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Graphical User Interface (GUI)




Historie GUI

e Prvni OS s GUI: Xerox PARC
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Historie GUI

e MAC OS (System 1.1) - 1984
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Historie GUI

e Microsoft Windows 3.1 (1992)
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Historie GUI

e Unixovy X Window System (od roku 1983)

i [®] biff [#] oclock xlogo

Hanual Browser

[®] Manual Page

ptions |Sections The current manual page is: xsetix},

NAME
xset - user preference utility for X

SYNOPSIS

xset [-display display] [-b] [b on/off] [b [volume [pitch [duration]]]
[[-]kc] [-c] [c onfoff] [ [volums]] [[+-]dpms] [dpms standdy [ suspend
[ off]]] [dpms force standby//suspend/off fon] [[-+]fp[-+=
path.pathl, ... 1]1] [fp default] [fp rehash] [[-]led [integer]] [led
on/off] [m[ouse] [accel mult|faccel_div] [threshold]]] [m[ouse
default] [p pixel color] [[-]r [keycode]] [ on/off] [r rate delay
[rate]]  [5 [length [period]]] [2 blank/snohlank] [ exposesnoexpose] [s
on/off] [s default] [s actiwvate] [z reset] [q]

DESCRIPTION
This program is used to set warious user preference options of the dis-

play. 5 23:50 octave-bug-2,1.72
5 23:50 octave-bug -» octave-bug-2,1.72
OPTIONS 5 23:55 octave-2,1,72
_display disnd 5 23:50 octave -» octave-2,1.72
Splay epLAy e _ 5 23155 mkootfile-2,1,72
This option specifies the server to use; see X770, G 93:50 nkootfils — mkootfile=2.1.72
5 23:55 nogen
The b option controls bell wolume, pitch and duration. This Tec E gg:gg ET:ETEDnFig
option accepts up to three mumerical parameters, a preceding Pec 9 12;31 oneko
dashi-), or a ‘'onfoff' flag. If no parameters are given, or Dec 9 13:56 neko -» oneko

the 'on' flag is used, the system defaults will he used. If Tec 13 21:54 unrar
the dash or 'off' are given, the bell will be turned off. If an 29 20123 xdaliclock

only one rumerical parameter is given, the bell wolume will he reb 15 23:08 xsetroot
set to that walue, as a percentage of its massimum. Likewise, eb 15 23111 cclock
the second mumerical parameter specifies the bell pitch, in  feb 15 23111 xeonsole
hertz, and the third numerical parameter specifies the duration reb 15 23:19 XC?IC
in milliseconds. Note that not all hardware can vary the bell reb 15 23119 xbiff
characteristics.  The X server will set the characteristics of eb 15 23:20 xset

Feb 15 22:20 xman
eb 15 23120 xeyes
Feb 15 23:20
treenshot

the bell as closely as it can to the user's specifications.

be The bec option controls fug compatifility mode in the server, if




Historie GUI

e Windows 95
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Historie GUI
e Windows Aero (3D prvky
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Programovani GUI

e Microsoft Windows
Programatorské rozhrani Win32
e Dnes nazyvaneé Windows API
o Nékolik tisic funkci
Podpora pro vytvareni menu, ikon, bitmap,
dialogu apod.
Zalozeno na udalostmi rizené architekture

programu
e Event driven programming




Programovani GUI

e Program pro MS Windows pracuje v
nasledujicich krocich
registrace tridy okna
vytvoreni hlavniho okna aplikace
provadeni cyklu, ktery oCekava prichod
udalosti
e jakmile udalost prijmeme nasleduje jeji predani
obsluzné funkci okna a zpracovani udalosti

e cyklus koncCi s prichodem zpravy pro ukonceni
cele aplikace




Priklad v C/C++ pro MS Windows

e Zakladni struktura aplikace

int APTENTEY tWinMain (HINITANCE hInEtancEJ
HIMNZTANCE hPrewvInstance,
LFTSTR lpCrdLine,

| int ncmd3how)

