Microsoft Foundation Class Library

The Microsoft Foundation Class Library (also Microsoft Foundation Classes or MFC) is a
library that wraps portions of the Windows API in C++ classes, including functionality that enables
them to use a default application framework. Classes are defined for many of the handle-managed
Windows objects and also for predefined windows and common controls.

MFC was introduced in 1992 with Microsoft's C/C++ 7.0 compiler for use with 16-bit versions
of Windows as an extremely thin OOP/C++ wrapper for the Windows API. One interesting quirk of
MEFC is the use of "Afx" as the prefix for many functions, macros and the standard pre-compiled
header name "stdafx.h".

MFC encapsulate key window data structure. Many MFC classes have member functions with
names that are identical to those of native API functions. The MFC library encapsulates all normal
procedure- oriented windows functions and provides support for control bars, property sheet , ActiveX
control and database support etc. Thus MFC makes windows application development easier.

MEFC library is a collection of C++ classes. It provides as a Dynamic Linking Library (DLL) so
your application has access to the classes in MFC. A DLL contains a executable function that are
loaded into memory and are independent from any application libraries such as MFC are called
Application framework, because they give the user a framework for an application. The MFC classes
have been built using the OS's API function .Using MFC classes means that much of the programming
has already done for you and you need to add only special features to the MFC code to create your
application. To use MFC framework your application mist be written in C++.

MFC is designed to work with all available windows OS like Windows95, 98, NT etc. MFC
applications can be built and run an any these OS's.

MFC and Windows OS Interaction.

Windows OS has 3 major components — USER , GDI and KERNEL.
USER - USER is a module of code that services input devices such as keyboard, mouse etc.. .
Kernel — Kernel is a module that services file management and internal memory management.
GDI — This GDI serves output to graphical devices such as screen, printers etc.

Collectively these three components are called API. These components interact with the MFC
application. MFC application calls functions in the API. Each of the t3 API components are provided
as DLL. An application can call functions in the DLL as though they were part of the application. The
API DLL,s are normally found in windows OS directory.

CA\WINDOWS\SYSTEM
Files are user.exe, gdi.exe and kernal386.exe ---- in Winl6
user.dll, gdui.dll and kernal32.dll ~ ---- in Win32

MFC Application Framework

MEFC is a library of built in classes that can be used or derived for various functionalities of
your application. MFC contains some relationship with Win32. Using MFC library classes windows
programming can be done without Win32 API. There is no explicit WinMain( ) function in the MFC
application framework structure, but there is an underlining WinMain will be called by the classes of
MEFC library



Application Framework is a different programming structure. An application framework is a
software framework that is used to implement the standard structure of an application for a specific
operating system. Application frameworks became popular with the rise of the graphical user interface
(GUI), since these tended to promote a standard structure for applications. It is also much simpler to
create automatic GUI creation tools when a standard framework is used, since the underlying code
structure of the application is known in advance. Object-oriented programming techniques are usually
used to implement frameworks such that the unique parts of an application can simply inherit from pre-
existing classes in the framework.

MFC applications (Advantages)

It is a C++ interface to windows API
It contains several general purpose (non- window specific) classes like
e collection of classes for list, array
e String class
e Time,Time spand, Date classes
e File access class
Multiple Document Interface (MDI) application support
Support menu items
It support scrolling window
support tool bar( back, go, next) and status bar.
Automatic processing of a data entered in a dialog box
ODBC connectivity
WinSock and Winlner classes for TCP/IP communication

Support classes for thread synchronization.
MFC and its type of classes

The classes in the MFC library is mainly classified into 4 categories.
1. General classes
These classes provide things like string -handling classes and collection classes
2. Window API classes
These classes provides a wrapper over the windows OS
3. Application Framework classes

These classes handle large pices of the whole application such as message-pumping
logic, printing as well as MFC's document/view architecture.

