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Materiat na dzis
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Procesy, watki, synchronizacja, wspétdzielenie zasobéw
Jeden watek wiele programow (procesdéw)
Kiedy potrzebne jest programowanie wielowgtkowe
Narzedzia programowania
Zrodha informacji
Klasyczny program systemu Windows:
Tworzenie okna i petla obstugi zdarzen
Blokowanie interfejsu graficznego podczas obliczen
Dodanie watku obliczeniowego w programie
Uruchamianie programéw zewnetrznych - elementy synchronizacji

. Sekcje krytyczne i inne narzedzia synchronizacji

8. Wprowadzenie do programowania technologii multimedialnych
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Procesy, watki...
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Wolna encyklopedia
Proces — jedno z najbardziej podstawowych pojeé w informatyce, definiowane jako egzemplarz

wykonywanego programu. Kazdy nowo powstaly proces otrzymuje unikalny numer, kiory go jednoznacznie

Strona giowna identyfikuje, tzw_ PID (ang. process identifier).

Kategorie artykutow
Najlepsze hasta W celu wykonania programu system operacyjny przydziela procesowi zasoby (pamiec, czas procesaora i inne

Losuj artykut — szczegdtowa lista zasobdw znajduje sie dalej), ale takZe mozZe byé konieczne wspdtbiezne wykonywanie
pewnych fragmentdw programu. Aby to zrealizowac, program moze zazadac utworzenia okreslong] liczby
watkow, wykonujacych wskazane czesci programu — o ich wspdtbiezne wykonanie dba system operacyjny
(albo sam program, wowczas mowi sie o zielonych watkach). Watki wspotdziela prawie wszystkie zasoby
zarezerwowane dla danego procesu, wyjatkiem jest czas procesora, kiory jest przydzielany indywidualnie

* Dla czytelnikow
Zgtos biad
Czeste pytania (FAQ)
Strona kontaktowa kazdemu watkowi.

Wykluczenie
odpowiedzialnosci Za zarzadzanie procesami odpowiada jadro systemu operacyjnego, sposob ich obstugi jest rozny dla

Wannmaz Wikinedie roznvch systemow operacvinvch. W svstemie operacvinvm kazdv proces posiada proces nadrzedny. 7 kolei b




Procesy, watki...
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Wolna encyklopedia

Strona gtowna
Kategorie artykutow
MNajlepsze artykuty
Losuj artykut

* Dla czytelnikow
Zgtos biad
Czeste pytania (FAQ)
Strona kontaktowa

Wykluczenie
odpowiedzialnosci

Wannmaz Wikinedie

Stary uktad stron & Logowanie i rejestracja
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Watek (informatyka)

Ten artykut dotyczy pojecia watkdw w programowaniu. Zobacz tez: inne znaczenia tego stowa.

Watek (ang. thread) — czes¢ programu wykonywana wspdtbieznie w obrebie jednego procesu; w jednym
procesie moze istniec wiele watkow.

Rdznica miedzy zwykiym procesem a watkiem polega na wspdtdzieleniu przez wszystkie watki dziatajace w
danym procesie przestrzeni adresowej oraz wszystkich innych struktur systemowych (np. listy otwartych
plikow, gniazd itp.) — z kolei procesy posiadaja niezalezne zasoby.

Ta cecha ma dwie waZne konsekwencje:

1. Watki wymagaja mniej zasobdw do dziatania i tez mnigjszy jest czas ich tworzenia.
2. Dzieki wspotdzieleniu przestrzeni adresowe] (pamieci) watki jednego zadania moga sie miedzy sobg
komunikowac w bardzo fatwy sposéb, niewymagajacy pomocy ze strony systemu operacyjnego.

MNr—nlrnannin Aosralnin AonSai ilad o damich aneanoan rrsacbania indhmin welenSnmilen and Adand fa

|
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Wielozadaniowosé

[edytuf]

Wielozadaniowosé — cecha systemu operacyjnego umozliwiajaca mu réwnoczesne wykonywanie wiecej

niZ jednego procesu. Zwykle za poprawna, realizacje wielozadaniowosci odpowiedzialne jest jadro systemu
operacyjnego.

Implementacja (edyui
Wielozadaniowosc zapewniona jest miedzy innymi przez planiste, czyli czesc systemu operacyjnego

realizujaca algorytm szeregowania zadan w kolejce do przyznania czasu procesora.

Rownoczesnosc jest pozorna, gdy system ma dostepnych mnigj procesordw niz zadan do wykonania.
Wowczas dla uzyskania wrazenia wykonywania wielu zadan jednoczesnie, konieczne staje sie dzielenie
czasu.

Systemy wielozadaniowe mozna podzieli¢ na oferujace 1 nie oferujace wywtaszczania. W systemach z
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Wielowatkowosc¢ (ang. multithreading) — cecha systemu operacynego, dzieki ktorej w ramach jednego
procesu moze wykonywac kilka watkow lub jednostek wykonawczych. Mowe watki to kolejne ciagi instrukcii
wykonywane oddzielnie. Wszystkie watki tego samego procesu wspotdziela kod programu i dane.

Wielowatkowog¢ moze takze odnosic sie do samych procesordw. W takim wypadku oznacza mozliwosc

Jednoczesnego wykonywania wielu watkow sprzetowych na pojedynczej jednostce wykonawcze] — rdzeniu

(ang. core). Wielowatkowosc w procesorach mozliwa jest dzieki temu, Ze nie wszystkie czesci jednostki
wykonawczej sa w jednakowym stopniu wykorzystywane przez pojedynczy watek (ciag instrukcji). Nieaktywne
czesc jednostki wykonawcze] moga w tym czasie wykonywac inny watek zwiekszajac efektywnosc
wykorzystania catego procesora. W zaleznosci od rodzaju technik zastosowanych do obstugi dodatkowych
watkow sprzetowych spotyka sie od 2 (najczescie]) do nawet 8 watkow sprzetowych na pojedynczy rdzen

procesora (core).

Cachv wialowwatkknwnenri

[yl




Procesy, watki...

Czy mozliwa jest wielozadaniowos¢ przy wykorzystaniu pojedynczego watku?

Czy mozliwe jest wykonywanie wielu watkdéw w systemie z pojedynczym
procesorem (pojedynczym rdzeniem)?

Czy ma sens tworzenie wielu watkdw w systemie z jednym rdzeniem procesora?

Co sie moze sta¢d, jesli dwa watki wykonywane réwnoczesnie bedg korzystac z tych
samych zmiennych?

7/67



...synchronizacja, wspotdzielenie...

Watek 1 Watek 2

zapN /ﬂpis

Zbioér zmiennych

Problem - pojedynczy rdzen, przetagczanie watkéw w czasie:
~Watek 1” zapisat czes¢ danych, system go wstrzymat i uruchomit ,Watek 2”,

(4

~Watek 2” zapisat wszystkie dane, system go wstrzymat i uruchomit ,Watek 1”7,
ktéry dokonczyt zapis danych. Dane sg niespojne.

Konieczna jest synchronizacja watkow!

8/67



...synchronizacja, wspotdzielenie...

Watek 1 Watek 2

za p\ /)dczyt

Zbiér zmiennych

Problem - pojedynczy rdzen, przetgczanie watkéw w czasie:

~Watek 1” zapisat czes¢ danych, zaczat robi¢ cos$ innego lub system go wstrzymat.
Dane sg niespojne. ,Watek 2” odczytuje dane (np. parametry metody

obliczeniowej) i wykonuje obliczenia z wykorzystaniem nonsensownych
parametrow.

Konieczna jest synchronizacja watkow!

9/67



...synchronizacja, wspotdzielenie...

Watek 1 Watek 2

za p\ /)dczyt

Zbiér zmiennych

Problem - dwa rdzenie, dwa watki wykonywane w tym samym czasie:

~Watek 1” przetwarza blok danych wstepnie, ,Watek 2” odczytuje dane
przetworzone przez pierwszy i przetwarza je dalej. Algorytm jest kontynuowany
poniewaz wcigz pojawiajq sie nowe bloki danych.