MSG msg;
HACCEL hiccelTable;

MvEegisterClass(hlinstance) ;
if (!InitInstance (hlnstance, nCrd2how)) return FALZE:

f/ Main wessage loop:
| while [(GetMessage (&msg, NULL, O, 0]
i
| if (!'Translatebccelerator (wmsg.hwnd, hiccelTable, &msdg))
i
TranslateMessage [ &m3d)
DizpatchMeszage [ smadg)

return [(int) ms3g.wFaram;



Priklad v C/C++ pro MS Windows

e Registrace tridy okna

{

TMMDCLASSEY woex:

Style
LApfniindProc
.chClsExtra
.chiindExtra
hlnstance
hlcon
LhCursor
hbrBackground
. lpszMenullame
A pseClassName
LhIcon3m

F ATOM MyRegisterClass (HINITANCE hlnstance)

wocex.chiize = sizecf (WNDCLAZZEX)

C3_HREDRAW | C5 VREDRAW:
[WHNDPROC) WndProc;

o;

a:

hInstance;
LoadIcon(hInstance, (LPCTSTR)IDI ALd)
LoadCursor (NULL, IDC ARROW) ;
(HERUSH) (COLOR_WINDOW+1) ;
(LPCTSTR) IDC_ ALL;
gellindowclass;

LoadIcon (weex.hinstance, (LPCTSTR) IDI SMALL)

return FEegisterClassEx[swcex):




Programovani GUI

e VVytvoreni hlavniho okna aplikace

[]BObL InitInstance (HINZTANCE hlInstance, int nCrmd3ho)
{
HWLD hilnd;

hInzst = hInstance; /,/ Store instance handle in our global variashle

hind = CreatelWindow(szWindowClass, szTitle, WS OVERLAPPEDWINDOW,
CW USEDEFAULT, 0O, CW UIEDEFAULT, 0O, WNULL, NULL, hInstance, NULL]j:

if [ !'hind)

i
return FALSE:

Showlindow(hiind, nCmwdShow) !
TpdatelWlindow (khilnd) ;

return TRUE:




Programovani GUI

e Udalostmi rizené programovani

Vstup od uzivatele znamena vytvoreni
udalosti

o Stisky klaves

o Presun/kliknuti mysSi

Program reaguje na jednotlivé udalosti a
zpracovava (osetruje) je.




Udalostmi rizene programovani
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Priklad v C/C++ pro MS Windows

= LEEZULT CALLEACE WndProc (HWND hind, UINT messadge,
{

WPARLM wParsaun, LPALEAM 1Paramm)
int wmlId, wmoEwvent:

PAINTSTRUCT ps=;

HIDC hde:

= switch (message)
{
case WM COMMAND:
oI = LOWORD (wParsaen) ;
wmEwvent = HIWORD [wParsam) ;
A4 Parze the menu selections:
= switch [(wmId)
{
case IDM ABOUTT:
DialogBox (hInst, (LPCT3TR)ILD ABOUTEOX, hind, (DLGPROC)Mbhout):
hreak:
case IDM EXTIT:
DestroyWindow (hind) ;
hreak:
default:
return DefWindowProc (hind, message, wParsen, l1Param) !
o H
hreak:
case WM PATNT:
hdc = BeginPaint (hWnd, &ps);
S TOoDO: Add any drawving code here...
EndPaint (hiind, &ps):;
hreak:
case WM DESTROYT:
FostouitMes=sage (0)
break:
default:
return DefWindowProc (hiind, mwessage, wParam, l1Param):
o H
return 0O;




e Zakladni prvky okna

Minimize button

Mazimize button
Application icon Title bar ‘ I—Cluse button
2} About Windows =10 ]

File Edit View Menu bar

Vertical scroll bar

. Sizing border

Client area Horizontal scroll bar




e Okno rodicovské a détske

e Okno rodicovské se ¢asto sklada
z nekolika oken detskych

Widget — graficke objekt s urcCitou funkcnosti

Napr. tlacitko
oo x

= ¥ersion 1.0
Copyright [C] 2010




Prvky GUI
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Prvky GUI

e Button

Buttonl | Button?