4. High- level abstraction
It is for abstracting several OS extensions, including OLE, MAPI and WinSock.



)
=
(5]
t
[}
o
%]
° p—
=
w
w
]
p—
@)
@)
m
=
]
b
=Vl
]
ot
a
5]
b
=
~—
(5]
=
J ]
N
w2
1]
[72}
]
p—
@)

%2072{BUISD
HITRINWD
UOEZIUOIYIUAS
JUBLIBARIOD
uedSawi 1338303
EINTEN T Cllee]
AJuaunda0o
sadA]
uoijewoINy 310
JBPOHRINI2IdD
13pjOHILCedD
stsaddeapy
adAl 370
depwiidpadily
15AdpadiLD
AeliyndpadAild
suonaajod
ayejdway padAip
10SINJNEMD
13y2e411254D
ISMRIJIU=2326D
abueyox3doidd
Jenaayaredsias|iad
122lqoeieasz|od
Jabeuew30
sbewy
abueyaxapjEi4d
JuerepagadD
abueyaxaelean
abueyax3piaidoedd
INPW2R02

INPWID
sasse|) Jioddng

uedsawill
awily
16ulSpax|dD
16uLnss
ABuiisa|dwisd
32150
12940
u10dd
uedsawiia)4y
2w 814D
sadAl anjep
ajduns
DJUTIMLLTY
Aeluyajesand
2315 diowawdy
BaydiHD
IX3U0Te2IDD
sainjanns
EECTREIME T )
xauoddwnad
LRI )
yoddns japow
1algo awij-uny
IX23U0IEAIRSdIIHD
13n185d1HD
IXRODIAAANHD
133)14d33HD
Wea35|wiHD
1sNbayduHD

IdY J8A185
FEITTE=R T §

122fgQD woly paaleq 10N sasse|d

Jojeaouaydos)
PuR|idiaydend
puig2)iddiga-

PUlgRaD

uoj13auuoddiIHD
uoiIaLuoaydon D
uopasuuondIdD

UD|333LL0DIBIRIUTD |
UOISSISIBUIBIUIT) |

5331A195 J2UlaUT

sadA] Jasn Jo sdew |

Buinsolbuinsdend

qooibuiisdewd
Ndolbuinsdend
qoolpiomdemnd
doriiddepnd

plopoliiddeND

doLpiomden |
(2aedwa3) dews

sdew
s2d41 435N JO 515
35MBULISD

5790201
EETRER o
(m1ejdwaa) 1570

51511

sadAy 43sn yo sheie

Aetiypiopd
ABddyuIng -
AelayBuisy
Aediyndd)

Aeuiygod

Aeuypiopaad
Aeliy=4gD |
(s1e1dw=n) Aesiwd)|

sAenly

1842050
135205 3uksy )
519005 SMOPUIp
asoydewasy
*2INWD
uan3d-
uoRISIeINIDD

J32[q0auAST

UONEZIUCIYIUAS
Ioedsyiomeead
J202(|qeloed]

RECLYLRENTET Bl

j2aAiantoead
aseqejegoegd
Joddng
aseqejeqg ova
AteuigBuony
ESEELILEEIREE)]
135p10284D

sseqeiead

jioddnsg

aseqejeq 840
OjuaUrpUBLIWODD),
BUIT PUBLLLWIOY)

nuaWa)|

snuapy

uby3 -

uzdd
ESE il

Wwodd
ysnaga-|
dewigd

13lqoipsdl |

s5108lqQ Buimeaqg
lesydess

1sebewd |
318153003

yoddng |oijue)
SAMOPUIMD
2qQdedd
2021148330
AT

202

Buimesq |eaydesn

HID3ILD
HagdiljeoLd
HiD4egiooLd
H1DqeLD
[Hi2aegsneIsy
1EISD
Hipuonnguidsy
H1D42p15D
1eg|j04352
14D3IP3Y21HD
[43D4egaud
HaDssasboadD
1043uCD=0D
HID[BDHIUOWD
113235172
xog1sbelad
XOEISIHIR/YDD
083510
HAZAUD.
H1285=24pPYdID
120A3410HD
HAZAIPIIWIHD

3588 AD1IPI|WIHD MBIALI04D
HiDiapeayD SMELA [|013S J3sn -
1IP30 MBIAJQI35T
|[aDaWwi1ead MIANBBILD)
%3¥0g0qWwod) MIAMNPIYIID
*0goquold MBIAISITD
uongdewiigd MBIAJIPID
uonngy MIINADT
DB WuYD MIIAD
ELLE SMIIA
uonRd=0x3435n020

SMaIA PIODRU J3SN
MIIAPIDITED
M3IAPIOITHAAZI0D
MBIALIHD
MBIAPT|WIHD

M3IAPIOIHORAD
SM3IA WIOj J3SN

uol3daox3301N053U )