Problem: ,Watek 2” moze gubi¢, nie nadgzac przetwarzac kolejnych blokéw danych

lub ,Watek 2" jest zbyt szybki i moze przetwarzac przetwarzac niektdre bloki
danych powtérnie

Konieczna jest synchronizacja watkow!
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...synchronizacja, wspotdzielenie...

Mechanizmy synchronizacji watkow:

semafor - licznik okreslajacy liczbe dostepnych zasobow, w miare zajmowania
zasobow jego wartosc¢ jest zmniejszana, wartos$c¢ zero oznacza brak zasobow -
watek, ktory chce uzyskac dostep do zasobdw musi w takim przypadku zostad
wstrzymany.

mutex - semafor binarny, przyjmuje wartos¢ 1 lub 0, stosowany do blokowania
dostepu do zmiennych w pamieci lub kodu programu.

sekcja krytyczna - fragment kodu programu, ktéry w danej chwili moze by¢
wykorzystywany przez co najwyzej jeden watek, np. dlatego, ze korzysta ze
wspotdzielonych zasobdw.

11/67



Kiedy potrzebne jest...

1. Rozdzielenie watkow interfejsu graficznego i obliczeniowego

(sensowne nawet przy pojedynczym rdzeniu).
Zapobiega blokowaniu interfejsu graficznego uzytkownika podczas

wykonywania obliczen.

12/67



Kiedy potrzebne jest...

2. Zrownoleglenie obliczen, ten sam algorytm wykonywany wspétbieznie na
roznych danych (np. podziat obrazu na czesci i filtracja poszczegdlnych czesci)

’Czeéc' danych 1
Zbior danych Algorytm Potgczenie danych *Wynik

ﬁ

Czesc¢ danych 2

13/67



Kiedy potrzebne jest...

3. Przetwarzanie potokowe (ang. pipeline) — alogorytm jest podzielony na
mniejsze algorytmy, ktére wykonywane sg kolejno na nadchodzacych w czasie
danych (np. danych multimedialnych wideo lub dzwieku).

Nadajnik danych Dane posrednie Odbiornik danych

Algorytm 1 Algorytm 2

14/67



Narzedzia programowania

Visual Studio C++ - $rodowisko programistyczne
Microsoft Windows SDK - dodatkowe narzedzia i biblioteki

15/67



Narzedzia programowania
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Visual C++2010
Express

Visual C++ 2010 Express

Build custom applications in Visual C++, a
powerful language that gives deep and
detailed control when building either native

Windows (COM+) applications or NET

Framework-managed Windows applications.

Learn more about

Visual C++ 2010 Express 2
Install Visual C++ 2010 Express

Visual C# 2010
Express

Visual C# 2010 Express

Build custom applications in Visual C#, a
simple, powerful, type-safe, and object-
oriented language that enables rapid
application development with the
expressiveness and elegance of C-style
languages.

Learn more about

Visual C# 2010 Express >

o0
Visual Basic 2010
Express

Visual Basic 2010 Express

Build custom applications in Visual Basic, a
fast and easy way to create .NET Framewark
-based Windows applications. Programs
written in Visual Basic benefit from security
and language interoperability.

Learn more about

Visual Basic 2010 Express »

Install Visual Basic 2010 Express
|

4

Visual '
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Install Visi
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Narzedzia programowania
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Microsoft Search Download Center = PRODUCTS STORE DOWNLOADS SUPPORT

Download Center i

Windows  Office Product downloads Download categories  Security  Resources

fg Microsoft Windows SDK for Windows 7 and .NET
= Framework 3.5 SP1

Quick links The Windows SDK for Windows 7 and .NET Framework 3.5 SP1 pro
samples, header files, libraries, and tools designed to help you de\
applications using both native (Win32®) and managed (.NET Frarr

4 Overview

¥ System requirements

¥ Instructions , Z——
< I §




Zrodla informacii

Charles Petzold, Programming Windows
MSDN Library
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Zrodla informacii
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Programming Windows, 5" Edition

Programmin
& & Programming Windows is a tutorial for

- i
W“'ldOWS programmers wishing to write applications for

Fifth Edition Windows using the C programming language and

C h a I’l es . the native Win32 applicati_on progran@ing
interface (API). Programs written using this book

PetZO I d run under every version of Windows from

Windows 95 through Windows XP and beyond.
Knowledge of C is required.

Tha definitive
Zuide to the
Win32" APl
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MSDN Library
Windows Develop

Getting Started
What's New in the Wi
Application Installati Servicing
Audio and Video
Data Access and Storage
Devices
Diagnostics
Documents and Printing
DirectX Graphics and Gaming
Graphics
Internet
Netwarking
Security and Identity

Server Technologies
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158 out of 384 rated this helpful  Rate this topic

This documentation provides info about developing applications and drivers for the
Windows operating system. The Win32 and COM application programming interface
(APL) were designed primarily for development in C and C++, and support
development for both 32- and 64-bit Windows. For more info, see these Dev Centers:
Windows Desktop Development and Windows Hardware Development.

The .NET Framework also provides programming interfaces for developing Windows
applications, components, and controls. These programming interfaces can be used
with a variety of programming languages, including Visual Basic, C#, and C++. For
more info, see the .NET Development documentation.

You can also develop Metro style apps. For mare info, see Metro style app
development.

In this section

= Getting Started

>
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Search MSDN with Bing < | Processes and Threads =~msdn

MSDN Library ) 30 outof 48 rated this helpful  Rate this topic

Windows Development

An application consists of one or more processes. A process, in the simplest terms, is
an executing program. One or mare threads run in the context of the process. A thread
is the basic unit to which the operating system allocates processor time. A thread can
execute any part of the process code, including parts currently being executed by
another thread.

System Services
Processes and Threads
What's New in Processes and Threads
About Processes and Threads

Using Processes and Threads . . ] ]
A job object allows groups of processes to be managed as a unit. Job objects are

namable, securable, sharable objects that control attributes of the processes associated
with them. Operations performed on the job object affect all processes associated with
Community Content the job object.

Process and Thread Reference

A thread pool is a collection of worker threads that efficiently execute asynchronous
callbacks on behalf of the application. The thread pool is primarily used to reduce the
number of application threads and provide management of the worker threads.

Add code samples and tips to enhance
this topic.

More..| A fiber is a unit of execution that must be manually scheduled by the application.
Fibers run in the context of the threads that schedule them.

I£3
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There are a variety of ways to coordinate multiple threads of execution. The functions
described in this overview provide mechanisms that threads can use to synchronize
access to a resource.

Windows Development
System Services
Synchronization
What's New in Synchronization

About Synchronization + What's New in Synchronization
Using Synchronization + About Synchronization
Synchronization Reference = Using Synchronization

= Synchronization Reference
Community Content

AsyncOp.com...
8L AsyncOp.com Tutorial... Send comments about this topic to Microsoft

More.. | Build date: 3/7/2012
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Klasyczny program Windows

Zagadnienia:
Projekt programu w Visual Studio C++
Tworzenie interfejsu graficznego (okna) programu
Zdarzenia i petla obstugi zdarzen (jeden watek wiele procesow!)
Efekt blokowania sie interfejsu graficznego
Dodanie watku obliczeniowego
Komunikowanie sie watkow za pomocg kolejki zdarzen (Skonczytem!)
Wywotywanie programéw zewnetrznych i oczekiwanie na ich zakonczenie
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7 Start Page - Microsoft Visual Studio
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Save Selected Ikems As...
@ Save Al Chrl+Shift+5 Recent Projects Get News from Microsoft
Export Template... Download the latest information for developers to the Start |
Page Setup. .. Click here to enable an R3S feed that provides regularly updated article
i e = about new technologies, produck tips and tricks, and upcoming events, |
Print... Ctr+P live feed also includes information about service packs, community 3
technology previews, and Beta releases of Microsoft products and
Recent Files 2 .
Mew Project ? W
Recent Projects ]
Exit Cpen: Project bypes: Templates: | MET Framework 3.5 M |§|
Create: n
1= Visual C++ ¥isual Studio installed templates
ATL
w LR I5win32 Console Application E|Win32 Project:
T General
at's Me
My Templates

