Chapter 13

Windows Programming
with the Microsoft
Foundation Classes



Elements of a2 Windows

O Let us go through them to be
sure we have a common
understanding of what the
terms mean.

parent window, child window
border, size grip
title bar, title bar icon, status
bar
o system menu
= click the title bar icon,
= or right-click the title bar
client area
o X increasing from left to right,
oy increasing from top to
bottom
minimize, maximize, close
buttons

MDI parent window
MDI child window

Child window icon
Toolbar

Menu bar

Title bar icon

Parent window client area

Child window bar text

Title bar text

Status har Minimize button

Sizing horder

Child window client area

Close button

Maximize button

Size grip

increasing y
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The Microsoft Foundation Classes

o MFC are a set of predefined classes.

= These classes provides an object-oriented
approach to Windows programming that
encapsulates the Windows API.

= You will apply techniques you learned from the
previous chapters, particularly those involving
class inheritance and virtual functions.



MEC Notation

O éll the classes in MFC have names beginning with

m CDocument
= CView

o Data members of an MFC class are prefixed with
m_
= m_IpCmdLine

Explicitly showing the type of a variable in its name was
important in the C environment, because of the lack of
type checking

= Hungarian notation (P.750, P.771)
However, C++ has strong type checking, so this kind of

Botaln(tlon isn't essential, and will not be used heavily in this
00

However, the p prefix for pointers will be retained because
this helps the code more readable.



The Document/View Concept in MFC

0o Document — the collection of data

= A document is not limited to . It could be
the data for a game, or the distribution of
orange trees in California.

o View — how the data is to be displayed in a
window, and how the user can interact
with it.
= A document object can have as many view

objects associated with it as you want.



A Document with Two Views (P.781)
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Document Interfaces

o SDI - Single Document Interface
= Your application only open one document at a
time.
o MDI — Multiple Document Interface.

= Multiple documents can be opened in your
application.

= Each document is displayed in a child window
of the application window.



Linking a Document and Its Views

o MFC incorporates a mechanism for
integrating

= a document with its views

a document object automatically maintains a list of
pointers to its associated views

a view object has a pointer to the document

» a frame window with a view

a frame window has a pointer to the currently active
view object



Document Templates (P.782)
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Document Template Classes

o MFC has two classes for defining
document templates:
= CSingleDocTemplate for SDI
= CMultiDocTempalte for MDI
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Document / View Classes

O Your document class is derived from the
CDocument class in the MFC library

= You will add your own data members to store
items that your application requires,

= and member functions to support processing of
that data.

O Your view class is derived from the CView
class.
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The Application Class

o The class CWinApp is fundamental to any
Windows program written using MFC.

0 An object of this class includes everything
necessary for starting, initializing, running

and closing the application.

cl ass CMyApp: public CW nApp

{
publ i c:

virtual BOOL Initlnstance();
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The Window Class

o The CFrameWnd class provides everything for

creating and managing a window for your
application

= All you need to add to the derived window class is a
constructor.

class CMyWnd: public CFrameWnd
{

public:
// Constructor
CMyWnd()
{

Create(0, L"Our Dumb MFC Application”);
¥

+
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Your Application and MEFC (p.784)

o Four basic classes
that will appear in
almost all your
MFC-based

Windows
applications:
= The application class
= The document class
= The view class
= The frame window

class

Microsoft
Foundation
Classes

/ y

CObject

Y

CCmdTarget

——————————————————————————————————————————————

CDocument

CDocTemplate

L

CSingleDocTemplate

CWinThread CwWnd
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Creating MEFC Applications

O You don’'t need to worry about which
classes you need to have in your program.

o Visua C++ 2008 will take care of that for you.