JWiHO3BEdI3NWD
BojeigjwiHad
sawoq bBojelp 19sn
2bedAiadoidd
abedAiiadoidsi0D -
x360|RIQ}ulidD)
BojejaiuiidD)
Bojeigdmasabedd)
Bojeigsainiadoidaion
Gojeiq|einadsa15ed3|100 -
Gojeigsiepdn=i0d
Gojeiasyun=100
Bo|e|g14asuIRIoD
Bojeigiaaucd3|0D-
Bojelgsainosabueyda|0d |
Bojejquoarabuey3|0D
Boje|gAsngs|od. |
Bojel@=102
Bojeigiuodd
Bojeigaae|daypuldd
Bojeias|i4d)
Bojeigiojoad
Bojelquowwold
Bojelad
saxog Bojeiq

Jeadasizalgoaoad
S}l J2AISS 125N
wajlaniasipalqooedl
W2IH2AI3523|0D

1eaysiiiadoidd.
s3eeys Ajiadoad
Jegieold
legsmieisd
Jegayd |
18g3z|S3¥3|00
Jegbojeldd
Jeg|ouodd)
sieg |0uo0)
pumaa3ndsd
PUMBLIEI4HISI0D
SMOPUIM [QS 4250
PUMBWRISILIWND

saoedsyiom [Ql 135N

PUMBLEIATAWD |

SMOpUIM [QlW 425N

PUMPIIMDIOWD
PUMBLLIEIED
SMOPUIM Sweld
PUMD
yoddng mopuipy

UIO4UBRIBULOTD
1331 42bessa w100

3(i4d1IHD uondsox3apsyoddngioND SWI U2 1350 1=baeidoiaR|00
3|144aydoad uondaaxgAiowapd WS UDNPIYIIED ananosdolga|od
EERENTE T} uondaax331dwisy wanaslqoaoasiod- 30IN0SEIEARI0D
3|1401PISD uo3daaxgyaiedsias|on WRNUNDRI0D | | | Jendesalejdwai3|0])
2(1433%2052 uoidaox33100 w200 Aioyoeqn=lgo=|0D
Ayadoidyiedeieapayaedd uoidaoxZauEurd sjuswWnIop J3sn 21e(dwaeannWal
Aylzdoidiiedeiead uonRda0x33|14D 3eqipaYRIED ejdwaspogebuisy-
3|1412HIUOWIUASY D uondsaxgaad 200048A135310D =1gjdwa)20a7
2|4 ISHIUD WD uondaox3oead 20Q6UHUITRI0D uoneaydde sasn
21 4We3NSI0D uoda0XI3A YYD JUBWN20a20D JANPOW[0U0D20]
3|l4p=adeysd uopdanxay 2115(013U023|00 200UPIIWIHD- ddyyuimd
S WSYD suondasxy JBUIBIL0D|0AUEDB|0D JUBWNI0AD PESIYLUIMD
24D s13=lgo sRsn 1ebielpwdy
SBDIAIBS B)i4 24n310a3Yd.Y uonedddy
12algod

UOISI2A

Aleiqiy sse|D uoljepunod 3JOSOIDIN [N



Cobject class — The mother of all classes

MEFC's root class is called Cobject class. It define and implements functionalities that most MFC
classes need in order to work with other parts of the framework. CObject serves the root not only for
library classes such as Cfiles or an CobList, but also for the classes that you write. when you are using
this MFC classes, you should usually make sure that you have Cobject some ware in your class
hierarchy. When you derive your class from Cobject, your class automatically gain the ability to add
the following 4 basic services.

Serialization support
Run-time class information
Object diagnostic output

Compatibility with collection classes

Basic Services for CObject
1.Run-time class information (RTCI)

CObject Run-time class information (RTCI) feature lets lets the developer determine
information about an object such as class name and parent at runtime. MFC maintain these information
by the help of the CRuntime class. Application rarely use the Cruntime class directely, but it depents on
macrossuch as DECLARE DYNAMIC ( to be embedded in the definition of class) and
IMPLEMENT DYNAMIC (to be added to the implementation file). These macros add the runtime
information to the class and enable the use of [sKindOf member function.

IsKindOf'is used to test the objects relationship to a given class.
2. Dynamic Creation [Compatibility with collection classes]

To add Dynamic Creation support to your CObject derivative, then you must use the
DECLARE_DYNCREATE and IMPLEMENT DYNCREATE macro instead of
DECLARE DYNAMIC and IMPLEMENT DYNAMIC macros. Once you add this you can create
objects based on there CRuntime class information through the use of create object member function.

