial 346 
m_strFilrer data member 363 
opening, Enroll sample 350 
parameterizing 363 
requerying 356,368 
sorting 367 
using a second 355 

Redrawing views 
See also Drawing the view 
discussed 
optimizing, in OnUpdate override 119 

Refresh member function, class CClikDoc, defmed 315 
Registers window 54 
ReleaseCapture member function, class CWnd, called in 

OnLButtonUp 130 
Releasing the mouse 129 
RemoveHead member function, class CObList 110 
ReplacePen member function 161 
Requerying 

no records returned 369 
Recordsets 356 

Resizing Client Items 276 
Resource browser window, ClassWizard 70 
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Resource editor, using Visual C++ as general purpose 45 
Resource files 

discussed 143 
Scribble example 136 
skeleton 136 

RESOURCE.H file, #define statements 149 
Resources 

browsing 144 
copying 231-232 
type, Menu 136 

Restoring the device context 124 
Reuse of framework classes 48 
Routing commands See Command routing 
.RTF files, starter set 227 
Running under Win32s, applications and DLLs 44 
RUNTIME_CLASS macro 122 

s 
Sample source code, installation directories 8, 12 
Sample Source Options Dialog Box 12 
Save As command 

framework, implementation of 111 
implementation, in Scribble 113 

Save command 
framework, implementation of 111 
implementation, in Scribble 113 

Schema number, described 114 
Scribble 

adding member variables 162 
binding commands 156 
building, basic information 85 
class CScrib View 

declaration 120 
member functions of 122 
member variables of 121 

class CScribView, OnDraw, defined 122 
class CStroke 105, 123 
Clear All command 156 
Clear All menu irem, Updating 164 
commands 

Clear All 156 
discussed 140 
Thick Line 156 

compiling, srep 1 132 
copying step 6 to new directory 241 
creating drawing from inside Contain 271 
DeleteConrents member function 160 
discussed 47 
document class (CScribDoc) 100 
drawing strokes 123 
exception handling 111 
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Scribble (continued) 
features 

step 1 132 
step 7 237 

incremental versions 114 
lnitDocument member function 109 
installing as an OLE server 238 
installing OLE container applications 238 
m_strokeList variable 100 
message-driven program 151 
NewStroke member function 110 
OnEditClearAll member function 159 
OnLButtonDown member function 129 
OnPenThickOrThin member function 

code for 160 
described 160 

options, setting 86 
overriding Serialize member function of document 112 
Pen Widths command 142 
previewing program 96 
printing, mapping mode problem 133 
promptstrings,command 225 
registering with Windows 243 
serialization, of strokes 113 
speed drawing, sampling points 133 
status bar, prompt strings 225 
step 1, testing 13 3 
step 7 

adding AFXOLE.H to precompiled header 243 
adding application-specific server support 256 
adding embedded item support 246 
adding files to project list 242 
adding m_server data member to CScribbleApp 244 
adding OLE menu resources 252 
adding OLE standard resources 251 
adding string resources 245 
changes in position or size of embedded items 247 
changing initial size of the document 257 
converting document base class from CDocument to 

COleServerDoc 245 
copying accelerator resources 255 
copying step 6 resources 253 
copying toolbar resources 254 
defining class ID 250 
description of new files 242 
difference from copying from samples 238 
getting pointers to embedded items 246 
implementing logical sizes 261 
implementing server items 259 
in-place toolbars, use of 253 
initial size of the document, changing 257 
InitInstance, explained 249 
interaction between scrollbars and embedded items 

247 

Scribble (continued) 
step 7 (continued) 

m_sizeDoc, initialization 258 
notification when items change size or location 256 
notifying OLE when item changes 263 
overview of procedure 237 
putting link fonnats on the Clipboard 258 
registering applications 250 
SCRIBBLE.REG, described 243 
SCRIBITM, described 242 
separator bars, use of 252 
setting AppWizard options 239 
updating scroll bars when window sized 262 

strokes 
drawing 124 
illustrated 105 
list 100 
serializing 113 

Thick Line command 
binding 160 
described 141, 156 

toolbars 143-144 
tutorial program 

described 83 
introducing 83 

versions of, described 85 
view class, CScribView 120 
Windows messages 

handling 124 
mouse-related 124 

Scrolling, view 
described 197-198,202-203 
example 199,202-203,206 

SOl applications, and view objects 118 
Search Help, Viewer Window 22 
Search keywords, using 27 
Search Plus 

Boolean expressions 25 
discussed 24 
using 25 
Viewer Window 23 

Searches 
button, Help, categories 28 
discussed 28 
full-text 24 
narrowing in Books Online 27-28 
order, customizing Help 36 