e Edit Box




Prvky GUI

e Check Box

[T Souhlasim se vSim ...

e Radio Buttons

" Nechci nic
" Chci jen néco

i* Chci vSechno




Prvky GUI

e List Box

LDS A 01: OK {expected: '60" and returned: '60") -
LDS A 02 OF {expected: 'coded length must match the object size' and returned: 'the [
LDS A 03)1: O {expected: Tag 5F 01" and returned: 'Tag 5F 01 Found')

LDS A 032 OF (expected: “alid encoding of tag SF 01 length' and returned: length en
LDS A 033 O (expected: 'Length of the SF 01 tag musk be 4" and returned: 'correct |e
LDS A 034 O {expected: 'The walue of the 5F 01 kag must be 30 31 30 37" and returnﬂ

e Combo Box




Spolecné dialogove boxy
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Historicky priklad MacOS

Ovladaci prvky Apple [Finder]

textoveé policko

-zasktavaci policka
(_) Radio Button [ 1 Check Box

roletové menu { y Radio Button [ ] Check Box

) Radio Button [] Check Box

oblast ovladana posuvniky

Soupatko

Elﬂf:itku spoustéjici akci




Historicky priklad Windows 3.x

Ovladaci prvky M5 Windows 3. x

textové policko

— zagktavaci policka
{ » Radio Button [ ] Check Box

roletové menu {_» Radio Button [ ] Check Box

{ » Radio Button [ ] Check Box

- ) oblazt ovladana posuvniky
foupatko

tlacitko zpoustéjici akci




GUI v pythonu

e Python ma i nema GUI (jak se to vezme)
e K dispozici na fade platforem (OS)

TKinter

wxWidgets

Qt

Gtk+

FLTK

FOX

OpenGL

e Plus nekolik specifickych
Mac: The Mac port
Windows: Pythonwin (pouziva MFC)




Tkinter

e Na cviceni si ukazeme nékolik prikladu
v Tkinter
e Zacheme importem

import Tkinter
nebo

from Tkinter import *




Tkinter ,Hello world”

from Tkinter import *

root = Tk()

w = Label(root, text="Hello, world!")
w.pack()

root.mainloop()

m_lzl_l

Hella, world




Zakladni ,widgets” v Tkinter

Widget

Description

Button A zimple button, used to execute a command or other operation.

Canvas Structured graphics. This widget can be used to draw sraphs and plots,
create graphics editors, and to implement custom widgets.

Checkbutton Fepresents a variable that can have two distimet values. Clicking the
button toggles between the values,

Entry A text entry field.

Frame A container widget. The frame can have a border and a background, and
is used to group other widgets when creating an application or dialog
layout,

Label Dsplays a text or an image.

Listbox Displays a list of alternatives. The listbox can be confipured to get
radiobutton or checklist behavior,

Menu A menu pane. Used to implement pulldown and popup menus.

Menubutton A menubutton, Used to implement pulldown menus,

Message Drisplay a text, Similar to the label widget, but can automatically wrap text
to a given width or aspect ratio.

Radiobutton Fepresents cne value of a variable that can have one of many values,
Clicking the button sets the variable to that value, and clears all other
radiobuttons associated with the same variable.

Scale Allows vou to set a numerical value by dragging a “shder”

Scrollbar Standard serollbars for use with canvas, entry, listhox, and text widgets,

Text Formatted text display. Allows vou to display and edit text with various
stvles and attributes. Also supports embedded images and windows.

Toplevel A container widget displayed as a separate, top-level window.




Posledni prednaska

e Nasleduje cviceni v A104 v 12:00

e Toto byla posledni prednaska v tomto
semestru, terminy ZK jsou v ISu,
minimalné 75 % bodu z domacich ukolu
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