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OCHOBHU KOHUENLUUW

« [lpouec — nporpama rno Bpeme Ha HEMHOTO U3MbITHEHHUE.
« BkroyBa MHOXECTBO KOMIMOHEHTA:

— [lporpameH kof (text section).

— TeKyLwiaTta My akTUBHOCT, BKMNOYBaLla PErMcTpuUTe Ha

npouecopa.

— Crek.

— [aHHoBa 4acT c rrobasriHu NpoMeHNBM.

— [OuHamun4yHo 3aemaHa namet (Heap).
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[lporpama u npouec

[Mporpama — nacrMBeH KOMMOHEHT, CbXpaHeH Ha Aucka
(M3nbnHUM dann).

NMpouec — aKTUBEH KOMIMOHEHT.

[lporpamaTta ctaBa npoLec, Korato U3NbJIHUMUAT doans ce
3apenu B nameTtTa.

EnHa nporpama MoXxe [a ce U3nbIiHABa KaTo MHOXECTBO
npoLiecu.
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bnok 3a ynpasrneHue Ha npoueca

process state

process number

MHd)OpMaLWI;I, daCcouunmMpaHa C program counter
Bceku npouec (Process Control
Block — PCB).
reqgisters

memory limits

list of open files
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[Toouecu B nameTTa

ngrﬂm counter
| 2000 ¢ |

Address  Main memory

0

[ (X}
Dispatcher

RILLL
Process A

BOO0
Process B

| 20000
Process C

OnepayuoHHu cucmemu, Xpucmo BbniyaHos



Mopaen c ABe CbCTOSAHUA Ha NpouecuTe

Dispatch

-
Pause
Queue '
Enter Dispatch Exit
X = » Processor >
Pause
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Mopgen c neT CbCTOAHUSA Ha rnpouecuTtTe

Dispatch

@—@




OpraHusauusi Ha CbCTOSIHUATA Ha

rnpouecuTe
Process
control block
Eunning —
— Onawku ot PCB
Blocked




3nbnHeHne Ha npoLecuTe

Process A
— ]
Process C
Dispatcher
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EonHMYHa onallka Ha B11oKupaHu
npoLecwu

Release

_ Ready queue |
Admit Dispatch

Ty 1 Processor

Time-out
-l
Blocked queue _

Event Event wait
OCCUrs
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MHOXXeCcTBO onaLllKku Ha 611oKnpaHu
npouecwu

_ Ready queue _ Release -
Admat Dispatch
T | Processor
Time-out
-
Event 1 queue
' Event 1 wait
Event 1 - :
occurs
Event 2 queue
ent 2 Event 2 wait
Event - :
occurs
L ]
.
.
Event n queue
Event n - Event n wait
oCccurs
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Peannsauunsa Ha npouec B Linux

task struct

pid t pid; /* process identifier */

long state;

/* state of the process */

unsigned int time slice /* scheduling information */

struct task struct *parent;
struct list head children;
struct files struct *files;
struct mm struct *mm;

7N

struct task_struct
process information

R Wl

struct task _struct
process information

/* this process’s parent */
/* this process’s children */
/* list of open files */
/* address space of this process */

"/

!

current

struct task_struct
process information

L

(currently executing proccess)
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CTtpykTypu gaHHm Ha OC 3a
ynpaBrieHne

Process
image
= Memory tables -
Process
Memory 1
Devices > 140 tables
Files
Processes - File tables
Primary process table
- Process |
Process 2
Process
Process 3 image
" Process
. n
L ]
Process n
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[1peBKNOYBaHE KOHTEKCTA Ha
npouecuTe

« [lpn npeBkno4YBaHe KbM ApPYyr MNpoLec cucrtemarta
TpsibBa [Ja CbxpaHW CBbLCTOAHUMETO Ha cTapus
npouec u Ja 3apean CbCTOSAHMETO Ha HOBUSI Ype3
NPEBKIIOYBaAHE Ha KOHTEKCTA.

 KOHTeKCTBLT Ha npouec ce cbXxpaHasa B PCB.

« [lpeBKnto4YBaHETO Ha KOHTEKCTa BOAW OO CUCTEMHU
pa3xoau (overhead).
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[1IpeBKknoYBaHE Ha Npolecopa Mmexay

process P,

executing ‘l /
h 4

executing |
Y

-

- idle

=

rnpouecuTe

operating system process P,

interrupt or system call

save state into PCB,,

reload state from PCB; 1
interrupt or system call

4 "‘"-i

save state into PCB;

reload state from PCB,

idle

executing

~

> idle
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[TnaHunpaHe Ha npouecuTe

 [InaHunpoBumMk (scheduler) - wn3bupa 3a
N3NbINHEHNE BbBPXY nNpouecopa eavH unsMexay
HAKOMKO roTOBM NpoLueca.