O Create a new project
= File > New > Project
= Crtl + Shift + N

o Choose M-C as the project type and M-C
Appl i cati on as the template.
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Create a New MEFC Project

Mew Projeck

o oo
Projeck types: Templates: s
= Misual C++ ¥isual Studio installed templates
f BTL
- CLR & MFC Activel Control £l MFC Application
- General :%MFC DLL
- MFC
i Smart Device My Templates
----- Wins2 _
- Other Languages 1 Search Online Templates. ..
[+ Cther Project Types

IF'. project For creating an application that uses the Microsoft Foundation Class Librarsy

karne: ITE:-:tEu:Iitn:ur
Locakion: ID:'I,CSIDI'I,Exercises
Solution Mame: ITE::-:tEu:IiI:-:ur [v cCreate directory For solukion

;I EBrowse, .. |

| Ik I Cancel I
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Creating an SDI Application

MFC Application Wizard - TextEditor

OveErview

Application Type

Database Support

fdvanced Features

;aenerated Classes

Compound Document SUpport

Document Template Skrings

Izer Inketface Features

peplication bype:

" Dialog based
™| Use HTHML dislog
" Mulkiple bop-level docurments
[+ DocumentYisw architecture suppork

Resource language:

IEninsh (United States) ;I

v Use Unicode libraries

= Previous

Projeck skyle:
" Windows Explarer

{* MFC standard

Use of MFC:
{* Lse MFC in a shared DLL

" Use MFC in a static library

Mext = Finish Cancel

2x
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Share DLL (Dynamic Link Library)

MFC Application Wizard - TextEditor

........

Creerview

Application Type

Database Support

Advanced Features

Generated Classes

Compound Document Support

Document Template Strings

User Interface Features

Application Type

Application kype:

& Hingle document

" Dialog based

I~ | Use HirL dislag

[v DocurmentYiew architecture support

Resource language:

" Mulkiple docurnents

" Multiple top-level documents

21|

Project skyle:
" Windows Explarer

Use of MFC:
* IUse MFC in a shared DLL

" IUse MFC in a static ibrary

| English {United States)

=

¥ Use Unicode libraties

Cancel

Fimish

< Previous Mext =

o Share DLL

= Your program links to
MFC library routines
at run-time.

» This reduces the size
of the executable file.

= When several
programs are running
simultaneously, they
share a single copy of
the library in memory.

o Statically linked

= The library is
included in the
executable program
you built.

= This runs slightly
faster, with the cost
that the file size is
larger.
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User Interface Features

MFC Application Wizard - TextEditor

User Interface Features

e Main Frame skyles:

application Type - dhieklams
v Minimize box

W Maximize bo
™ Minimized
Database Suppork o
User Interface Features
W Svstemn menu
advanced Features
¥ about box

v Initial status bar
[~ split window

Compound Document Suppork

Document Template Strings

zenerated Classes

Mialog kitle;

Child Frame styles:
¥ child miminmize b
¥ child maximize b
I child mimimized
I chid maximized

Toolbars:
" Mane
f« Standard docking

[~ Browser style

[TextEditor

= Previous

Mext = Finish

Zancel
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Advanced Features

MFC Application Wizard - TextEditor

Advanced Features

et e
Application Type
Compound Docurnent Support
Document Template Strings
Database Support
User Interface Features
Adwvanced Features

enerated Classes

Advanced Features:

) WinHelp Eatmat (unsuppotbed)
ML Helm fiormE

v Printing and print prewview

¥ actives controls

™ MAPI (Messaging APT)
r Windows sockets
[ active Arcessibility

¥ Common Contral Manifest

= Previous

MNexk =

2 x|
Mumber of files on recent File lisk:
Finish Cancel

o The File
menu will
has the
following
items

m Page Setup

m Print
Preview

m Print

O The
Application
wizard also
provides
code to
support
these
functions.
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Generated Classes

MFC Application Wizard - TextEditor

—— T

Generated Classes

CIEF i

Generated classes;

iCTextEditoriyiew
CTextEditorfpp
CTextEditorDoaoc
ZMainFrame

application Type

Zompound Document Suppork

Docurment Template Strings

Dakabase Suppork

Zlass name: .h File:
User Interface Features - - - -
|CTE:-:tE|:I|t|:|r'-.-'|ew |Te:-:tE|:||t|:|r"-.-'|ew.h
advanced Features
Generated Classes Base dlass: .cpo file:
| cuiew = |TextEditarview.cpp
< Previous Mext = Finish Zancel
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Choose CEditView as the Base class