Searching Help 23 
Selecting 

bitmap files 147 
pen into the device context, SelectObject member function 

124 
SelectObject member function, class CDC 123 
Sending commands to objects See Command routing 



Sending hints, Smart invalidation 293 
Separator bars, used in server applications 252 
Serialization 

CArchive object, introduced 113 
class CCntrItem 280 
DECLARE_DYNCREATE macro 112 
DECLARE_SERIAL and IMPLEMENT_SERIAL macros 

114 
defined 111 
described 111 
dialog boxes, Open and Save As III 
documents 

implementation 112 
two stages 112 

embedded objects 113 
fixed-sze data types 115 
in Scribble, illustrated III 
incremental versions 114 
loading from disk 113 
of CDWordArray object 114 
portability 115 
reading, order of 114 
schema number 114 
Scribble, implementation 112 
Serialize member function, class CStroke 114 
storing to disk 113 
strokes (Scribble) 113 
through pointers 

discussed 113 
example 113 
extraction operator 113 

Serialize member function 
AppWizard 112 
class CStroke 114 
described 113 
for embedded objects 113 
of document class 112 
Scribble, code for 112 
stroke list 112 

Serializing documents 112 
Server applications 

adding 
OLE standard resources 251 
OLE menu resrouces 252 

defining class ID 250 
described 237 
in-place toolbar uses 253 
InitInstance 249 
menu resources, use of separator bars 252 
notifying OLE when item changes 263 
putting link formats on the Clipboard 258 
registering with Windows 

automatically by framework 243 
run REGEDIT manually 243 

Server applications (continued) 
registering with Windows (continued) 

run REGEDIT silently 243 
three methods 243 

required capabilities 237 
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updating scroll bars when window sized 262 
Server Items 

implementing 259 
OnDraw 259 

SetCapture member function, class CWnd, called in 
OnLButtonDown 129 

SetCheck member function 166 
SetContainerInfo member function, class CDocTemplate, 

calling from Contain 273 
SetCursor member function, class CRectTracker 284 
SetModifiedFlag member function, class CDocument 

called in NewStroke 110 
described 11 0 

SetScrollInfo member function, class CScribView, overriding 
to implement logical sizes 262 

SetScrollSizes member function, class CScrollView 
described 198 
examples 202,217 

SetSelection member function, class CContain View 
defined 281 
supporting hints 294 

SetServerInfo member function, class CDocTemplate 
explained 249 
how to call 249 
parameters explained 250 

Setting 
AppWizard path 89 
breakpoints 93 
options in tutorial program 86 

Setup Help 20 
Setup programs 

discussed 4 
Visual C++ 4 
Win32s 4,14 

SHIFf+FI help 
described 226 
help mode 226 

Shipping AppWizard-created help files 226 
Shortcut keys 

Contents Window 37 
Help 37 

Single document interface (SDI) See SDI 
Size of contained object, Contain application 279 
Size of object, Client items 297 
Skeleton application 87 
Smart invalidation 

defming update hint 292 
described 292 
deselected objects 294 
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Smart invalidation (continued) 
objects when moved by server 295 
receiving hints 292 
required capabilities 292 
selected objects 294 
sending hints 293 
tracked objects 295 
views 292 

Sorting recordsets 367 
Source code management 53 
Source comments generation, AppWizard project options 60 
Source Window, Fl Help 29 
Split bar, defined 207 
Split box, defined 207 
Splitter windows 

adding 
with AppWizard 209,213 
with ClassWizard 209 

described 206,208 
example 211-213 
views 119 

Spy++ Help 20 
Spy: : installation directories 10 
Standard applications, developing for Windows SDK 47 
Standard command routing 155 
Starter application 

AppWizard 60-63 
building 92 
compiling 88, 92 
described 87-88, 92-93 
features 93 
procedures 

compiling 92 
running 92 

running 92 
Starter files 

application, AppWizard 60 
compiling 92 
help RTF files 227 

Starting AppWizard 87 
Static Library 32-bit projects 60 
Status bar, prompt strings, command 225 
STDREGtool 

data types 342 
described 341 
initializing data 341 

STDREG.MDB file 
location 338 
student registration database 337, 340 

Step 0 subdirectory See Starter application 
Step Out command 

Myapp tutorial application 81 
tracing through code 81 

Step subdirectories 
See also Tutorials 
for tutorial steps, described 84 

Steps, tutorial 
See also Tutorials 
step 0 88 
step 1 117 
step 2 96, 135, 152 
subdirectories for 84, 267 
table of 84 
using the right subdirectory 85 

