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GUI vs. Console applications

e Graphical User Interface (GUI) applications represent a different
programming paradigm thasonsole applications

e Console applicationstructured commands, data received
through console input
GUI applications: react tasynchronous user and environment events

The Windows API

e The Windows Application Programming Interfd&e (API) is a
collection of libraries, macros, types, global variabfesctions and
documentation, that is necessary for writing GUI applmadifor the
Microsoft© Windows™ family of operating systems.
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e The Windows API provides thiewest levelof Windows GUI
functionality to programmers.

e The Windows APl has a common core, and specific variations for
different operating systems: WindoWs 3.1, NT'M | Windows
95™ 'Windows 98M | Windows NTM | Windows 2000M |
Windows XPM | Windows CEM | etc.

e The Windows API hidesnajor differences between operating
systems
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Components of a Window

minimize box

title maximize/restore box
system menu close box

il CHPT-212 MFC application [8_3)

client ara

border

Last modified: Thursday #7March, 2008, 12:14 2008 &n Maiuch



SFU CMPT-212 2008-1 5 Topic: Windows GUI Applications

Windows GUI Applications
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Convention in naming variables

Windows API and MFC programmers use Hungarian notationygein
naming variables:

e ar —array
e b —-BOCL orbool

e C —char
e C—class
e d—-doubl e
e | -l oONng

e | p—1 ong pointer

e M - class member variable
e NOri —integer

e p — pointer

e S —string

e Sz —zero terminated string

e S — static class member variable
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Elements of a Windows GUI application

WinMain: W nMai n( ) is theentry point of every Windows application
(asmai n() Is the entry point of every console application).

I nt W NAPI W nMai n(

10

11

12

13

}

HI NSTANCE hl nst ance, /'l handle to current instance
HI NSTANCE hPrevlnstance, // handle to previous iInstance
LPSTR | pCndLi ne, /[l command |1 ne

I nt nCndShow ) /'l show state

/] create "w ndow cl ass" of type WNDCLASS

/'l set paranmeters of w ndow class, nanely

/] t he cal |l back function

/'l register wi ndow cl ass

/'l create and show main w ndow

/| execute nessage | oop
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Window class: defines the “class” of windows displayed by this appl.:

e we have to specify things like: the program instance handle
HINSTANCE, the mouse cursor, the brush to paint the window’s
background, and the symbolic name of our class.

1 VWNDCLASS w ncl; // Data structure for the w ndowcl ass
> W ncl.hlnstance = hlnstance;

s W ncl.lpszA assNane = " CMPT- Appl 1 cati on";

« |l ..etc..

e The most important part of the Window Class is the addresseof t
Callback procedureor theWindow ProcedureWindows is
supposed to call us — Windows sends messages to our program
by calling this procedure.

1 W ncl .| pf nwhdProc = W ndowPr ocedur e;
e Once all the fields of WNDCLASS are filled, we register the glas
with the Windows system.
1 I f (!'Registerd ass(&w ncl))
2 return O;
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10

11

12

13

Last modified: Thursday #7March, 2008

Main Window: Most useful GUI applications have a main application
window as theorimary GUI e ement — created by
Cr eat eW ndow( ) procedure:

HWD hwnd = CreateWndow ( // returns handle to the w ndow
" CMPT- Appl i cati on",

)

"W ndows App",

W5_OVERL APPEDW NDOW

CW USEDEFAULT,
CW USEDEFAULT,
544,

375,

HWND DESKTOP,
NULL,

hl nst ance,
NUL L

, 12:14

/]
/]
/]
/]
/]
/]
/]
/]
/]
/]
/]

Cl assnane - has to be registered!
Title Text

default w ndow

W ndows deci des the position
of the wi ndow on the screen
The prograns w dth

and height in pixels

a child-w ndow to desktop

No menu

Program | nst ance handl er

No W ndow Creation data
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Windows messagesHardware events or requests from the user
(hardware events interpreted as .. .) destined for thecgijun
result inmessages sent to the main window of the application.

External Events Eevboard mouse, ports
Ilessage
Window s Cusue LhspatchMessage Defi¥indowProc
(FatMassaga /*"_“"“-\\ &
A [ 1
Application !

[Messag& L oop J [ Window Frocedure J
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Message Loop: Every application must contain a message loop, where
all messages destined to the applicationdagpatched.

