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Process
-]
e An abstraction representing a running program.

e Program’s memory, processor time, and |/0
resources managed and monitored.
e Types.
System.
User.



Components of Process
O

e Address Space Set of memory pages allotted
by the kernel. Contain
Code and libraries
Process variables
Stacks

e Data Structures.



Parameters Recorded
I

e Kernel.
Process address space map.
Status(sleeping,stopped,runable,zombie).
Execution priority.
Resources used.
Process signal mask.
Ownership.

e Process tracks instructions executing on
CPU.



Features of Linux
g

No command to create processes.

Existing process clones itself to create new process.
Fork system call used.

The clone is called the ‘child’ and the original process
the ‘parent’.

Child can then replace the program running in its
process space.

First process created is init.
Multithreading via sharing of process space.



Process Attributes
g

e PID - Process ID. Unique id number.
e PPID - Parent Process ID. This is the PID of
the parent.

e EUID Effective user ID. Represents resource
and file permissions for the process.Can be
changed with setuid system call.

e UID - User identification number of the
owner.Copy of EUID of the parent.

e FSUID controls determination of filesystem
permissions.



Process Attributes
g

e GID Group ID. Group identification number of
a process.

e EGID- Effective GID. GID of parent process.
Can be upgraded using setgid.

e GID and UID of a process are saved by Linux.



Process Life Cycle
S
e First process created is init.

e All process except those created by the kernel
are descendants of init.

e Child cloned with the fork system call.

e Fork returns zero to the child, and PID of the
child to the parent.

e Child then uses exec system call to execute a
new program.

e _exit routine indicates the completion of a
process.



Process Life Cycle
O

e Zero indicates normal or successful
termination.

e Death of a process is reported to the parent.

e If the parent dies before the child, init is treated
as the parent.

e Parent on receiving the child’s exit code calls
wait to dispose the dead process.



Signals
.

e Process level interrupts.

e Signals can be sent by.
Processes for inter process communication.
Terminal driver ( Kill, interrupt etc).
E.g.<Control-C>, <Control-Z>.
Administrator.

Kernel to indicate illegal operation like division by
Zero.



Signals
.

e Signals can be caught by specifying handler
routines.

e Programs can block or ignore certain signals.
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Signals
.

e Kill unblockable OS level signal. A process
never receives this.

e Kill [-signal] pid E.G. Kill 9 pid.
e Killall command looks up the pid.
e E.g. killall -9 grep.



Signals

e INT - <Contol-C> . Simple program quit or get
kKilled. Programs in command line or input
mode stop , clean up and wait for user input.

e TERM Terminate complete. Process can
clean up and exit.



Signals

o« ]
e HUP.

Reset. Daemons rereads its configuration file and
adjust to changes with out restarting.

Terminal driver sometimes generates to Kill process
attached to it.E.g. On loss of modem connection.

C shell family background processes immune to
HUP

Bourne shells like ksh and bash can use nohup
command.

e Quit similar to TERM but generates core
dump if not caught.



Process States
N

e Runnable Process can be executed.
e Sleeping - waiting for resources to free up.
e Zombie - trying to die.

e Stopped Process suspended, needs CONT
command to restart it.



Scheduling Priority
-/

e Niceness of a process is number between 20
and +19.

e High nice number means low priority.
e Low nice number means High priority.
e Child inherits the nice value of parent.

e Owner process can increase the nice value but
no lower it.

e Scheduler generally sets these priorities.



Scheduling Priority
-/

e nice command can be used to set nice value at
the time of creation of a process.

e It requires a priority increment to the shells
current priority as an argument.

e renice can be used during the execution to
change nice value.

e It requires an absolute priority as an argument.