Yisual C+ ;“:C t Devi L P

Creating mart Device )

Building & Test earch online Templates. .,

Howe Do T Winge

MSDN Fol "

Yisual T+ Wizards

Wisual T+ Other Languages

Extend i Cther Project Types

2150l |
CQ o @das |'~Elpmp |Res | i Test Projects

Cukpuk

Shiow output: from:

2l

[5] Qutput ||£| Command Windev || Task List |

& project for creating a Win32 application, console application, DLL, or static library
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Ii] ’ Erowse, .. ]

Location: CiiDocurments and SetkingstPiokriMaje dokumenty,_Wisual

Salution Hame: [ create directory For solution
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Projekt programu w Visual Studio

Win32 Application Wizard - Wspolbeznel

[, Application Settings
Overview Application type: Add common header files for:
Win32 Application Wizard - Wspolbezne1 i
re Ly Application Settings ® an
o (O Console application
Welcome to the Win32 Application Wizard O
(O static library
Additional options:
Overview These are the current project settings: [ Empty project
Application Settings * Windows application
Click Finish from any window to accept the
After you create the project, see the project!
about the project features and files that are g
Xt | [ Finish ] [ Cancel
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W Wspolbeznel - Microsoft Visual Studio
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File Edit Wiew Project Build Debug Tools  Test
A9 - - B 2L P Debug -+ Win32 v|@ Eiﬂ‘i@%ﬁ,m

Window  Help

|
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Ready

Solution Explorer - Solution “wspol,., w QL X Resource.h [ wspolbolied . rc WSpoIheznel.cpp] v X g
—— i
étj 99-1 {Global Scope) M| vilg
" ! ' . o
(A Solution “Wspalbeznel” (1 project) int APIENTRY _tiMnMain (HINSTANCE hInstance, ~1(% |
e ‘:33%5"""?2“?1 HINSTANCE hPrevInstance, |
= Ea;r Files N LPTSTR 1pCmdLine, lig;
- ESOUFCE, ] -
T Cmd3h =
- [n] stdafxh = n nCmdShow 2
- [n] targetver.h { S
. Iﬂ wispolbeznel.h UNREFERENCED_PAREHETER(hPrEVIr.lSt,anCE] H g_
& [ Resource Files UNREFERENCED_PARAMETER(lpCmdLine)
- 8] small.ico
- 8] wspolbeznel .ico /f TODO: Place code here.
- [ wispolbeznel rc M3G msg;
= [ Source Files HACCEL hiccelTahle;
. l’-:-‘_‘] stdafx.cpp
. t:.*_"]WspoIbeznel.cpp ‘ f¢ Initialize global strings
----- [Z] Readie.txt LoadString (hInstance, IDS APP TITLE, szTitle, MAY LOADSTRING) ;
Loaditring (hInstance, IDC_W3POLE El, sezWindowClass, MAX LOADITRING) :
MyFegisterClass (hinstance) ;
ff Perform application initialization:
if (!InitInstance (hInstance, nCmdShow)) ‘
{
return FALSE:
i
hiccelTable = LoadAccelerators(hInstance, MAKEINTRESOURCE (IDC_W3POLBEZINEL) ) :
f¢ Main message loop:
while [(GetMesszage|&Lm=ag, NULL, 0O, O))
{
if [(!'Translateldccelerator (wsg. hund, hiccelTable, &nsg))
{
Translatelessage [ &msg) ;
DispatchMessage ( &msg) ; «
i
i
return [(int) msg.wParam:
) v
@Solu... |@Clas... Eprop... " | <] 1l ] [i]
Oubput v 1 X |
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" Wspolbeznel - Microsoft Visual Studio

File Edit Yiew Project Build Debug

TR A=A N IR RN

Tools  Test  ‘Window  Help

L fu . __.E - __-",l B Debug - 2 'J_@

Solution Explorer - Solution "wWspol.., w I X

=2 loa g g fl 0
- X

m Solukion “Wspolbeznel' {1 project)
= (54 Wspolbeznel

= [ Header Files

|n] Resource.h

|h] stdafx.h

] targetver.h

1] wspolbeznel b
[ Resource Files

5] smallico

8] wspolbezret ico
21 Wspolbeznel rc
= [ Source Files

€+ stdafx.cpp

&+ wspolbeznel .cpp
----- E] ReadMe, bxt

=]

Resource.h }/Wspolbeznel.rc Wspo -cpp
{Global Scope) M | W
L
i E

E LEESULT CALLEBACE WndProc (HUND hWnd, UINT message, WPARLM wParsm, LPARAM 1Param)

i
int wmId, wmwEvent:
PAINTSTRUCT ps:
HDC hde;

switch (message)
i
cage WH COMMAND:
wmmId = LOWORD (wParam) ;
wmoEvent = HIWORD (wParsn) 2
/¢ Parse the menu selections:
switch (wmmId)
i
case IDM ABOUT:
DimlogBox (hInst, MAKEINTRESOURCE (IDD_ABOUTEOX), hUnd, About):
break;
case IDM EXIT:
DestroyWindow (hifnd) ;
break;
default:
return DefWindowProc (hiind, message, wParam, lParam);
i
break:
case WH PAINT:
hde = BeginPaint (hWnd, &£ps):
J4 TODO: Add any drawing code here...
EndPaint (hiind, &ps):
break:;
case WH DESTROY:
PostQuitHMessage (0);
break:;

default:
return DefWindowProc (hilnd, message, wParam, lParam);

| zapedodg §| | X000 | ‘}q

@Solu... @Gas... EProp... [FRres. . [ ([l i (2]
Qutput o x
Shew etk From: R I [ S - N = M|
=] Cutput |E| Command Window |Lﬁ Task List |
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Ready




PQtla zdarzen (jeden watek wiele proceséw!)

System operacyjny ' —

M
while (GetMessage(&msg, NULL, 0, 0))

Ny

TranslateMessage(&msg);
DispatchMessage(&msg);

- —L ]
=
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W Wspolbeznel - Microsoft Visual Studio

File Edit Wiew Project Build Debug

SRR - NI EECN ruvgv:-"ﬂ b Debug

Tools  Test  window  Help

- Win32 e} !iﬂﬁﬁﬂ

Solution Explorer - Solution “wspol,., w QL X
&

m Solution "Wspolbeznel' {1 project)
= (54 Wspolbeznel

=) [ Header Files

o [n] Resource.h

[n] stdafx.h

|n] targetver.h

- |n] wspolbeznei .h
=[5 Resource Files

3] small.ico

2] wspolbeznet ica
[ Wspolbeznel o
[ Source Files

l’-}:‘j stdafx.cpp

ﬁ::j Wspolbeznel |
- [£] ReadMe.txt

Wspolheznel.rc]’ wspolbeznel.cpp v X
FELEEEEEEET TSRS SRS SRS SRS S A SRS SRR -

IDC_WSPOLEEZNEL MENU ‘
BEGIN

POPUFP "&File™
BEGIN
MENUITEM "E&xit™,

IDM_EXIT ‘
END

POPUFP "&Help™

BEGIN
HENUITEM "&ibout ...", IDM ABOUT
END

|SQ!]J9dUJd §| |><0q|00_|_ ‘}q

EMD
ﬁ Qpen
SEGEEEE TSRS SRS RS E AR
Open with,
Yiew Code eor
_'.‘:'-, “igw Class Diagram
. EZNE1 ACCELERATCORS
% | Compile
Exclude From Project IDM_ABOUT, A3CIT, ALT
IDH ABOUT, AJCII, ALT
# | cut -
53| Copy
K| Remoye FELEEEEEEET PSS FE SRS E SRR E RSP RS RS PR E SRR
Rename
E.ia Properties
IDD_ABOUTEOX DIALOGEX 0O, 0O, 170, &2
STYLE D3_SETFCNT | DS MODALFRAME | D3 _FIZEDSYS | W3_POPUP | WS CAPTICN | W3_3YIMENU M
@Solu... |@Clas... Eprop... |Res... | <I e ——— = = 1l I [i]
Qutput » 4 X
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spolbeznel - Microsoft Visual Studio