MFC Application Wizard - TextEditor il o

—r
nanBEn

Generated Classes

v Eris Generated classes;
application Type CTextEditorview
CTextEditorfpp
Zompound Document Suppaork CTextEditorDoc
Document Template Strings CMainFrame
Dakabase Suppork
Zlass name: .h File:
User Interface Features _ _ : :
|CTE:-:tE|:I|t|:|r'-.-'|ew |Te:-:tE|:||t|:|r"-.-'|ew.h
#dvanced Features
Generated Classes Base dlass: .cpp file:
| cuiew = |TextEditarview.cpp

CFormiiew
CHtrmlEdithiew
CHtmlWiew
CListWiew
CRichEditWiew

CScrollview
CTreeliew
T e Exk = Finish Zance| 25




Code Generated by the MFC

Application Wizard

o All the files are stored
in the Text Edi t or

project folder

= which is a sub-folder to
the solution folder with
the same name.

o Class definitions are
in . h files.

O Resource files are in
the r es sub-folder to

the project folder.

o Member functions are
defined in . cpp files.

Solution Explorer - TextEditor

= | &

'_; Solution 'TextEditor' {1 project)

o iy

=y

|- Header Files

----- 1] MainFrrm,h

..... h] Resource.h

----- h] stdafx.h

..... h] TextEditor.h

----- h] TextEditorDoc.h
..... h] TextEditoryiew.h
|- Resource Files

----- 8] TextEditor.ico

----- 4 TextEditor.rc

----- a4 TextEditor.rc2

----- ] TextEditorDoc.ico
----- ﬁ Toalbar . brp

|.ZF Source Files

..... ¢+ MainFrm.cpp

..... ¢+ stdafx.cpp

..... ¢+ TextEditor.cpp

..... C+] TextEditorDoc.cpp
..... Eﬂ TextEditortiew. cpp
[Z] ReadMe bxt

lﬁaSnlutinn Explarer ‘"\_}gclass Wi |,_.EJResclurn:e Wi | = Docurment Cutline
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Project Property

O

TextEditor Property Pages ﬂﬁl

Configuration: I.ﬁ.ctive(Debug) j PlatFarm: I.ﬂctive(Win32) j Configuration Manager. .. |
- Carnmon Properties E General
= Cpnfiguratiun Properties Cukput Direckary $(SaolutionDir )4 Configurationtlame) ;I
- General Intermediate Directory ${Configur ationhame)
Debuaging Extensions ko Delete on Clean * obi;*.ilky® kb i * Hhg* kmpg ¥ rspy ™, pac®, pad; $(Targeh
B G+ Build Log File $(InkDiriBuildLog. htm
" Linker Inherited Project Property Sheets
2 A (oS B Project Defaults
" T Canfiguration Type Application {.exe)
R Use of MFC Use MFC in a Shared DLL
[ Browse Information .
__ Build Events Ise of ATL Mok Using ATL
__ Custom Build Step Mimirize CRT Use in ATL T
__ Weh Deplovment Character Set Use Unicode Character Set
Cammon Language Runkime suppark Mo Common Language Runkime suppark
‘Whaole Program Optimization Mo Whole Program Optimization

Output Directory
Specifies a relative path to the output file directory; can include environment variables,

(04 I Cancel Apply

Right-click TextEditor project in the Solution Explorer pane,
and select Property from the pop-up menu:
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Viewing Classes

Class Yiew

Ci | = = | [T ~

<Search =

=54 TextEditor
= MEIIZIS
----- iy Global Functions and Yariables
----- = Macros and Constants
-1 CaboutDlg
"ﬁ ZMainFrame
-t CTextEditorapp
‘“{3 C_TextEditorDoc
-t CTextEditorisw