* [logaobpka onawKku OT nNpoLecwu.
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[lnarpama Ha npeBKntoYBaHNATa Ha

npoLecuTe

____, ready queue CPU

l/O queue  *=—— /O request &—
time slice

expired

interrupt wait for an
occurs interrupt

child fork a
@‘7 child g
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OCHOBHU onepauun BbpxXy NpouecuTe

 Cb3naBaHe;
« 3aBbplLUBaHE.
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Cb3gaBaHe Ha npoLec

Cb3gaBalymaT npouec — pogurten (parent);

Cb3gageHmnaTr  npouec —  HacnegHuK
(chield).

Bcekm HacnegoHuUk MoOXe Oda cb3aasa
npouecun — dopmmpa ce ObpBO Ha

npouecute (Process tree).
CnogensiHe Ha pecypcu.
N3nbnHeHue.
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[1bpBO Ha npouecuTe B Linux

init
pid = 1

login sshd
pid = 8415 pid = 3028
bash khelper pdflush sshd
pid = 8416 pid = 6 pid = 200 pid = 3610
ps emacs ' dtc—silz)os
pid = 9298 pid = 9204 pid =
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Cb3gaBaHe Ha npoLec

* AOpecHO NPOCTPaHCTBO:

« HacnegHukbT
poanTens;

ce

AB4ABa KOnue

« HacnegHWKbT 3apexpga nporpama

N3NbJIHEHME.
e Unix:

« Cob3gaBaHe Ha npouec ¢ fork();
« CucrtemHOTO  UM3BUKBaHe  exec()

nsnonsea cnen fork() 3a 3amgaHa
nameTTa Ha poauTensi ¢ HoBa Nporpama.

« Poantenat Moxe ga 4aka 3aBbpLUBAHETO

HacnegHuka - wait().

Ha

3d

ce
Ha

Ha
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Cb3naBaHe Ha npouec

parent Wit resumes

child - exec() »
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Cb3agaBaHe Ha npouec - Linux

#include <sys/types.h>
#include <stdio.h>

#include <unistd.h>

int main()

{

pid.t pid;

/* fork a child process */
pid = fork();

if (pid < 0) { /* error occurred */
fprintf(stderr, "Fork Failed");
return 1;

}

else if (pid == 0) { /# child process */
execlp("/bin/1ls","1s",NULL) ;

}

else { /* parent process */
/* parent will wait for the child to complete *
wait (NULL) ;
printf ("Child Complete");

}

return 0;
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Cb3pnaBaHe Ha npouec - Windows

#include =stdio.h=>
#include <windows.h=>

int main(VOID)

STARTUPINFO =i;
PROCESS_INFORMATION pdi;

/* allocate memory =/
ZeroMemory (ksi, sizeof(sil));
si.cb = sizeof(si);
ZeroMemory (&pi, sizeof(pi));

/* create child process */
if (!CreateProcess(NULL, /* use command line =/
"C:\WWINDOWS\\system32'\mspaint.exe", /* command */
NULL, /#* don’t inherit process handle =/
NULL, /* don’t inherit thread handle =*/
FALSE, /#* disable handle inheritance =*/
0, /* no creation flags */
NULL, /#* use parent’s environment block */
NULL, /#* use parent’s existing directory */
&si,

&pi))

{
fprintf(stderr, "Create Process Failed");
return —-1;
}
/* parent will wait for the child to complete */
WaitForSingleObject(pi.hProcess, INFINITE);
printf("Child Complete");

/* close handles */
CloseHandle(pi.hProcess);
CloseHandle(pi.hThread) ;
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3aBbpLUBaHE Ha NMpoLec

 [lpouec 3aBbpllBa crneg WU3NbIHEHWE Ha
nocriegHnst onepartop OT nporpamarta 4pes
n3BnKBaHe Ha exit().

« B Tasm TO4Yka npouecbT Bpblla Kog Ha
pe3yntat OT CBOETO 3aBbplUBaHe Ha
poauTens cu.

 Bcunukm 3aetm pecypcu OT npoueca ce
ocBoboxnasat oT OC.
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Bbnpocu?
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