=

=

File Edit ‘iew

Project  Build Debug

Solution Explorer - Solution “wspol,., w QL X

Tools  Test

Lr B, IR ..E L= b Debug

Window  Help
- Win32 -

%ml

m Solution "Wspolbeznel' {1 project)

(=4 Wspolbeznel

=) (L5 Header Files
|n] Resaurce.h
[n] stdafx.h

/¢ Microsoft Visual C++ generated include file.
/f Used by Wspolbheznel.rc

Resource.h ]/Wspolbeznel.rc " wspolbeznel.cpp | - X
{Global Scope) W
B¢/ {{N0_DEPENDENCIES}} ~

|SQ!]J9dUJd §| |><0q|00_|_ ‘}q

Ready

i
Ei:;g::;:;n';lh #define IDS_AFF TITLE 103
=[5 Resource Files
[l smallico #define IDR MAINFRAME 128
8] Wspolbeznet .ico #define IDD WSPOLBEZNE1 DIALOG 102
@ wspolbeznel .rc fidefine IDD_ABOUTEOX 103
=[5 Source Files #define IDM ABOUT 104 3
¢+ stdafx.cpp * #define IDM EXIT 1058
f}_‘ﬂWspoIbeznel.cpp #define IDI_WSFOLBEZINE1 107
""" [£] Readme.txt #define IDI_SMALL 108
fidefine IDC_WSPOLBEZNE1 109
fdefine IDC _MYICoN Z
o #ifndef IDC_STATIC
F#define IDC_STATIC -1
#endif
/¢ Next default values for new chjects b |
i
- #ifdef APSTUDIO INVOEED
#ifndef ALPITUD IO _READCNLY 3IYMEOLSZ
#define _APS NO NFC 130
fidefine _AP3 NEXT RESOURCE_VALUE 1z9
#define APS NEXT COMMAND VALUE 32771
#define APS_NEXT CONTROL_VALUE 1000
#define APS NEXT SYMED VALUE 110
- #endif
#endif
@Solu... |@Clas... Prop... |Res... | < | i
Qutput » 4 X
Shewar bk Frarm: SRR B ==l
[5] Quiput | Command Window || Task List |
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Projekt programu w Visual Studio

Resource.h

#define IDM_OBLICZ 155 ‘

Wspolbieznel.rc

IDC_WSPOLBEZNE1 MENU
BEGIN
POPUP "&File"
BEGIN
MENUITEM "E&xit", IDM_EXIT
END

MENUITEM "&Oblicz", IDM_OBLICZ *

POPUP "&Help"
BEGIN
MENUITEM "&About ...", IDM_ABOUT
END
END
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Projekt programu w Visual Studio

Wspolbieznel.cpp

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM [Param)
{

switch (message)

{
case WM_COMMAND:

switch (wmlId)

{
» case IDM_OBLICZ:
MessageBox(hWnd, TEXT("Rozpoczynam"), TEXT("Obliczenia"), MB_OK);
Sleep(10000); //Symuluje 10.sekundowe obliczenia
MessageBox(hWnd, TEXT("Koncze"), TEXT("Obliczenia"), MB_OK);

break;
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‘€ Sleep function (Windows) - Windows Internet Explorer

oty
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I:I || % |=T'Google
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77 Ulubiane |}"' Sleep Function (windows) | |

Home rLl'br;ary

Learn Downloads Support Community Sign in | United States - English | % | &=

Search MSDN with Bing O]

Sleep function .;,u--*i_"msdn'

MSDN Library 48 out of 82 rated this helpful
Windows Development
System Services

Processes and Threads

Process and Thread Reference

Rate this topic

Applies to: desktop apps only

Suspends the execution of the current thread until the time-out interval elapses.

Process and Thread Functions
AssignProcessTolobObject
AttachThreadinput
AvQuerySystemResponsiveness
AvRevertMmThreadCharacteristics
AvRtCreateThreadOrderingGroup
AvRtCreateThreadOrderingGroupEx
AvRtDeleteThreadCrderingGroup
AvRtloinThreadCrderingGroup
AvRtLeaveThreadOrderingGroup
AvRtWaitOnThreadOrderingGroup
AvSetMmMaxThreadCharacteristics
AvsetMmThreadCharacteristics
AvSetMmThreadPriority
BindloCompletionCallback
CallbackMayRunLong
CancelThreadpoollo
CleanupGroupCancelCallback
CloseThreadpool
CloseThreadpoolCleanupGroup

CloseThreadpoolCleanupGroupMembers

CloseThreadpoollo
CloseThreadpoolTimer
CloseThreadpoaolWait
CloseThreadpoolWork
ConvertFiberToThread
ConvertThreadToFiber
ConvertThreadToFiberEx
CreateFiber
CreateFiberEx
CreateJobObject
CreateProcess

Crontalracncchcllenr

To enter an alertable wait state, use the SleepEx function.

Syntax

Copy

VOID WINAPT Sleep(
_ in DWORD dwMilliseconds

)i

Parameters
dwMilliseconds [in]

The time interval for which execution is to be suspended, in milliseconds.
A value of zero causes the thread to relinquish the remainder of its time slice to any other thread that is ready to run. If there are
no other threads ready to run, the function returns immediately, and the thread continues execution.

Windows XP: A value of zero causes the thread to relinquish the remainder of its time slice to any other thread of
equal priority that is ready to run. If there are no other threads of equal priority ready to run, the function returns
immediately, and the thread continues execution. This behavior changed starting with Windows Server 2003,

A value of INFINITE indicates that the suspension should not time out,
Return value
This function does not return a value.
Remarks

This function causes a thread to relinquish the remainder of its time slice and become unrunnable for an interval based on the value of
dwMilliseconds. The system clock "ticks” at a constant rate. If dwMilliseconds is less than the resolution of the system clock, the thread may
sleep for less than the specified length of time. If dwMilliseconds is greater than one tick but less than two, the wait can be anywhere
between one and two ticks, and so on. To increase the accuracy of the sleep interval, call the timeGetDewCaps function to determine the
supported minimum timer resolution and the timeBeginPeriod function to set the timer resolution to its minimum, Use caution when

[v]




Efekt blokowania interfejsu

1. Uruchomié program (zielony trojkat) k

-

—1Wspolbeznel g@-\

File ©blicz Help

2. Wybra¢ opcje “Oblicz”
3. Pojawi sie okno z informacjg o rozpoczeciu obliczen — wcisng¢ “"OK”
[

Program jest martwy przez 10 sekund!
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Dodanie watku obliczeniowego

HWND okno;
DWORD watek_id;
HANDLE watek;

DWORD WatekObliczen(LPVOID param)

{
MessageBox(okno, TEXT("Rozpoczynam"), TEXT("Obliczenia"), MB_OK);
Sleep(10000);
MessageBox(okno, TEXT("Koncze"), TEXT("Obliczenia"), MB_OK);
return O;

b

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM IParam)
{

case IDM_OBLICZ:
okno = hWnd;
watek = CreateThread(NULL, O,
(LPTHREAD_START_ROUTINE)WatekObliczen,
NULL, 0, &watek_id);
break;
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ECreateThread function (Windows) - Windows Internet Explorer
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Home rLl'l:lr;arg.r

Learn Downloads

Search MSDN with Bing O]

MSDN Library

Windows Development

System Services

Processes and Threads

Process and Thread Reference

Process and Thread Functions

AssignProcessTolobObject
AttachThreadinput
AvQuerySystemResponsiveness
AvRevertMmThreadCharacteristics
AvRtCreateThreadOrderingGroup
AvRtCreateThreadOrderingGroupEx
AvRtDeleteThreadCrderingGroup
AvRtloinThreadCrderingGroup
AvRtLeaveThreadOrderingGroup
AvRtWaitOnThreadOrderingGroup
AvSetMmMaxThreadCharacteristics
AvsetMmThreadCharacteristics
AvSetMmThreadPriority
BindloCompletionCallback
CallbackMayRunLong
CancelThreadpoollo
CleanupGroupCancelCallback
CloseThreadpool
CloseThreadpoolCleanupGroup
CloseThreadpoolCleanupGroupMembers
CloseThreadpoollo
CloseThreadpoolTimer
CloseThreadpoaolWait
CloseThreadpoolWork
ConvertFiberToThread
ConvertThreadToFiber
ConvertThreadToFiberEx
CreateFiber
CreateFiberEx
CreateJobObject
CreateProcess

Crontalracncchcllenr

) &4 out of 196 rated this helpful

Community

Support Signin | United States - English | %F | &=

CreateThread function .;u-“ msdn

Rate this topic

Applies to: desktop apps only
Creates a thread to execute within the virtual address space of the calling process.

