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Processes Management

e Process Concept
e Threads
e CPU Sche
e Process Synch
e Deadlocks
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Process Concept

e Process Description

— Process and Features

— Process State

—Process Control Block (PCB)
e Process Control
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Process Concept(1)

e Program and Process
— Multi-programmed:
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e Process Concept: a program in execution
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Process features
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process management

Program and Process
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Process State

Process State:
—new: The process is being cr .
—running: it holds the CPU and is

instructions

—waiting(blocked): it is waiting for some event
to occur.

—ready: The process is waiting to be assigned to
a process.

—terminated: The process has finished execution.
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Diagram of Process State

admitted interrupt exit

scheduler dispatch

10 or event completion 110 or event wait
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terminated

BRI

SRPFHFRE

9
By GU/Jianhua, NWPU 2008-5-27

Suspended Processes(1)

e Suspend state:
— When all of the processes in main me
blocked state, the operating system can su
process by putting it in the Suspend state ani
it to disk. The space that is freed in main memol

be used to bring in another process.

e Blocked, suspend:

— The process is in secondary memory and awaiting an event.

e Ready, suspend:

— The process is in secondary memory but it is available for
execution as soon as it is loaded into main memory.
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Suspended Processes (2)

47_

process management

Process Control Block (PCB)

e A process includes:
— Program: text section
— program counter
— stack
— data section
e Role of PCB
— One process, one PCB
— Trace the information specific to a process
— Manage process
® Process: program+data+PCB
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Pure Code
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Elements of a PCB(1)

e process identification:
— process id: numeral OR stri
— parent process id
— user id
e processor state information:
— register set
— program counter
— stack counter
— condition codes
— processor status
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Elements of a PCB(2)

e process control information:
—process state
—scheduling information
—event (wait-for)
—memory-mgmt info
—resources
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An Example for PCB

process

ointer
P state

process number

program counter

registers

memory limits

list of open files
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Organization of PCB

e Linear List
e Linked List

— Job queue — set of all processes in

— Ready queue — set of all processes re:
main memory, ready and waiting to execute.

— Device queues — set of processes waiting for
an 1/O device. Also called waiting queue.

— Process migration between the various queues,

By GUMJianhua, NWPU
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Linked List
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Ready Queue And Various I/0O Device
Queues
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Process Concept

e Process Description

— Process and Features

— Process State

— Process Control Block (PCB)
e Process Control
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Process Control

e Process Creation

e Process Termination
e Process Waiting

e Process Waking up
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Process Creation(1)

e Parent process creates children processes,
which, in turn create other
forming a tree of processes.

e Resource sharing
— Parent and children share all resources.

— Children share subset of parent’s resources.
— Parent and child share no resources.

e Execution
— Parent and children execute concurrently.
— Parent waits until children terminate.
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Process Creation (2)

e Address space
—Child duplicate of parent.
—Child has a program loaded into i
e UNIX examples
—fork() system call creates new process

—execve() system call used after a fork to
replace the process’ memory space with a
new program.

25
By GUMJianhua, NWPU 2008-5-27

Process Creation (3)

e When a process created?
— Submission of a batch job
—User logs on
— Create process to provide service such
as printing
— Spawned by existing processes
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Process Termination (1)
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Process Termination (2)
e Process executes last statement and asks the
operating system to decide it_(exit).
— Output data from child to parent™
— Process’ resources are de-allocated byeperating
system.
e Parent may terminate execution of children
processes (abort).
— Child has exceeded allocated resources.
— Task assigned to child is no longer required.
— Parent is exiting.

Operating system does not allow child to continue if its
parent terminates.

Cascading termination. (a process and all its children) | 5
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Process Waiting
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Process Waking up
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Unix Process and Control

e Unix proc and user structur
e Unix Process State
e Unix Process Control

— Creation

— Termination

— Waiting
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