3.Persistence [Serialization]

Persistence is the ability to store object and restore their stages some times later. Using
persistence it is very easy to reading and writing without having to worry about the format of the file
you are writing to. To support serialization in you must use the DECLARE SERIAL and
IMPLEMENT SERIAL macro instead of DECLARE DYNAMIC and IMPMENT DYNAMIC.

4. Run Time Object Diagnostics [Object diagnostic output]
All CObject derived MFC classes have 2 member functions
1. Dump member function
The Dump member function is that you can call to print out a C++'s object state at run time.
The Dump routine makes you of the CDumpContext helper class to output the debugging information.
2. Assert Valid member function
The Assert Valid member function in which the object checks its member validity at run time.
Any other object can call Assert Valid member function to verify that the object is in a safe state.

Both of these member function are use in the debug builder to provide advanced debugging
facilities.



CWinApp: The Application Class

The main application class in MFC encapsulates the initialization, running, and termination of
an application for the Windows operating system. An application built on the framework must have one
and only one object of a class derived from CWinApp. This object is constructed before windows are
created.

The base class from which you derive a Windows application object.
class CWinApp : public CwinThread

CWinApp is derived from CWinThread, which represents the main thread of execution for your
application, which might have one or more threads.In recent versions of MFC, the InitInstance, Run,
Exitlnstance, and Onldle member functions are actually in class CWinThread.

Like any program for the Windows operating system, your framework application has a
WinMain function. In a framework application, however, you do not write WinMain. It is supplied by
the class library and is called when the application starts up. WinMain performs standard services such
as registering window classes. It then calls member functions of the application object to initialize and
run the application. (You can customize WinMain by overriding the CWinApp member functions that
WinMain calls.)

To initialize the application, WinMain calls your application object's InitApplication and
InitInstance member functions. To run the application's message loop, WinMain calls the Run
member function. On termination, WinMain calls the application object's ExitInstance member
function.

Each application that uses the Microsoft Foundation classes can only contain one object derived
from CWinApp. This object is constructed when other C++ global objects are constructed and is
already available when Windows calls the WinMain function, which is supplied by the Microsoft
Foundation Class Library. Declare your derived CWinApp object at the global level.

When you derive an application class from CWinApp, override the Initlnstance member
function to create your application's main window object.

In addition to the CWinApp member functions, the Microsoft Foundation Class Library
provides the following global functions to access your CWinApp object and other global information:

« AfxGetApp Obtains a pointer to the CWinApp object.
- AfxGetlnstanceHandle Obtains a handle to the current application instance.
« AfxGetResourceHandle Obtains a handle to the application's resources.

- AfxGetAppName Obtains a pointer to a string containing the application's name. Alternately, if
you have a pointer to the CWinApp object, use m_pszExeName to get the application's name.

AfxGetApp

The pointer returned by this function can be used to access application information such as the
main message-dispatch code or the topmost window.
Return Value

A pointer to the single CWinApp object for the application.

AfxGetInstanceHandle
This function allows you to retrieve the instance handle of the current application.



Return Value

An HINSTANCE to the current instance of the application. If called from within a DLL linked
with the USRDLL version of MFC, an HINSTANCE to the DLL is returned.
Remarks

AfxGetInstanceHandle always returns the HINSTANCE of your executable file ((EXE)
unless it is called from within a DLL linked with the USRDLL version of MFC. In this case, it returns
an HINSTANCE to the DLL.

AfxGetResourceHandle
Use the HINSTANCE handle returned by this function to access the application's resources
directly, for example, in calls to the Windows function FindResource.

Return Value
An HINSTANCE handle where the default resources of the application are loaded.

AfxGetAppName

The string returned by this function can be used for diagnostic messages or as a root for
temporary string names.
Return Value

A null-terminated string containing the application's name.

AfxSetResourceHandle
Use this function to set the HINSTANCE handle that determines where the default resources of
the application are loaded.

void AFXAPI AfxSetResourceHandle ( HINSTANCE hInstResource );

Parameters

hlnstResource

The instance or module handle to an .EXE or DLL file from which the application's resources are
loaded.

AfxFindResourceHandle
Use AfxFindResourceHandle to walk the resource chain and locate a specific resource by
resource ID and resource type.

HINSTANCE AFXAPI AfxFindResourceHandle (

LPCTSTR lpszName,

LPCTSTR lpszType
)
Parameters
IpszName

A pointer to a string containing the resource ID.

IpszType
A pointer to the type of resource. For a list of resource types,
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