To create a thread that runs in the virtual address space of another process, use the CreateRemoteThread function.

Syntax

Copy
HANDLE WINAPI CreateThread(

__in_opt  LPSECURITY_ATTRIBUTES lpThreadAttributes,
_in SIZE_T dwStackSize,
~in LPTHREAD START_ROUTINE lpStartAddress,
_ in_opt LPVOID lpParameter,
_in DWORD dwCreationFlags,
_ out_opt LPDWORD lpThreadId
'H
Parameters

[pThreadAttributes [in, optional]
A pointer to a SECURITY_ATTRIBUTES structure that determines whether the returned handle can be inherited by child processes.
If lpThreadAttributes is MULL, the handle cannot be inherited.

The IpSecurityDescriptor member of the structure specifies a security descriptor for the new thread. If [pThreadattributes is NULL,
the thread gets a default security descriptor. The ACLs in the default security descriptor for a thread come from the primary token
of the creator.

Windows XP: The ACLs in the default security descriptor for a thread come from the primary or impersonation
token of the creator. This behavior changed with Windows XP with SP2 and Windows Server 2003. For mare
information, see Remarks.

dwstackSize [in]

The initial size of the stack, in bytes. The system rounds this value to the nearest page. If this parameter is zero, the new thread
uses the default size for the executable. For more information, see Thread Stack Size.

[pStartAddress [in]




Dodanie watku obliczeniowego

1. Uruchomié program (zielony trojkat)

2. Wybrac opcje “Oblicz”

3. Pojawi sie okno z informacjg o rozpoczeciu obliczen — wcisng¢ “"OK”
i..

4. Wybrac opcje “Oblicz”

5. Pojawi sie okno z informacjgq o rozpoczeciu obliczen - wcisng¢ “OK”

Uruchomilismy dwa niezalezne watki obliczeniowe!

Interfejs graficzny sie nie blokuje!
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Dodanie watku obliczeniowego

Zablokowanie wielokrotnego uruchamiania watku przez wykorzystanie uchwytu
watku jako ,mutexa”.

HWND okno;
DWORD watek_id;
HANDLE watek = NULL;

DWORD WatekObliczen(LPVOID param)

{

//  MessageBox(okno, TEXT("Rozpoczynam"), TEXT("Obliczenia"), MB_OK);
Sleep(10000);
MessageBox(okno, TEXT("Koncze"), TEXT("Obliczenia"), MB_OK);
watek = NULL;
return 0;

}
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LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM IParam)
{

case IDM OBLICZ:

okno = hlhnd;
if(watek != NULL)
{

MessageBox(hwnd, TEXT("Juz dziala"),
TEXT("Obliczenia"), MB_OK);

}
else
{
MessageBox(hwnd, TEXT("Rozpoczynam"),
TEXT("Obliczenia"), MB_OK);
watek = CreateThread(NULL, O,
(LPTHREAD_START ROUTINE)WatekObliczen,
NULL, O, &watek_id);
}
break;
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Komunikowanie sie watkow

Watek obliczeniowy moze poinformowac¢ watek GUI o zakonczeniu dziatania
generujac zdarzenie. Umieszcza to zdarzenie w kolejce zdarzen programu za
pomocg funkcji PostMessage(). Wykorzystano kod zdarzenia ,,uzytkownika™
WM_USER.

DWORD WatekObliczen(LPVOID param)

{
Sleep(10000);
watek = NULL;
PostMessage(okno, WM_USER, @, 0);
return 0;
}
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Search MSDN with Bing ) PostMes sage function

MSDM Library ) 213 out of 1597 rated this helpful  Rate this topic

Windows Development

Windows Application Ul Development Applies to: desktop apps only

Windows and Messages Places (posts) a message in the message gueue associated with the thread that created the specified window and returns without

Messages and Message Queues waiting for the thread to process the message.

Message Reference

Message Functions

BroadcastSystemMessage
BroadcastSystemMessageEx
DispatchMessage
GetlnputState

To post a message in the message queue associated with a thread, use the PostThreadMessage function.

Syntax

GetMessage BOOL WINAPI PostiMessage(
GetMessageExtralnfo in_opt HWND hund,
GetMessagePos ::i_n_ UINT Msg,
GethMessageTime in WPARAM wParam,

GetQueuestatus _in LPARAM 1Param
InSendMessage K

InsendMessageEx

PeekMessage

PostMessage Parameters

PostQuitMessage
PostThreadiMessage
RegisterWindowMessaqe Type: HWND

ReplyMessage

SendAsyncProc A handle to the window whose window procedure is to receive the message. The following values have special meanings.
SendMessage

SendMessageCallback Value Meaning

SendMessageTimeout
SendMotifyMessage HWND_BROADCAST The message is posted to all top-level windows in the system, including disabled or invisible unowned

SetMessageExtralnfo ((HWIND)OxFFET) windows, overlapped windows, and pop-up windows. The message is not posted to child windows.

hwind [in, optional]

TranslateMessage
WaitMessage NULL The function behaves like a call to PostThreadMessage with the dwThreadid parameter set to the

identifier of the current thread.

Community Content

-
"? IGN .IN BLEM'". Starting with Windows Vista, message posting is subject to UIPL The thread of a process can post messages only to message




Komunikowanie sie watkow

Watek GUI obstuguje zdarzenie WM_USER w funkcji WndProc.

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM 1lParam)
{

switch (message)

{
case WM_USER:
MessageBox(hWnd, TEXT("Koncze"), TEXT("Obliczenia"), MB_OK);

break;
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Home rl_ibrary Learn Downloads

MSDM Library
Windows Development
Windows Application UI Development
Windows and Messages
Messages and Message Queues
Message Reference
Message Constants

OCM_BASE

WI_APP

WM_USER

Community Content

Add code samples and tips to
enhance this topic.

More...

Support

WM _USER

8 out of 13 rated this helpful  Rate this topic

Community

Applies to: desktop apps only

Used to define private messages for use by private window classes, usually of the form WM_USER+x, where x is an integer value.

#define WM_USER axaaae

Remarks

The following are the ranges of message numbers.

Range Meaning

0 through WM_USER -1 Messages reserved for use by the system.
WM_USER through 0x7FFF Integer messages for use by private window classes.
WM_APP (0x8000) through OxBFFF Messages available for use by applications.

0xC000 through OxFFFF String messages for use by applications.

Greater than OxFFFF Reserved by the system.

Message numbers in the first range (0 through WM_USER -1} are defined by the system. Values in this range that are not explicitly
defined are reserved by the system.

Message numbers in the second range (WM_USER through 0x7FFF) can be defined and used by an application to send messages
within a private window class. These values cannot be used to define messages that are meaningful throughout an application because
some predefined window classes already define values in this range. For example, predefined control classes such as BUTTON, EDIT,
LISTBOX, and COMBOBOX may use these values. Messages in this range should not be sent to other applications unless the
applications have been designed to exchange messages and to attach the same meaning to the message numbers.

hessage n




Wywotanie programu zewnetrznego

Tworzenie watku - CreateThread()
Tworzenie procesu... - CreateProcess()
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Home rl_ibrary Learn Downloads Support Community

CreateProcess function

81 out of 267 rated this helpful

MSDM Library
Windows Development

System Services Applies to: desktop apps only
Processes and Threads
Process and Thread Reference
Process and Thread Functions

Rate this topic

Creates a new process and its primary thread. The new process runs in the security context of the calling process.

