" Processes



Process Concept (|)

e A process is a program in
execution

> Active entity

> Job (batch systems), task
(time-shared systems)

> Program counter +
registers

* Program is a passive entity
> Executable file

» Separate instances of a
program are separate
processes
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Process Concept (2)

admitted

interrupt exit terminated

scheduler dispatch

o Only one process running on any processor at any
instant

I/O or event completion I/O or event wait

* Many processes may be ready and waiting



Process Concept (3)

¢ Process control block
(PCB)

o

o

> Process state
Program counter
CPU registers

CPU scheduling
information

Memory-management
information

Accounting information
/O status information

e Threads of control
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Process Concept (4)
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executing ﬁ /

L idle
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operating system process P,

interrupt or system call

save state into PCB,

reload state from PCB, 1
interrupt or system call

[ ~—~—y

save state into PCB;

reload state from PCB,

idle

executing

idle




Operations on Processes ()

Process creation

> Tree of processes — parent
& children

> pid — process identifier
typically an integer

Process list

> ps — el (UNIX)

Assigning resources

> New or shared

Continue execution or
wait

Duplicate or new program

telnetdaemon
pid = 7776
Csh
pid = 7778

Netscape l emacs
pid = 7785 pid = 8105

l cat
. pid = 2536

fsflush
pid=3

pageout
affal = 2
dtlogin
pid = 251
Xsession
pid = 294
sdt_shel
pid = 340
Csh

pid = 1400




Process Creation in Unix Process Creation in Windows

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

int main{VOID}
#include =sys/types.h>

#include <stdic.h= STARTUPINFD si;

#include <unistd.h> PROESS_INFORMATION pi;

int zaini) S/ allocate memory

i ZeroMemory(ksi, sizeof(sil);
pid_t pid; gi.ch = sizeafi(sil);

ZeroMexmory(Epi, sizeof(pil);
/* fork a child process =/

pid = fork(}; /f create child procesa
if (!CreateProcess(NULL, // use command line
if {pid < 0) { /= error occurred */ "\ WINDOWSY\ systend2 \nspaint.exe”, f/ command line
fprintf(stderr, "Fork Failed"}; HULL, // don’t inherit process handle
exit(-1J; HULL, // don’t inherit thread handle
} FALSE, // disable handle imheritamce
elese if {pid == 0) { /* child process =/ @, // no creation flags
execlp{"/bin/ls™,"1s" ,NULL}; HULL, // use parent's envircmment block
NULL, // use parent's existing directory
else { /= parent process =/ Esi,
/* parent will wait for the child to coamplete =/ Epi))
wait (NULL) ; {
printf{"Child Complete"}; fprintf{stderr, "Create Process Failed");
axit (0} ; raturn -1;

}
} // parent will wait for the child to complete
WaitForSingleObject(pi.hProcess, INFINITE];

- - e - . printf("Child Complete");
// close handles

CloseHandle (pi.hProcesa);
CloseHandle(pi.hThread) ;

Operations on Processes (2)



Operations on Processes (3)

° Process creation in
Java impert java.io.*;

public class 0OSProcess

{
Java d Oes N Ot S u P PO rt a p‘libflitv.;reéieﬁj;;tii{}=mE]L-'1}n'}5‘tr.i.1:Lg[] args) throws IDExcepticm {
System.err.printlo{"Usage: java 0SProcess <comzand>");

process model because Eysten. exit (0);
memory iSOIation ;‘:iu:—:;!:]ggili'_;:rt]l;g :ﬂf::nirncasaflui'_dar(arga [@13;

Process proc = pb.start();

Within the JVM is J// obtain the input strean

InputBtrean is = proc.getInputStream();
. . InputStreanfieadser isr = new InputStreanfeader(is);
d Ifflcu It Bufferadfeader br = new Bufferedieader(isr);
// read what is returned by the command
String line;

while ( {line = br.readLine(}) != oull)
System.out,.println{line);

br.closeil;



Operations on Processes (4)

e Process termination
o exit () - de-allocate resources

o TerminateProcess () — restricted to
parent

Cascading termination