----- i e TewtEdiborDocvoid)

----- g Assertialid{void) const

----- g Createdbject{void)

----- 2% CTextEditorDoc(vaid)

..... & Dumnp{COumpContext &dc) const
..... 2% _GetBaseClass(void)

----- 2 GetMessageMap(void) const

----- ‘i GekRuntimeClassvoid) const

----- i GetThisClassvoid)

-

Lyl Solution Explarer |IQ%CIE|55 View | 38| Resource Yiew | |=| Document Outline

o You see four basic
classes:
m CMainFrame
m CTextEditorApp
m CTextEditorDoc
m CTextEditorView

o Global Functions and
Variables contains two
definitions:

= theApp - the
application object

m indicators — an array
of indicators
recording the status

of caps lock, hum
lock and scroll lock.
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oating/Dockable Solution Explorer

#: TextEditor - Microsoft Yisual Studio

N R &

‘ﬁod&ﬁ&ﬁﬂhun Wmtluw |L‘§Clﬂ.'al| Bmwser | D Output | Cornn'rand Wit

b Build Debug  Tools  Mindow  Commonity  Help

I[;"'L._J'Egﬂ|n" BB 9-0-8-8| b Debug

daw —
¢ Center

3ture Pack Released

:00 -0700 - The final release of the Visual C++ 2008 Feature Pack is now available For download, This release

terface components For MFC and
e chose to work with BCGSoft,

[samadmd @l lx0q|oo_|_ ;%q B0y Janiag %,l b

- |5 Header Files
MainFrm,h
Resource.h
skdafi.h
TextEditor. b

| TextEditorDoc.h
] TextEditoriiew b
- |F Resource Files

s @ TextEditor.ica
TesxtEditor, rc
TextEditar,rc2

- 8] TextEditorDoc.ico
& Taolbar, brap:

[l ¥ Source Files

- ff_a MainFrm. cpp

- f-ﬂ stdafx.cpp

- Q’ﬂ TextEditor.cpp

s f-ﬂ TextEditorDoc.cpp
- G TextEo[ = ):

EEEEEE

| 3 unted - notepad

n0a, and SOL Server 2005,
ritical applications, Learn more

ble development environment: Faor

4

7

.

l_ (2} windaws Media Flayer
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Creating an Executable Module

o To compile and link the program
= Build > Build Solution
= Ctrl + Shift + B
m <F/>
= Click the Build icon in the Toolbar
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Precompiled Header Files

o The first time you compile and link a program, it
will take some time.

o The second and subsequence times it should be
faster.

o A feature of Visual C++ 2008 called precompiled
headers will save the output from compiling

header files in a special file with the
extension . pch.

o On subsequent builds, this file is reused if the
source in the headers has not changed, thus
saving the compilation time for the headers.

28



Running the Program

o Ctrl + F5

o This is a fully functioning,
simple text editor.
= All the items under all
menus are fully operational
Save / Open files
Cut / Paste text
Print
Toolbar
Tool tip
System menu

=Bl

File Edit Wiew Help

DEdE 28 &%

Ludwig van BEeethoven: The vibrations =
on the air are the breath of God
speaking to man's soul. Music is the
language of God. We musicians are as
close to God as man can be. We hear
his voice, we read his lips, we give
birth to the children of God, who sing
his praise. That's what musicians are.
Ludwig van Eeethoven: S5chlemmer.
I've arranged for Krenski to send him
some pickled carp.

Ludwig van Eeethoven: That will put
him back in the pink.

Karl van Eeethoven: He's got cancer.
Ludwig van Eeethoven: God whispers
into the ears of some men, but he
shouts into mine!

Ludwig van BEeethoven: An artist is
someone who has learnt to trust in
himszelfl

Ludwig van Eeethoven: I'm a very

Y&

Ready
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Exercise

O Generate the text editor application
several times, trying different window
styles from the User Interface Features in
Application wizard.

30