If the calling process is impersonating another user, the new process uses the token for the calling process, not the impersonation

AssignProcessTolobObject token. To run the new process in the security context of the user represented by the impersonation token, use the
AttachThreadInput CreateProcessAsUser or CreateProcessWithLogonW function.

AvQuerySystemResponsiveness

AvRevertMmThreadCharacteristics Syntax

AvRtCreateThreadOrderingGroup
AvRtCreateThreadOrderingGroupEx
AvRtDeleteThreadOrderingGroup

. i BOOL WIMAPI CreateProcess(
AvRtloinThreadOrderingGroup

_ din_opt LPCTSTR lpApplicationName,
AvRtLeaveThreadOrderingGroup __inout_opt LPTSTR lpCommandline,
AvRtWaitOnThreadOrderingGroup __in_opt LPSECURITY_ATTRIBUTES lpProcessAttributes,
AvSetMmMaxThreadCharacteristics __din_opt LPSECURITY_ATTRIBUTES lpThreadAttributes,
AvSethMmThreadCharacteristics _in BOOL bInheritHandles,
AvsethMmThreadPriority —%” DWORD dwCre Et.iO”FlagsJ
BindloCompletionCallback —;:-§§: tﬁgﬁ;@u’:x:zﬂ;g;dm
CallbackMayRunLong ~din LPSTARTUPTNFO 1pStartupInfo,
CancelThreadpoollo ~out LPPROCESS_INFORMATION lpProcessInformation

CleanupGroupCancelCallback V;
CloseThreadpool

CloseThreadpoolCleanupGroup
CloseThreadpoolCleanupGroupMembers  parameters
CloseThreadpoollo

CloseThreadpoolTimer [pApplicationName [in, optional]

CloseThreadpoolWait

CloseThreadpoolWork The name of the module to be executed. This module can be a Windows-based application. It can be some other type of
ConvertFiberToThread maodule (for example, M5-DOS or 05/2) if the appropriate subsystem is available on the local computer.
ConvertThreadToFiber

The string can specify the full path and file name of the module to execute or it can specify a partial name. In the case of a

Con\fertThreadToFlberEx partial name, the function uses the current drive and current directory to complete the specification. The function will not use the
CreateFiber . . Y . L
) search path. This parameter must include the file name extension; no default extension is assumed.
CreateFiberEx
CreateJobObject The [pApplicationWName parameter can be NULL. In that case, the module name must be the first white space—delimited token in

the [niCo = 0 Ol are a1 file & that rontaing 3 cnace g_runte nns fo ate ere the file




Wywolanie programu zewnetrznego

Nowy proces (program) uruchomimy wewngtrz watku obliczeniowego.

Watek obliczen konczy sie zanim zostanie zamkniete okno notatnika!

DWORD WatekObliczen(LPVOID param)

{
STARTUPINFO si;
PROCESS_INFORMATION pi;
ZeroMemory( &si, sizeof(si) );
si.cb = sizeof(si);
ZeroMemory( &pi, sizeof(pi) );
//Sleep(10000);
CreateProcess(NULL, TEXT("notepad.exe"), NULL, NULL,
FALSE, @, NULL, NULL, &si, &pi);
watek = NULL;
PostMessage(okno, WM _USER, @, 0);
return 0;
}
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Jesli sg problemy

Zmieni¢ wiasciwosci projektu na Use Multi-Byte Character Set

‘Wspaolbeznel P
Configuration: | Active{Debug) « | Platform: [A:tive(WinEZ]

~| [ configurstion Manager... |

» Common Properties
a Configuration Properties

General

Debugging

VC++ Directories
C/C++

Linker

Manifest Tool
Resources

XML Document Generator
Browse Information
Build Events
Custom Build Step

i1 ] »

4
T I 56 tionDiS(Confiurtion) =l

Intermediate Directory ${Configuration)\
Target Name $(ProjectName)
Target Extension JEXE

Extensions to Delete on Clean *.cdfi*.cache™ obj%ilkc™ resources; ™ b ™.t ™.t "t ™ rsp;

Build Log File S{IntDirNS{MSBuildProjectName).log
Platform Toolset v100
Enable Managed Incremental Build No
4
Configuration Type Application (.exe)
Use of MFC Use Standard Windows Libraries
Use of ATL Mot Using ATL
Character Set Use Multi-Byte Character Set
Commeon Language Runtime Support No Commen Language Runtime Suppol
Whele Program Optimization Mo Whole Program Optimization
Output Directory

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

Zastosuj
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Wywolanie programu zewnetrznego

Chcemy zakonczyc¢ watek obliczen dopiero po zamknieciu okna notatnika.

Wykorzystujemy synchronizacje - wstrzymujemy zamkniecie watku do momentu
zakonczenia procesu notatnika.

DWORD WatekObliczen(LPVOID param)

{
CreateProcess(NULL, TEXT("notepad.exe"), NULL, NULL,
FALSE, @, NULL, NULL, &si, &pi);
WaitForSingleObject(pi.hProcess, INFINITE);
CloseHandle(pi.hProcess);
CloseHandle(pi.hThread);
watek = NULL;
PostMessage(okno, WM_USER, @, 0);
return 0;
}
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WaitForSingleObject function (Windows)

C

(- 3> |f: msdn.microsoft.com/en-us/library/ms687032 (v=vs.85).aspx srvc '-.l' msdn library
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Home '[ibrary Learn Downloads Support Community

Search MSON with Sing e | WaitForSingleObject function _an,-fi_" msdn

MSDM Library 101 out of 143 rated this helpful  Rate this topic
Windows Development

System Services Applies to: desktop apps only
Synchronization

Synchronization Reference . B . . . : . .
Synchronization Functions To enter an alertable wait state, use the WaitForSingleObjectEx function. To wait for multiple objects, use the

AcquireSRWLockExclusive WaitForMultipleObjects.
AcquireSRWLockShared

AddSIDToBoundaryDescriptor Syntax
AddintegrityLabelToBoundaryDescriptor

APCProc

Cancel\aitableTimer DWORD WINAPI WaitForSingleObject(
ChangeTimerQueueTimer __in  HANDLE hHandle,
ClosePrivateMNamespace __in DWORD dwMilliseconds
CreateBoundaryDescriptor );

CreateEvent

CreateEventEx

CreateMutex Parameters

CreateMutexEx

CreatePrivateNamespace hHandle [in]

CreateSemaphore
CreateSemaphoreEx
CreateTimerQueue If this handle is closed while the wait is still pending, the function's behavior is undefined.
CreateTimerQueueTimer
CreateWaitableTimer
CreateWaitableTimerEx
DeleteBoundaryDescriptor
DeleteCriticalSection The time-out interval, in milliseconds. If a nonzera value is specified, the function waits until the abject is signaled or the interval
DeleteSynchronizationBarrier elapses. If dwMilliseconds is zero, the function does not enter a wait state if the abject is not signaled: it always returns

DeleteTimerQueue immediately. If dwMilliseconds is INFINITE, the function will return only when the object is signaled.
DeleteTimerQueusEx

DeleteTimerQueueTimer Return value

EnterCriticalSection

EnterSynchronizationBarrier If the function succeeds, the return value indicates the event that caused the function to return. It can be one of the following values.
GetOverlappedResult

GetOverlappedResultEx Return code/value  Description

Waits until the specified object is in the signaled state or the time-out interval elapses.

A handle to the object. For a list of the object types whose handles can be specified, see the following Remarks section.

The handle must have the SYNCHRONIZE access right. For more information, see Standard Access Rights,

dwiMilliseconds [in]




Sekcja krytyczna

EnterCriticalSection (&CriticalSection);

Tutaj Jjest fragment kodu, ktdéry moze byé¢ wykonywany tylko
przez pojedynczy watek w tym samym czasie.