Storage of data in document 98 
Storing data on disk See Serialization 
String segment 0, strings in 232 
Strokes 

drawing 
DrawStroke member function 124 
initiating 128 
itself in view 123 
terminating 129 
tracking mouse 130 

in Scribble program 
defined 105 

list 

illustrated 105 
introduced 100 
serializing, described 113 

already exists 113 
discussed See m_strokeList 
embedded objects 113 
iterating 123 
Scribble, introduced 100 
Serialize member function of 112 

Structured exception handling 54 
Student Registration database 

location 338 
registering with ODBC 340 
setup 339 
STDREG.MDB file 337 
tables 337 
tutorial 337 

Subdirectories 
See also tutorial 
discussed 89 
for tutorial steps 84, 267 
tutorial 

table of 84 
using right one 85 

Symbol editor 149 
Symbols 149 
System requirements 

CD-ROM drive 3 
discussed 3-4 
dual-boot computer 4 
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hard disk 3 

T 

memory 3 
processor 3 
separate computer for Win32s 4 
Win32s 4 
Win32s Dynamic Link Libraries (DLLs) 4 

Tab order, setting 173 
Tables, selecting, Enroll sample 347 
Technical notes, Note 28, help 227 
Technical Support Help 20 
Telephone service, text 388 
Template classes, Scribble's use of 102 
Templates included in Visual C++ 43 
Terminating stroke drawing, in Scribble 129 
Testcornrnand 173 
Test drive of Visual C++ 59-82 
Testing, Scribble, Step 1 133 
Text controls, modifying properties, example 172 
Text telephone service 388 
Thick Line cornrnand 

binding 
described 160 
to toolbar button 162 

described 151 
location 156 
menu item 143 
Scribble 156 
toolbar button 143 
update handler for 166 

Thick Line toolbar button 151 
Tile, bitmap button 146 
Tips, deleting colnrnn bindings 350 
Toolbars 

adding buttons 143 
bitmaps 143 
buttons 

adding 143 
array 149 
binding to cornrnands 162 
buttons array 233 
checked state 167 
checking 163 
Clipboard cornrnands 144 
cornrnand ID of 143 
connecting to code 149 
creating 382 
Cut, Copy, Paste 144 
deleting 144 
disabling 163 
editing 144 

Toolbars (continued) 
buttons (continued) 

enabling 163, 233 
help 144 
Open command 144 
positions, buttons array 150 
Print 144 
Save command 144 
separators 150 
space between 150 

example 143 
generating commands 151 
initial, AppWizard project options 60 
Scribble 143, 144 
Thick Line button 143, 151 

Tools Options Dialog Box 10 
Tools, installation directories 10 
Tracing 

commands 54 
through code 81 
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Tracking mouse to draw, in Scribble 125, 130 
Troubleshooting guide 393-394 
TRY macro 111 
TTrroD service 388 
Tutorials 

Autoclik 301,305 
Contrun 267-269,272,289 
Enroll sample 337 
form-based applications 345 
Myapp, building and running 63 
Scribble 

build information 85 
discussed 47 
program, described 83 
program, introducing 83 
step 7 237 

student registration 337 
subdirectories 85 
test drive 59-82 

Type Library, creating 313 

u 
Uninstalling 

Visual C++ 40 
Win32s 40 

Update hint, defining, smart invalidation 292 
UpdateAlIViews member function 

called from OnEditClearAlI 159 
class CDocument 119 
described 190-191 
example 194 
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UpdateData member function, class CWnd 
described 184, 186 
example 184 

UpdateFromServerExtent member function, class CCntrItem, 
getting extent of client item 297 

Updating 
current record 375 
multiple views 119 
Scribble's Clear All menu item 164 
user interface 356 
user-interface objects 

checking items 167 
command-based method 163 
discussed 154, 163 
example, OnUpdateEditClearAll member function 

165 
making handlers fast 165 
OnUpdatePenThickOrThin member function 166 

views 99, 119 
User interface 

design, Enroll sample 372 
guidelines, database applications 371 
objects 

accelerator keys 154 
buttons 154 
command generator 154 
connecting to code 53 
creating 52 
defined 47 
disabling 154 
distinct from C++ object 154 
editing 52 
enabling 154 
menus 154 
Myapp adding to 67-74 
updating 154, 163 

User's Guides book set 37 
Using Hotspot Editor 20 

v 
Variables 

examining, QuickWatch dialog box 79 
member See Member variables 

VBX custom controls, using in Visual C++ applications 45 
VC++ makefile options, AppWizard 60 
.VCP (project configuration file) 51 
View menu, toggling status bar and toolbar 136 
View objects 

access to document data 119 
calling document members from 119 
created by frame window 119 
creating 119-120 
defined 118 