1 wWhile (Get Message (&messages, NULL, 0, 0)) {

2 [+ Transl ate virtual -key nessages into
3 character nessages =x/

4 Tr ansl at eMessage( &ressages) ;

5 [+ Send nessage to W ndowProcedure x/
6 D spat chMessage( &essages) ;

7}

Callback function: Every windowreacts to requests or changes in the
environment through code in a callback function (a function called by
Windows), often calle® ndowPr ocedur e() :

1 LRESULT CALLBACK W ndowPr ocedur e(

2 HWND hwWhd, /[l handle to w ndow

3 U NT uMsg, /'l message identifier

4 WPARAM wParam // first nessage paraneter
5 LPARAM | Param ) // second nessage paraneter
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7 swtch( uMsg ) {
8 case VWM DESTROY:

9 Post Qui t Message( 0 );

10 [/ send a WM QUIT to the nessage queue

11 br eak;

12 def aul t:

13 return Def WndowProc( hWhd, ubMsg, wParam | Param);
14 /] for nmessages that we don’t deal wth

15 }

16 return O;

17}

Note (Windows API functions) Every application can request services
from the operating system (including sending messages to itself !!) only
through calls to Windows API functions.
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Start of a Windows GUI application

Cal | back
0: sart Functi on

WnMain__1register” , W ndow

ass
3: st
v Mai n
Message Appl i cation
Loop W ndow

Remark: Main application window and Window class share thvess
nameand theprogram instance handle

Example: winapi.cpp, without comments: winapicode.cpp
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MFC Applications

e The Windows API imnot object-oriented, but isobject-based, i.e.
most entities can be thought of as objects, and most furctigher to
objects. A basictyping polymorphismis also supported.

e Microsoft Foundation Classes (MFC) are a Gabtect-oriented
wrapper to the Windows API.

e MFC provides:

— a more intuitive way ofhinking about Windows GUI
applications.

— reduction in the size of custom code, corresponding to many
repetitive programming tasks.
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Elements of an MFC application

Note (WinMain). W nMai n() isstill the only entry point of MFC
applications. W niVai n( ) is provided by the MFC runtime

Note (Callback functions) Windows declared as MFC objects have
implicit callback functionsassociated with them. There is no need to
declare any.

Note (Message Loop) The MFC runtime provides the message laop
CW nApp: : Run() can be overloaded to provide custom processing in
the message | oop.

Note (Windows messages)lhe MFC runtime processes Windows
messages

Last modified: Thursday #7March, 2008, 12:14 2008 &n Maiuch



SFU CMPT-212 2008-1 17 Topic: Windows GUI Applications

Elements of an MFC application

Note (CWinApp). Sand-alone MFC applications must declare an
Instance of CW nApp, or of a derived class.

1 class CApplication : public CWnApp

2 { C e };
;s CApplication app 212;

Note (Main Window). Sand-alone MFC applications must create a main
window object and assign its pointer to CW nApp: : m pMai nWhd. The
main window must be derived from CWhd (for example, it can be

CFr aneWhd).

1 m_pMai nWAd = new CFr aneWhd;

Example: firstmfc.cpp, the code without comments: firstmfccode.cpp
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Sample questions

e What is the “main” function of Windows application? What st
function supposed to do?

e EXxplain what's happening with messages generated in Wiadow
different applications.

e Why is it important to provideé_allback function when registering
windows class?

e Which elements (code) of API applications is provided awgboally
In MFC application? What must an MFC application contain?
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MFC - customizing main window
It’s usual to derive own class from CWhd or any of its subclasses

e tasks connected with construction of the window are thefopmed
In the constructor of this class

e when the window is destroyed, the desctuctor should clgan-u
e it also allows to add message handlers
Example: firstmfcagain.cpp

Objectsin a MFC application:

CwW App has1 »C\Md
m_pMai nWhd

CAppl i cation CFr a‘rreV\hd

is AKO

0_app_212
CMVai nW ndow
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Note (Message handlersMessage handlers are MFC window class
member functions with automatic names.

Note (Message map)The association between a Windows message and a
certain message handler is done through message map macros

1 BEA N _MESSAGE MAP( CMai nW ndow, CFraneWid )
2 ON_ VW DESTROY()

3 ON_COMVAND( | DM THI NK, onThi nki ng)

+ END_NMESSAGE NAP()

e for system defined messagdine 2 will associate the message
VW DESTROY with the message handlenDest r oy() of class
Chvai nW ndow

e for user defined messagdime 3 will associate the message
| DM _THI NK with the message handlenThi nki ng() of class
Chvai nW ndow

Example: ondestroy.cpp
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Note (MFC member functions)MFC applications generally request
services from the operating system through calls to member functions of
obj ects.

Example;

1 SendMessage( VW DESTROY) ;

> MessageBox("Quitting", "Message:");
Note (Windows API functions) MFC applications can also request
services from the operating system through calls to Windows API
functions:

e MFC applications can call Windows API functions directly, without
using Wrappers.

e useful for the Windows API functions that have no MFC wrappers
(e.g. Multimedia).

Example: play.cpp
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MFC applications and the Windows API
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Sample questions

e How does an MFC application deal with messages from Windows?

e \What's the difference between Windows API functions and MFC
functions?
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