LeaveCriticalSection (&CriticalSection);
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The following example shows how a thread initializes, enters, and releases a critical section. It uses the
InitializeCriticalSectionAndSpinCount, EnterCriticalSection, LeaveCriticalSection, and DeleteCriticalSection functions.

// Global variable

CRITICAL_SECTION CriticalSection; ‘
int main( wveid )

1
// Initialize the critical section cne time only. ’
if (!InitializeCriticalSectionAndSpinCount(&CriticalSection,
axpeeee4aa) )
returng
// Release resources used by the critical section chject.
DeleteCriticalSection(&CriticalSection);
}
DWORD WINAPI ThreadProc( LPVOID lpParameter )
1
// Reguest ownership of the critical section.
EnterCriticalSection(&CriticalSection);
// Access the shared resource.
// Release ownership of the critical section.
LeaveCriticalSection(&CriticalSection);
return 1;
h

m
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Applies to: desktop apps only

Initializes a critical section object and sets the spin count for the critical section. When a thread tries to acquire a critical section that is
locked, the thread spins: it enters a loop which iterates spin count times, checking to see if the lock is released. If the lock is not released
before the loop finishes, the thread goes to sleep to wait for the lock to be released.

Syntax

BOOL WINAPI InitializeCriticalSectionAndSpinCount(
_ out LPCRITICAL SECTION lpCriticalSection,
_in  DWORD dwSpinCount

'H

Parameters
IpCriticalSection [out]

A pointer to the critical section object.
dwSpinCount [in]

The spin count for the critical section object. On single-processor systems, the spin count is ignored and the critical section spin
count is set to O (zero). On multiprocessor systems, if the critical section is unavailable, the calling thread spins dwSpinCount
times before performing a wait operation on a semaphore associated with the critical section. If the critical section becomes free
during the spin operation, the calling thread avoids the wait operation.

Return value
This function always returns a nonzero value,

Windows Server 2003 and Windows XP: If the function succeeds, the return value is nonzero. If the function fails, the
return value is zero (0). To get extended error information, call GetLastError. This behavior was changed starting with
Windows Vista.




Sekcja krytyczna

Problemy:
1. Koniecznos¢ inicjowania i usuwania sekcji krytycznej.
2. Koniecznos¢ wywotywania funkcji LeaveCriticvalSection().

Zakonczenie programu oraz wyjscie z funkcji moze zachodzi¢ w réznych miejscach.

Trzeba z uwagq analizowac kod i we wszystkich miejscach, w ktérych program moze
sie zakonczy¢ wywotac funkcje DeleteCriticalSection(). We wszystkich miejscach, w
ktérych wychodzi sie z sekcji krytycznej wywotac LeaveCriticvalSection(). Takich
miejsc moze by¢ duzo i tatwo ktéres przeoczyc!
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Sekcja krytyczna

W C++ mozna zdefiniowac dwie klasy: sekcji krytycznej i blokowania sekcji.
W konstruktorach klas umieszcza sie elementy inicjujgce a w destruktorach funkcje:

DeleteCriticalSection
oraz
LeaveCriticalSection.

Kompilator C++ zapewni wywotanie destruktora w odpowiednim czasie podczas
opuszczania sekcji krytycznej oraz podczas zamykania programu. Przykiadem
implementacji takich klas sg klasy (Microsoft plik wxutil.h):

CcritSec — wykorzystuje strukture CRITICAL_SECTION
oraz

CautolLock — wywotuje EnterCriticalSection w konstruktorze i LeaveCriticalSection w destruktorze.
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Sekcja krytyczna

class CAutolLock
CAutoLock(const CAutoLock &refAutolLock);

protected:
CCritSec * m_pLock;

public:
CAutoLock(CCritSec * plock)
{
m_plLock = plock;
m_pLock->Lock();
b

~CAutolLock() {
m_pLock->Unlock();
b
i

class CCritSec {

CCritSec(const CCritSec &refCritSec);

&:'IIJ{ITICAL_SECTION m__CritSec;

public:

}

CCritSec() {
InitializeCriticalSection(&m_CritSec);

b

~CCritSec() {
DeleteCriticalSection(&m_CritSec);

b

void Lock() {
EnterCriticalSection(&m_CritSec);

3

void Unlock() {
LeaveCriticalSection(&m_CritSec);

3
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Sekcja krytyczna

Przyktad uzycia:

class KlasaZSekcjaKrytyczna
{
public:
int JakasFunkcja(void)

{
CAutolLock zablokuj_1(&blokada);

,
int InnaFunkcja(void)
{...

{
CAutolLock zablokuj_2(&blokada);

Yorr
}

private:
CCritSec blokada;

+s
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The following examples demonstrate how to use the synchronization objects:

Waiting for multiple objects
Using named abjects

Using event objects

Using mutex objects

Using semaphore objects
Using waitable timer objects
Using waitable timers with an asynchronous procedure call
Using critical section objects
Using condition variables
Using one-time initialization
Using singly linked lists
Using timer queues
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Synchronizacja w multimediach

1. Przetwarzanie potokowe (dodanie watku rozdzielajacego Sciezke
przetwarzania danych),

2. Rozplatanie danych wideo i audio (dodawanie oddzielnych watkow
przetwarzania obrazu i dzwieku),

3. kaczenie potokdw danych multimedialnych z réznych zrddet (splatanie danych
wideo i audio, poréwnywanie danych),
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Technologia multimedialna
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WIKIPEDIA —— :
The Free Encyclopedia From Wikipedia, the free encyclopedia
Main page - The topic of this article may not meet Wikipedia's general notability guideline. Please help to establish
I \) notability by adding reliable, secondary sources about the topic. If notability cannot be established, the article is
A —— likely to be merged, redirected, or deleted. (Septemper 2014)
Current events S This article does not cite any references or sources. Please help improve this article by adding citations to
Randorm aticle " reliable sources. Unsourced material may be challenged and removed. gseptemaer 2012)
Donate to Wikipedia
i A multimedia framework is a software framework that handles media on a computer and through a network. A good multimedia framewark offers an intuitive
- (BErEeen APl and a modular architecture to easily add support for new audio, video and container formats and transmission protocols. it is meant to be used by
Help applications such as media players and audio or video editors, but can also be used to build videoconferencing applications, media corverters and other
Ahout Wikipedia multimedia tools.
Community portal L N ) ) . ) ) ) .
In contrast to function libraries, a multimedia framewark provides a run time environment for the media processing. ldeally such an environment provides
Recent changes P P 4 ¥ P
Contact Wikipedia execution contexts for the media processing blocks separated from the application using the framewark. The separation supports the independent processing
of multimedia data in a timely manner. These separate contexts can be implemented as threads.
b Toolbox
_ See also [edit]
b Printlexport
= LERaEREs s GStreamer, a cross-platform pipeline-based multimedia framework
Geosky e Phonaon, a cross-platform multimedia framework from the Gt toolkit
Deutsch o DirectShow, a multimedia framewark and APl produced by Microsoft for software developers to perform various operations with media files or streams. -
Espafial » Nledia Foundation, a COM-based multimedia framewark pipeline and infrastructure platform provided by Microsoft for digital media in Windows Vista &




DirectShow
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Audio and Video The Microsoft DirectShow application programming interface (AP]) is a media-streaming architecture for Microsoft Windows. Using
DirectShow DirectShow, your applications can perform high-quality vicleo and audio playback or capture. A
Intraduction to DirectShow The DirectShow headers, libraries, SDK tools, and samples are available in the Windows SDK.

Getting Started
About DirectSh
Using DirectShow
DirectShow Samples
DirectShow Reference
Directx Media Ohjects
DirectShow Editing Servicas
DirectShow: Appencdix

Note Previous versions of the DirectShow SDK were included in the Directy SDK. The last version of the DirectX SDK to includle
DirectShow was Direct® 9.0 SDK Update - (February 2005) Extras. After this version, DirectShow was moved to the Wincows SDK. To get
the latest version of the DirectShow headers, libraries, and samples, download the Windows SDK.

