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13. Sistemprogramm éSanas elementi

Noddas saturs:
13.1. Pavedienprocesi
13.1.1 Pavedienprocesi Windows starlart
13.1.2. Pavedienprocesi POSIX stangart
13.2 Logu programasana Windows

13.1. Pavedienprocesi

Ar siskmprogrammSanu Seit tiek saprastaslas program@sanas aktiviites, kuis
izmantojanas konstrukcijas nav C++ standarts, bet ir platfaifraspekt/i, sisemas)
atkafgas. Viena noalam temam, ar ko saigis sistmprogramndSana, irparalélie procesi
Saji nodda tiks aptikoti t.s. viegla svardightweighed procesi jetpavedienperocesi
(thread9y, kas raksturojas ar to, ka tiem netiek iziilaleatkatgi resursi un kam neatkga no
citiem (paratla) ir tikai to izpilde. Vienas programmas ietvasygavedienprocesiem parasti
pietiek, lai realiztu (Xkietami) paratlu darlabu virkau izpildi.

Kad kada programma tiek palaista, tad prieis @automtiski tiek ieveidots viens process
(galvenais process), un programmas pasasiiz+ vai palaist @ kadus papildus procesus
parakli galvenajam.

Kaut af sintakse starp dadam platforram at&iras, tongr galvenie principi iridzgi. Seit
aplikotas tikai pags vienkirsakas konstrukcijas, uras ir:

e procesa izveidoSana (palaiSana);
e procesu sinhron&ana un pabeigSana.

Talak pasditie pieneri Windows un Linux vi@s palaiz divus paréllos procesus (sauksim tos
par A un B), un katrs no Siem procesiem izdruk ek&na \ertibas no Otz 3 (pievienojot
priek& savu identifikatoru, attiegi A vai B), tad katrs procesa begjizdruka, ka ir beidzies,
bet kad beiguSies abi procesi, tiek izditiskai sads paznojums (sk. pirmkoda piednus 13.1
un 13.2).

13.1.1. Pavedienprocesi Windows standart a
Lai Windows platform stradatu ar procesiemajelade biblioteka <windows.h>

Windows platform (sk. pirmkoda piegru 13.1) viens noidiskiem gdzieniem
programnadSanai ir t.shandle(‘rokturis’). Ta ir sava veidanorade (pointer) uz Windows
specifiskiem objektiem, ura to sauksim arturpmak materala. Lai Windows sistma stradatu
ar pavedienprocesiem, vispirmsadgfine norades uz tiem (sk. 10 rindu pirmka)d

Rindas 13 un 14 tiek atti@gi palaisti 2 paralie procesi. To veic ar funkcijaSreateThread
palidzibu. Svatgakie principi funkcijasCreateThreadzsaukuna:

o Paratla procesa veidoSana pamabame funkcijas izsaukumu, Windows \ddr
noteikts, kaa vienner ir funkcija ar atgriezamo tip(DWORD WINAPIun tiesi
vienu parametru ar tipfvoid *).

—— M

e Masu piengra S funkcija ir process, kas deéita rincis 25-33.

13-1



Janis Zuters. Programas$ana C++. 13. Siginprogramnasanas elementi.

e |zsaucamo funkciju padddreateThreagparameit #3, bet tai nododamo parametru
parametk #4 (ka redzams rsu piengra, funkcijai tiek padota nade uz ntisu doto
nosaukumu procesam (A vai B).

e Bez tam Windows si8ina pieprasa padot papildus procesa identifikatdh@amaciju
caur parametru #6), kas, manatpir liekvardiba, jo @c procesa palaiSanas procesu
identificg attiedga norade handlg.

e Funkcija atgriez nadi uz izveidoto procesu.

FunkcijaWaitForMultipleObjectsnodroSina, ka programma neiglak, kaner visi palartotie
procesi, kas tiek padoti ni&s forma caur parametru #2, nav beiguSiesdi $iek nodroSiata
sinhronizcija.

Pec procesa darbas beigm japazio sisEmai par resursa aftvoSanu (funkcija
CloseHandlg kas ggc biatibas ir kaut kagdizigs faila aizerSanai.

Funkcija process tiek papildus izmantota &msas funkcijaSleep kas nodroSina gaisanu
attiedgo skaitu milisekunzu.

