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Process Concepts & Management

• A process is a program in execution; process execution must progress in sequential 

fashion.

• A process need certain resources such as CPU time, memory, files, and I/O devices to 

accomplish its task. These resources are allocated to the process either when it is created 

or while it is executing. 

• Early C/S allowed only one program to be executed at a time. This program had 

complete control of the system and had access to all of the system resources.

• Today C/S allows multiple programs to be executed concurrently, therefore consists of 

a collection of processes. 

.متتابعةبطريقةProcessالتنفيذتقدميكون أنيجب .التنفيذفيبرنامجوهProcessل ا

يتم .مهمتهالإنجازCPU time, memory, files, and I/O devicesمثلمعينةمواردإلىProcessل اتحتاج

 .تنفيذهاأثناءأوإنشائهاعندإما  Processللالمواردهذهتخصيص

علىكاملةبصورة سيطريالبرنامجهذاوكان .واحدوقتفيفقطواحدرنامجبتنفيذ بسمحانظمة الحاسبات الاولى كانت ت

 .النظاممواردجميعإلىالوصوليستطيع والنظام
processesالمنمجموعةالنظام على حتوييوبالتالي،وقتفي نفس البرامجعدة تنفيذبسمحتاليومأنظمة الحاسبات 



Process State

•New:  The process is being created

•Running:  Instructions are being executed

•Waiting:  The process is waiting for some event to occur

•Ready:  The process is waiting to be assigned to a processor

•Terminated:  The process has finished execution

• It is important to realize that only one process can be running on any 

processor at any instant. .

• As a process executes, it changes state. The state of a process is

defined in part by the current activity of that process. Each process

may be in one of the following states:

اللتلكالحاليالنشاطخلالمنجزئياProcessًالحالةتعريفيتم.تغيرتتهاحال،Processالتنفيذأثناء

Process.

.لحظةأيفيمعالجأيعلىتشغيلهايمكنفقطواحدProcessأنندركأنالمهممن



Diagram of Process State



Process Control Block (PCB)

• Process state: running, waiting, etc.

• Program counter: the address of the next instruction to execute 

• CPU registers: like, accumulators, index registers, stack pointers

• CPU scheduling information: priorities, scheduling queue 

pointers

• Memory-management information: the value of the base and 

limit registers, the page tables

• Accounting information : CPU used, clock time, start, time limits

• I/O status information: list of  I/O devices allocated to process, 

list of open files

 Each process is represented in the operating system by a Process
Control Block (PCB), also called a Task Control Block.

 It contains many pieces of Information associated (مرتبطة) with each

process, including these:



Process Scheduling
• The objective of multiprogramming is to have some process

running at all times, to maximize CPU utilization

• The objective of time sharing is to switch the CPU among

processes so frequently that users can interact with each program

while it is running.

•The process scheduler selects an available process (possibly from a 

set of several available processes) for program execution on the 

CPU. 

• For a single-processor system, there will never be more than one 

running process. If there are more processes, the rest will have to 

wait until the CPU is free and can be rescheduled.

منقدرأقصىلتحقيق،الأوقاتجميعفينفيذالتقيدProcessالبعضيكونأنهوالمتعددةالبرمجةمنالهدف

.CPUالـ استخدام

علالتفاللمستخدمينيمكنبحيثمتكرربشكلProcessesالبينCPUتبديلهو time sharingالمنالهدف

.تشغيلهأثناءبرنامجكلمع

المتوفرةProcessesالمنمجموعةمنربمامتوفر Processيختار  process schedulerال 

CPUفي الـ البرنامجلتنفيذ



Scheduling Queues
• As processes enter the system, They are put into a job queue, which consists of all

processes in the system النظامفيالموجودةكل

• Ready queue: set of all processes

residing in main memory, ready and

waiting to execute. الرئيسيةالذاكرةفيالباقية

التنفيذوتنتظرجاهزة

•Wait queues: set of processes waiting for

an event (i.e. I/O) لحدثتنتظرالتي

• The system also other queues in the system. Such as list of processes, waiting for a 

particular I/O device is called a device queue. 



Scheduling Queues Cont.

 A new process is initially put in the ready queue. It waits there until it is selected

for execution, or is dispatched .(يرسل)

 Once the process is allocated the CPU start execute it, one of several events could

occur:

a. The process could issue an I/O request and then be placed in an I/O queue.

b. The process could create a new sub-process and wait for the sub-process's

termination.

c. The process could be removed from the CPU, as a result of an interrupt, and be put

back in the ready queue.
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