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OCHOBHU KOHUENuUunmn

« [lpouec — nporpama rno Bpeme Ha HEMHOTO U3MbITHEHHKE.
* BknrouBa MHOXECTBO KOMMOHEHTA:

— [lporpameH kop (text section).

— Tekywata My akTUBHOCT, BKItoYBaLla permncTtpute Ha

npoecopa.

— Crek.

— [aHHoBa 4acT ¢ rriobarnHu npoMeHInBM.

— [duHamun4yHo 3aemaHa nameTt (Heap).
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[1porpama v npouec

[Mporpama — nacMBeH KOMMOHEHT, CbXpPaHeH Ha Aucka
(M3nbnNHUM dann).

NMpouec — akTUBEH KOMMOHEHT.

[1porpamaTta ctaBa npoLec, Korato U3NbJIHUMUAT doann ce
3apenu B nameTtTa.

EnHa nporpama MoXxe [a ce U3nbIiHABa KaTo MHOXECTBO
npoLiecu.
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bnok 3a ynpasneHune Ha npoteca

Process ID
| State
UHdopmauumsa, acoummnpaHa c Pointer
Bceku npouec (Process Control Priority =i
Block — PCB). | &

Program counter

CPU registers

I/O information

Accounting information

m—

etc....
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[Toouecu B nameTTa

F'["i][_" ram counter

Address  Main memory

0

[ ()
Dispatcher

S000
Process A

B0
Process B

| 2000
Process C

BOOD w» |
Stack
Heap
Data
Text
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Mopaen c ABe CbCTOAHUA HaA NpoLecuTe

Dispatch

Enter

Pause
Queue
Enter Dispatch Exit
' = = Processor -
4
Pause
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Mopgen c neT cbCTOAHUSA Ha rnpouecuTe

Dispatch

' A

Time-out
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OpraHusaumsi Ha CbCTOAHUATA Ha
npouecuTte

Procass
control block
Running o
Ready
’ Onawku ot PCB
Blocked
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M3nbnHeHmne Ha npouecuTte

Process A I I

Process C

Dispatcher I‘
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EAQvHMYHA onawika Ha OnoknpaHu
npoLecu

Release

=

_ Ready queue |
Admit Dispatch

T - =1 Processor

Time-out
B
Blocked queue _

Event Event wait
OCCurs
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MHOXeCTBO onaLukm Ha 6noKnpaHu
npoLecu

_ 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
OCCurs
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Peanunsauua Ha npouec B Linux

task struct

pid t pid; /* process identifier */

long state;

/* state of the process */

unsigned int time slice /* scheduling information */

struct
struct
struct
struct

task struct *parent;
list head children;

files struct *files;
mm struct *mm;

7N

struct task_struct
process information

VR Wl

struct task_struct
process information

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

“_

f

current

struct task_struct
process information

S RS

(currently executing proccess)
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CTtpykTypn gaHHm Ha OC 3a
ynpasrieHne

Process
image
| Memory tables -
Process
Memory 1
Devices * A0y tables
Files
Processes > File tables
Primary process tahle
= Process |
Process 2
Process
Process 3 image
" Process
. f
]
Process n
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[1peBKNtoYBaHE KOHTEKCTA Ha
npouecuTe

« [lpn npeBkno4YBaHe KbM ApPYyr nNpoLec cucrtemarta
TpsibBa [Ja CbxpaHNW CBbLCTOAHUMETO Ha cTapus
npouec M Aa 3apean CbCTOSIHUETO Ha HOBUSA 4Ype3
NPEBKIOYBAHE HA KOHTEKCTA.

« KOHTEKCTBT Ha npouec ce cbxpaHsisa B PCB.

« [lpeBKnto4YBaHETO Ha KOHTEKCTa BOAW OO CUCTEMHU
pa3xoaun (overhead).
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[1IpeBKknoYBaHe Ha Npolecopa mexay

process P,

executing J /
L

executing |
Vv

-

»idle

=

rnpouecunTtTe

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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[TnaHMpaHe Ha npoLecuTe

 [naHunpoBunMk (scheduler) - wn3bupa 3a
N3NbIHEHNE BbBPXY nNpouecopa eavH usMexay
HSIKOSTKO rOTOBM NpoLleca.

* [logaobpka onaliky OT npoLlecwu.

OnepayuoHHu cucmemu, Xpucmo BbnyaHos



[lnarpama Ha npeBKnoYBaHUATa Ha

npouecuTe
. ready queue CPU
/O queue  =—— /O request —
time slice E
expired
child fork a
@i child ‘
interrupt walit for an
OCCUrs interrupt
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OCHOBHU onepauun BbpXy NpouecuTe

 Cb3naBaHe;
« 3aBbplLUBaHE.
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Cb3naBaHe Ha npouec

Cb3gaBawmaT npouec — poauTen (parent).
Cb3ganeHunaTt npouec — HacneaHuk (child).