View objects (continued) 
described 118 
drawing 119 
framework, in 49 
functionality 

described 119 
displaying documents 119 
editing, management of 119 
input, management of 119 
messages, handling of 119 
selection, management of 119 

handling mouse messages 124 
in framework 119 
in relation to documents 118 
initializing 119 
interaction with documents 119 
introduced 96 
message handlers 124 
message map, in 124 
multiple 

per document 119 
updating 119 

notifying document of change 119 
Scribble 

delegates stroke drawing 123 
tasks, redrawing a stroke 120 
tasks, rendering strokes as drawn 120 

separation from document 98 
splitter windows 119 
updating of 99 
user interaction with documents 118 
usually one per document 119 
when views change 119 
window client areas 118 

Viewer window 
browse buttons 22 
buttons 37 
Help, navigating within 22 
Search Plus 23 

Viewport origin, used for scrolling 202 
Views 

See also View objects 
and documents, illustrated 118 
as child window 118 
documents 

illustrated 98 
interaction between 99 

multiple, updating all 119 
printing with 215 
relationship to documents, illustrated 49 
scrolling 

described 197-198,202-203 
examples 199,202-203,206 
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updating 

described 190-191 
examples 191-192, 194-195 

Visual C++ 
16-bit applications 

debugging 42 
writing 42 

application defined 47 
applications using VBX custom controls 45 
exception handling supported in 43 
general-purpose resource editor, using as 45 
Help 32 
installation 

procedures 6, 9 
system requirements 3-4 
Win32s applications 5 
Windows NT targets 5 

installing 
CD-ROM directories 5 
discussed 3-13 

MIPS, for 43 
mixed-language programming 44 
need Win32 SDK 43 
Quick Guide to Installation 4 
Remote Debugging Tools, Win32s setup program 4 
resource editor, using as general purpose 45 
running 

from CD-ROM 40 
over network 40 

Setup programs 
CD-ROM drive 4 
network installation 4 
Visual C++ 4 
Win32s 4 

templates included 43 
uninstalling 40 

Visual C++ 2.0 Knowledge Base 20 
Visual C++ for Macintosh 83, 239, 269, 307 
Visual interface elements 47 

w 
Watch window 54 
Win32 

Console projects 60 
Dynamic Link Library projects 60 
executable projects 60 
porting 16-bit applications to 41 
Samples installation directories 12 

Win32 API Help, installation directories 11 

Win32 SDK 
needed with Visual C++ 43 
projects, porting to Visual C++ 43 
Tools installation directories 10 

Win32 SDK book set 37 
Win32s 
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applications and DLLs running under 44 
Dynamic Link Libraries (DLLs), system requirements 4 
installation 

described 14 
from CD-ROM drive 14 

installation options 15 
OLE DLLs, Win32s setup program 4 
programs 

building with libraries under Windows NT 42 
debugging 42 

Setup 14 
setup program 

Visual C++ Remote Debugging Tools 4 
Win32s System DLLs 4 
Win32s Tools 4 
Win32s0LE DLLs 4 

System DLLs, Win32s setup program 4 
system requirements 4 
Tools, Win32s setup program 4 
uninstalling 40 

\WIN32S\BIN CD-ROM directory 5 
\WIN32S\DATA CD-ROM directory 5 
\WIN32S\DEBUG CD-ROM directory 5 
\WIN32S\RETAIL CD-ROM directory 5 
\WIN32S\UT CD-ROM directory 5 
Window 

client area of, and view object 118 
image, bitmap editor 144 
menu, MDI applications only 136 

Windows 
device context, encapsulated by class CDC 123 
message-driven programming 151 
messages 

ClassWizard, Messages list box 157 
handling 124 

splitter 
described 206,208 
example 211, 212, 213 

Windows applications, porting to Macintosh 42, 45 
Windows Interface: An Application Design Guide 48 
Windows NT 

porting character-mode applications to 41 
Visual C++ for, vs. Visual C++ for Windows 3.1 242 

Windows NT, and serialization 115 
Windows SDK applications, developing standard 47 
Windows Sockets 20 
Windows Sockets for NT 20 
WM_COMMAND message 153 
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WM_LBUTIONDOWN message 124, 128 
WM_LBUTIONUP message 124, 129 
WM_MOUSEMOVE message 124, 130 
Working with ClassWizard 153 
Write Once Read Many (WORM) drive installation 12 
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