Pirmkods 13.1. Paraélie procesi Windows vidc (syslthreadswin.cpp)

01 #include <windows.h>

02 #include <iostream>

03 using namespace std;

04

05 const int ITERATION_COUNT = 4;

06 DWORD WINAPI process (void *ptr);

07

08 int main()

09 {

10 HANDLE thread a, thread b;

11 char id _a={'A'}, id _b={'B'};

12 DWORD id2_ a, id2_ bj;

13 thread_a = CreateThread (NULL, 0, process, (void+*)&id a, O,
&id2_a);

14 thread b = CreateThread (NULL, 0, process, (void+*)&id b, 0,
&id2 _b);

15 HANDLE tt[2];

16 tt[0] = thread a;

17 tt[1l] = thread b;

18 WaitForMultipleObjects (2, tt, TRUE, INFINITE);

19 CloseHandle (thread a);

20 CloseHandle (thread Db);

21 cout << "END OF " << id_a << " " << id b << endl;

22 return 0;

23 }

24

25 DWORD WINAPI process (void *ptr)

26 {

27 for (int i=0; i<ITERATION_ COUNT; i++)

28 {

29 cout << *((char*)ptr) << i << endl;

30 Sleep (rand()%2*100);

31 }i

32 cout << "End of the thread " << *((char*)ptr) << endl;

33 }
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Programmas datbas pierars:

AQ

BO

Al

Bl

A2

A3

B2

B3

End of the thread End of the thread B
A

END OF A B

Pantginiet laist programmu no komandrindas a&kartigi, iegistot daZdus rezulitus
(funkcija process notiek g@dma skailu izmantoSana), bez tam ddn rezulitu iegiSana
pafmada, ka, pirms tas netiek spaécpateikts (Seit anWaitForMultipleObjecty tikmer nelada
sinhronizcija starp procesiem nenotiek.

13.1.2. Pavedienprocesi POSIX standart a

Atskiriba no Windows standarta, POSIX naadls konkgtas opegtajsisttmas standarta, bet
gan standarts, kurep tradcijas atbalst&Jnix/Linux sisemas.

Pirmkoda pierars 13.2 paida to pasu programmu, kas ieprieks, tikai POS | Xavdi
(attieagi to var nokompit tikai Unix/Linux sisema).

Lai POSIX standafitstradatu ar procesiemajeladé biblioteka <pthread.h>.

Pec lidzibas ar Windowsandle vispirms ir izveido procesu objekti ar tigathread_t(rinda
9).

Procesu palaiz ar funkcijpthread_creatdrindas 12 un 13), kas izsauc funkciju, kam imgie
parametrgvoid *) ar atgriezamo tip(void *). Funkcija unds parametrs tiek padots caur
parametriem #3 un #4. Funkcipshread_createaur parametru #1 inicializorocesa objektu.

Sinhronizciju POSIX standaiditveic ar funkcijupthread_join(rindas 14 un 15), un tas tiek
veikts katram sinhrongiamam procesam atsekignevis ar vienu kogju komandu, K ir
Windows.

Pirmkods 13.2. POSIX paraélie procesi Eys2threadsposix.cc)

01 #include <iostream>

02 #include <pthread.h>

03 using namespace std;

04

05 void *process (void *ptr);

06

07 int main()

08 {

09 pthread t thread a, thread b;

10 char id a='A', id b='B';

11 char *res_a, *res b;

12 pthread create (&thread_a, NULL, process, (void*)&id a);
13 pthread create (&thread b, NULL, process, (void*)&id b);
14 pthread join (thread a, (void**)&res _a);

15 pthread join (thread b, (void**)&res b);
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16 cout << "END OF " << *res a << ' '<< *res b << endl;
17 pthread exit (NULL);

18 return (0);

19 3}

20

21 void *process (void *ptr)

22 {

23 for (int i=0; i<4; i++)

24 {

25 cout << "" << *((char*)ptr) << i << endl;

26 sleep (rand()%2);

27 }i

28 cout << "End of the thread " << *((char*)ptr) << endl;
29 return ptr;

30 }

Programmas datbas pierars:

AQ

BO

Bl

Al

B2

A2

B3

End of the thread B
A3

End of the thread A
END OF A B

13.2. Logu programm éSana Windows

NakoSais pierars demonst vienkarsSu logu programmu Windows ddkas dara sekojoSas
darlabas vai sp veikt sekojoSus uzdevumus:

e lzveido logu ar nosaukumu , The Hello World program”

e Loga pirmaj rindina izvada tekstu ,Hallo World”, kurugpzimé afn mainot loga
izmerus vai aktivizjot logu;

e Loga otraj rindina skaita sekundes kopsS programmas palaiSanas;
e Loga treSd rindina izvada nospiesttaustha kodu;
e Var tikt aiz\erta af, nospiezot tausiu Esc

Lai palaistu programmu, projekta tipam Dev-C++gvjighit Win32 GUI(pierasi WIN32
Consolevieta, sk.sys3window.dgytapec tas nav iesgfamsarpus Dev-C++ projekta (pa
taisno nacppfaila).

Programma sast no $idam galvenagm ddam (pirmkoda pierérs 13.3):

e FunkcijaWinMain (rindas 10-59) Windows sisha aizstj pierastomain Tadgjadi
Windows sistma C++ vairs nav ,irs”, bet ir ticis inkorpogts siséma.

e Tiek inicializéta struktira loga izveidoSanai (rindas 17-32).
e Tiek izveidots logs (rindas 34-48).

e Visa programmas daitha ir ,kert” notikumus un tos apatiat, ko reprezerstt.s.
notikumu cikls (rindas 50-55).
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» Katra atseviga notikuma apsidi veic funkcijaWndProcar fiksttu interfeisu (rindas
7, 20, 61-125). So funkciju (&i$iba no WinMain) drikst nosaukt citdi, tikai tas
attieagi japieregistre (rinda 20).