The DirectShow cdocumentation is divided into the following sections:

Introcluction to DirectShow
Getting Started
Ahout DirectSho
Using DirectShow
DirectShow Samples
DirectShow Reference
Direct¥ Media Objects
DirectShow Editing Services
Appendixes

Community Content

Adld code samples and tips to
enhance this topic.

Maore
Related topics

Media Technologies for Windows




Grafy i filtry

%< 113-1306_MVILAVI (Read only) - GraphEdit M=%

File Edit Wiew Graph Favorites Options  Help

D|E|e| & &]5[@] »|n|s| sl=| | & 2] 5]

I
mpnl - | prtpi Stream 00 :;]—p_ *Fom XFurmnltl . it Catire :5—'_- XFom I memonI - | it mpnl | prtol I .|
112-1206_Rh.A8 £l SP"&.S{,,, & A Deoompressor S T A4 Decompressor D056 MIPEG Compressor | et AVIOTE wynik avi
| g™
| nprtod
L pat Cantire I XFom XFom Ot VMR i
“| ™ Smart Tee Al Decompressor o006 “deo Renderer
ir—’_- RN NPITpN (EIce e
Defautt Direct Sound Devi
| etault Direct Soun, Evice (D
Ready
Graph
1. Graf przetwarzania (przyktad grafu rekompresji Insert Filters. . Cri+F

danych z podgladem) - program GraphEdit,

Enumerate Cached Filkers... Ctrl+E

Filtr (modut przetwarzania) - interfejsy. Play Erter
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Interfejsy
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Applies to: desktop apps only

D

CCBaseDbject HRESIILT Ftecei'u'e[

DirectShow Base Classes |IN0nDe|egatingUn|<n0WH I IMediaSample *pSample
DirectShow Base Class Reference CUnKnown ) ] H
CBaselnputPin
m_pAllocator | 1Quality Contral I
m_bReacOnly -
m_hFlushing | IFin I
m_SampleProps | CBasePin
BaginFlush e )
BreakConnect | IMernInputFin I

CBaselnputPin

CBaseInputPin

-~ CBaselnputPin
CheckStreaming

EndFlush

Getallocator
GetallocatarRequirements
Inactive

IsFlushing

IsReadonly

Maotify

MNaotifyallocator

D

The cBazeInputPin class is an abstract base class for implementing input pins. This class adds suppaort for the IMemInputPin interface,
in addition to the IPin interface support provided by CBasePin.

To use this class, derive a new class and overridle at least the following methods:

® CBaselnputPin::BeginFlush

& CBaselnputPin EndFIush’
® CBaselnputPin::Receive

.

-

CBasePin::CheckMediaType
CBasePin::GetMediaType
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CBaseOutputPin
m_pallacator
m_pInputPin
Active
BaginFlush
BreakConnect
CBaseOutputPin
CheckCannect
CompleteConnect
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DeliverBeginFlush
DeliverEndFlush
DeliverEndOfStream
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EndFlush
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Applies to: desktop apps only

CCBaseDhject )
[iNonDelegatingunknown | wvirtual HRESLLT Deliver(
T — >} .I‘-’EdiaSample tpSample
| I0uality Contral I ] !
| IPin |
| \_CBasePin )

L( CBaseOutputPin )

The cBasetutputPin class is an abstract base class that implements an output pin.

This class derives from CBasePin. It differs from CBasePin in the following respects:

® It connects only to input pins that support the IMemInputPin interface.

o It supports local memaory transport through the IMemAllocator interface.

® It rejects end-of-stream, flush, and new-segment natifications. (These should not be sent to an output pin.)
® It provicdes methods for delivering samples downstream.

When the pin connects, it requests a memary allocator from the input pin. Failing that, it creates a new allocator object. The output pin is
responsible for setting the allocator properties. It does this through the pure virtual method CBaseOutputPin::DecideBufferSize. v
Override this method in your derived class. If the input pin has any buffer requirements, they are passed to the DecicdeBufferSize
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Audio and Video This article introcuces the basic terminology and concepts that are used in DirectShow. After reading this section, you will be ready to
DirectShaw write your first DirectShow application.
Getting Started Filters and Filter Graphs

Building DirectShow Applications
Introduction to DirectShow Applicatior
How To Play a File

The building block of DirectShow is a software component called a filter. A filter is a software component that performs some operation
on a multimedia stream. For example, DirectShow filters can

read files
get video from a video capture device
decocdle various stream formats, such as MPEG-1 video

.
L ]
Cammunity Content .
® pass data to the graphics or sound card

Adld code samples and tips to
enhance this topic.

Filters receive input and produce output. For example, if a filter decodes MPEG-1 vicdeo, the input is the MPEG-encaded stream and the

More output is a series of uncompressed video frames.

In DirectShow, an application performs any task by connecting chains of filters together, so that the output from one filter becomes the

input for another. A set of connected filters is called a filter graph. For example, the following diagram shows a filter graph for playing an
AVT file.
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Windows Development

Audio and Video The Challenge of Multimedia
DirectShow Working with multimeclia presents several major challenges:
About DirectShow
DirectShow System Overview ® Multimedia streams contain large amounts of cata, which must be processed very quickly.
The Filter Graph anel Its Components * Audio and video must be synchroniz_ecl 50 that it sta_rts and stops at the same tim_e_._ and plays at the same rate.
Building the Filter Graph ® Data can come from many sources, including Io;al f|.Ies_. computer networks, television broac.lcasts_. and video camgras..
Data Flow in the Filtar Graph ® Data comes in a variety of formats, such as Audio-Video Interleaved (AVT), Advanced Streaming Format {ASF), Mation Picture

Experts Group (MPEG), and Digital Videa (DV).
® The programmer cdoes not know in advance what hardware devices will be present on the end-user's system.

Event Motification in DirectShow
Time ancl Clacks in DirectSho

Dynamic Graph Building The DirectShow Solution
Plug-in Distributors

DirectShow is designed to address each of these challenges. Its main design goal is to simplify the task of creating digital mecdlia

applications an the Windows platform, by isolating applications from the complexities of data transports, harcdware differences, and
Community Content synchronization.

) Tao achieve the throughput needed to stream video and audio, DirectShow uses Direct3D and DirectSound whenever possible. These
Adld code samples and tips to : - \ ; . ; . .
. enhance this topic technologies render data efficiently to the user's sound and graphics cards. DirectShow synchronizes playback by encapsulating medlia
pie. data in time-stamped samples. To handle the variety of sources, formats, and hardware devices that are possible, DirectShow uses a
Mare madular architecture, in which the application mixes and matches different software compaonents called filters.

DirectShow provides filters that support capture and tuning devices based on the Windows Driver Mocdel (WDM), as well as filters that
support older Video for Windows (VW) capture cards, and codecs written for the Audio Compression Manager (ACM) and Video
Compression Manager (VCM) interfaces.

The following diagram shows the relationship between an application, the DirectShow companents, and some of the hardware and
software components that DirectShow supports.
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DirectShow provides a debugging utility called GraphEdit, which you can use to create and test filter graphs.

GraphEcdlit is a visual tool for building filter graphs. With GraphEdit, vou can experiment with a filter graph before vou write any
application code. You can also load a filter graph that your application creates, to verify that your application is building the correct
graph. If vou develop a custom filter, GraphEdit provides a quick way to test it: Simply load a graph with vour custom filter and try
running the graph. If vou are new to DirectShow, GraphEdit is a good way to become familiar with filter graphs and the DirectShow
architecture.

The following illustration shows how GraphEdit represents a simple filter graph.

Cutput
CiATest. avi

= input pin Stream 00
Al Splitter

= Imput
Yideo Renderer

Each filter is represented as a rectangle. Smaller squares along the edges of the filters represent pins. Input pins are on the left side of
the filter, and output pins are an the right side. The arrows represent the connections between pins.

With GraphEcdlit, you can:

Create and modify filter graphs using a visual, drag-and-drop interface.

Simulate programmatic calls to build a graph.

Run, pause, stop, and seek a graph.

See what filters are registered on your computer, and view registry information for each filter.

View filter property pages. o
View the media types of pin connections.
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