OS – (a) System software. (b) OS kernel.

System software controls the computer system and provides an environment for application programs and users.

 OS (kernel) manages various resources, controls operations (I/O, arithmetic, logic, etc.), and run applications.

System software includes OS, system utilities, device drivers, and computer language translators.

Other examples: (a) C/C++ library: <cmath>, <ctype>, etc. (b) I/O library:  <cstdio>, <iostream>. (c) X-Windows. (d) other utilities: ls, who, cal, grep, etc.

Processes are produced when a program is running or executing. Process is an entity that is produced by a running program.

Resource is the item that is needed for a process. Here it is abstract resource or logical resource.

(Real) logical resource: some resources are not physically existed or not touchable, such as files, folders, network drives.

Physical resource: physically existed resource, such as CPU, memory, disks, etc.

Physical resource is transformed to logical resource so that 

(a) Use resources without knowing the details. 

infile.open(“in.txt”);
// open a file to read/write

(b) Make similar resources into a common resource, such as floppy and hard disk are disks (A:\, C:\).

Resource sharing

A resource can be used by different processes at the same period. It is the most important feature for a modern OS.

Space sharing; time-sharing.

Space multiplexed sharing: different processes use different parts of the same resource, such as a disk.


Time multiplexed sharing: different processes use the same resource at different pieces of common period. Also called concurrency.


Sharing means NOT occupying forever.

Resource isolation: the resource being allocated to one process can’t be allocated to another process at the same time.

Abstract machines
Virtual machines (VM). Not real computer, but for each user, VM provides a complete service like a real computer. OS should be a multi-user OS.

(CPU, OS)   - - > VM1, VM2, …


OS Strategies

(a) Batch systems: batches of similar jobs without human intervention, in order to speed up the computation.

Job: predefined (offline) commands, instructions, programs, and data. Using punch cards. 
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