Funkcia WndProcredzami galveni&/indowsnotikumi:

e WM_CREATE - loga izveidoSana;

e WNM_PAINT - loga parzimeSana (piereram, mainot izréru vai aktivizjot), ;

e VM_TIMER - taimera notikums;

e VM_DESTROY - loga likvidSana,

e VM_KEYDOWN - taustha nospieSana, funkcijas parametrs #3 (gBaran)
nosaka nospiestaustiha kodu.

Teksta izvadei uz ekna tiek lietota funkcij@ extOut

Lai veiktu izvadi log, Windows sistma tiek noteik& veida izmantots t.s. apartaas
konteksts device contexDC) un ZmeSanas parametru konfigidanas strukita (paint
structure, rindas 66, 77-80, 85, 90, 93, 112-115.

& The Hallo World Program =10l x|

Hallo, world!
45
71

Attels 13.1. Programmas (13.3) darbibas piemers

Pirmkods 13.3. Vienkarss logs Windows sistma (sys3window.cpp)

01 #include <windows.h>
02 #include <string>
03 #include <stdio.h>

04

05 using namespace std;

06

07 LRESULT CALLBACK WndProc (HWND hWnd, UINT nMsg, WPARAM wParam,
08 LPARAM lParam);

09

10 int WINAPI WinMain(HINSTANCE hInst, HINSTANCE hPrelInst,
11 LPSTR lpszCmdLine, int nCmdShow)
12 {

13 HWND hwnd;

14 MSG msg;

15 WNDCLASSEX wC;

16

17 //£ill the WNDCLASSEX structure with the appropriate values
18 wc.cbSize = sizeof (WNDCLASSEX) ;

19 wc.style = CS_HREDRAW | CS_VREDRAW;

20 wc.lpfnWndProc = WndProc;

21 wc.cbClsExtra = 0;

22 wc.cbWndExtra = 0;

23 wc.hInstance = hInst;

24 wc.hIcon = LoadIcon(NULL, IDI EXCLAMATION) ;
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

wc.hCursor = LoadCursor (NULL, IDC_ARROW);
wc.hbrBackground = (HBRUSH)GetStockObject (WHITE BRUSH) ;
wc.lpszMenuName = NULL;

wc.lpszClassName = "Hallo World";

wc.hIconSm = LoadIcon(NULL, IDI_ EXCLAMATION) ;

//register the new class
RegisterClassEx(&wc);

//create a window

hWnd = CreateWindowEx (
WS_EX_ APPWINDOW,
"Hallo World",
"The Hallo World Program",
WS_OVERLAPPEDWINDOW | WS_VISIBLE,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
NULL,
NULL,
hInst,
NULL

)i

//event loop - handle all messages
while (GetMessage(&msg, NULL, 0, 0))
{
TranslateMessage(&msqg);
DispatchMessage (&msqg);

}

//standard return value
return (msg.wParam);

}

LRESULT CALLBACK WndProc (HWND hWnd, UINT nMsg, WPARAM wParam,
LPARAM lParam)
{
static int Ticks = 0;
//device context used for drawing
HDC hDC;

//find out which message is being sent
switch(nMsg)
{
case WM _CREATE:
//create the timer (0.1 seconds)
SetTimer (hWwnd, 1, 100, NULL);
break;

case WM _PAINT:
PAINTSTRUCT ps;
hDC = BeginPaint (hWnd, &ps);
TextOut (hDC, 0, 0, "Hallo, world!", 13);
EndPaint (hWnd, &ps);
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81 break;

82

83 case WM TIMER: //when the timer goes off (only one)

84 //get the dc for drawing

85 hDC = GetDC(hwnd);

86 if (Ticks % 10 == 0)

87 {

88 char text[20];

89 sprintf (text, "%i", Ticks/10);

90 TextOut (hDC, 0, 20, text, strlen(text));

91 }i

92 Ticks = (Ticks+1l) % 1000000;

93 ReleaseDC (hWnd, hDC);

94 break;

95

96 case WM DESTROY:

97 //destroy the timer

98 KillTimer (hWwnd, 1);

99 //end the program

100 PostQuitMessage(0);

101 break;

102

103 case WM _KEYDOWN:

104 if (wParam == VK ESCAPE)

105 {

106 SendMessage (hWnd, WM DESTROY, 0, 0);

107 }

108 else

109 {

110 char text[20];

111 sprintf (text, "%i", wParam);

112 hDC = GetDC(hwWnd);

113 TextOut (hDC, 0, 40, " ", 1)

114 TextOut (hDC, 0, 40, text, strlen(text));

115 ReleaseDC(hWnd, hDC);

116 ¥

117 break;

118

119 default:

120 //let Windows handle every other message

121 return(DefWindowProc (hWnd, nMsg, wParam,
lParam));

122 }

123

124 return 0;

125 }
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