Bcekn HacnegHuMK MoOXe [ga cCcb3faBa
npouecn — dopmMmpa Cce [ObpBO Ha
npouecute (Process tree).

CnogensiHe Ha pecypcu.
N3nbnHeHune.
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[bpBO Ha npouecuTe B Linux

init
pid =1

login kthreadd sshd
bash khelper pdflush sshd
pid = 8416 pid = 6 pid = 200 pid = 3610
ps emacs ' dtcisilt)os
pid = 9298 pid = 9204 pia =
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Cb3gaBaHe Ha npouec B Linux

* AOpecHO NPOCTPaHCTBO:

« HacnegHukbT ce
poauTens,

ABABa KOnue

« HacneoHWKbT 3apexga nporpama

N3NbJIHEHNE.
e Unix:

« Cob3gaBaHe Ha npouec c fork();
« CncteMHOTO  U3BMKBaHe  exec()

nsnonsea cnen fork() 3a 3amdaHa
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 Wil 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/1s","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 - Linux

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

parent

int main()

pid t pid;

/* fork a child process */

pid = fork();

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

}

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

}

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

}

return 0;

#include <sys/types.h> child
#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;
y

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

!

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

}

return 0;
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Cb3pnaBaHe Ha npouec - Linux

#include <sys/types.h> parent child
#include <stdio.h>
#include <unistd.h>
int main()
{
pid t pid;
/* fork a child process */
pid = fork();
if (pid < Q) { /* error occurred */ Ko,q HA /b’n/ls
fprintf (stderr, "Fork Failed");
return 1;
}
else if (pid == 0) { /* child process */
execlp("/bin/1s","1s" ,NULL) ;
1
else { /* parent process */
/* parent will wait for the child t
wait (NULL) ;
printf ("Child Complete");
\
return 0;
}
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N3nbnHeHne Ha KomaHaa /s

PID = 501 PID = 748 PID = 748
User
code New process —> Same process —>
1. Fork call 3. exec call
Kernel 2. new sh 4. ?it(l:vlirlald
code Fork code ereateq Exec code
A A

Allocate child's process table entry Find the executable program

Fill child's entry from parent Verify the execute permission

Allocate child's stack and user area Read and verify the header

Fill child's user area from parent Copy arguments, environ to kernel

Allocate PID for child Free the old address space

Set up child to share parent's text Allocate new address.space

Copy page tables for data and stack Copy arguments, environ to stack

Set up sharing of open files Reset signals

Copy parent's registers to child Initialize registers

Operating Systems, 2013, Meni Adler, Michael Elhadad & Amnon Meisels
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Cb3paBaHe Ha npouec - Windows

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

int main(VOID)

STARTUPINFO =i;
PROCESS_INFORMATION pi;

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

/* create child process */
if (!CreateProcess(NULL, /* use command line */
"C:\\WINDOWS\\system32\\mspaint.exe", /* command */
NULL, /#* domn’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 */
=i,

&Epil))

{
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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3aBbpLUBaHeE Ha npoLec

* [lpouec 3aBbplUBa HOpMarsiHO cnen
M3NbIIHEHME Ha TrMocneagHns onepaTtop OT
nporpamara 4Ype3 u3BuKBaHe 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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13BexxaaHe Ha npouecute noa Linux

@ 194.141.30.86 - PuTTY - (| >

ps ax
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13BexxgaHe Ha npouecuTte non Linux

194141 30.86 - PuTTY - O

TIME+ COMMAND

top
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3BexxgaHe Ha npouecute noa Windows

1 Task Manager — O d
Eile Options View
Processes Performance App history Startup Users Details Services
- 0% 19% 1% 0% 1%
Name Status CPU Memory Disk Network GPU | GPU engine
~
Apps (4)

m Microsoft PowerPoint 0% 186,1 MB 0 MB/s 0 Mbps 0%

f SSH, Telnet and Rlogin client 0,1% 5,6 MB 0 MB/s 0 Mbps 0%

12 Task Manager 0,2% 23,2 MB 0,1 MB/s 0 Mbps 0%

T Windows Explarer 0% 424 MB 0 MB/s 0 Mbps 0%

Background processes (80)

@) 64-bit Synaptics Pointing Enhan... 0% 2,1 MB 0 MB/s 0 Mbps 0%

] Adobe Acrobat Update Service ... 0% 0,6 MB 0 MB/s 0 Mbps 0%

Antimalware Service Executable 0,1% 120,7 MB 0 MB/s 0 Mbps 0%

E., Canon MF Network Scanner Sel... 0% 1,0 MB 0 MB/s 0 Mbps 0%

;‘F—L_ CnTnrStsTaskexe (32 bit) 0% 1,0 MB 0 MB/s 0 Mbps 0%

Component Package Support Se... 0% 1,1 MB 0 MB/s 0 Mbps 0%

| Cortana (2) @ 0% 1,3 MB 0 MB/s 0 Mbps 0% 9
< >
Fewer details End task
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Bbnpocu?
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