An operating system is the set of programs that manages the operation of a computer, control the running of application programs and allow users to communicate with computer. They are often ‘bundled’ together with the hardware for example the Windows operating system for your home computer. Examples of Operating Systems are UNIX, Linux, Windows, MS-DOS. 

The most frequently used sections of the operating system must be loaded into memory and stay there while applications are being run. When a computer is first switched on, the OS must be transferred from disc to memory. This process is called 'booting' the system. There has to be a small program held in ROM which initiates the booting process.

Basic Functions of an Operating System
· controls loading and running of programs (interpreting and executing each command) 

· controls the use of peripherals such as disc drives and printers 

· organises the use of the computer’s memory. 

· handles interrupts (signals from devices and users) 

Most operating systems also have utility programs for file management, copying files, reorganising disc space, making backups etc.

There will also be security features such as logging in with names and passwords to control access to resources like programs, directories and files which is extremely important on a multi-user system.

User Interfaces
There are three common types of user interface command, menu and graphical ;

Command

The user types in commands and the operating system programs use less memory. It is quick to operate and flexible but the user needs to learn the commands and type them in correctly. Example: MS-DOS interface when you type DIR /W to get a list of all the files in a directory.

Menu 

On screen menus have options for selection and these may include sub-menus. The user selects an option with either a key or a click of the mouse. There is no need to learn the commands but it can be difficult to locate a particular option e.g. Windows setup menu.
Graphical
A Graphical User Interface (GUI) can also be known as a WIMP (Windows, Icons, Menus, Pointers) interface. Icons (small pictures) represent choices and colour is also used to make the interface more 'user-friendly'. Identical icons may be used in a number of different programs. Example : Windows Generally low-level IT skills are needed by the user as it is an easy to use intuitive interface.  

Experts can use a command driven interface, but those with low IT skills will need a GUI. All good interfaces will allow users to seek help if they need it. There are also specialist sound and speech driven interfaces for disabled people, surgeons, pilots.
 

Types and modes of Operating System

Single-user Single-process (Interactive)
The OS loads and runs one program at a time and the input/output with peripheral devices. It allows for interaction (2-way communication) between user and computer to influence future processing such as using a Playstation for playing a computer game.
Multi-programming
A computer may store a number of different programs in its memory and each stored program will receive a time-slice of processing time in turn. This happens so fast that it seems that the computer is processing all programs simultaneously. 
Multi-user Multi-access
These allow a number of users to access a central computer such as a mainframe interactively. The operating system scans all the on-line terminals in turn to see if there are any requests. If there is, the user is given a time-slice of processing time which is so small that a user's 'turn' comes round very quickly and it seems to the user that he is the only one using the computer. Example : students at a university using terminals to run software on a central computer.

Multi-tasking
This is generally applied to Personal Computers where a number of tasks are loaded and processed in turn for short time-slices until completed. On a PC you can have a number of windows open with different applications running in each and you can switch between them.

Batch Processing
One or more programs (together with any data needed) are submitted to the computer as a 'job' and put in a queue to await processing. Processing can be done overnight as no interaction with user is needed. An example is a payroll run for a company together with all the time-sheet details of the workers for that week (hours worked, overtime etc). A JCL (Job Control Language) is used to give instructions for processing the jobs.

Real-time Processing
A mode of operation where data received is immediately processed and any necessary actions taken. The computer used in a real-time system is dedicated - it does nothing else. An example is a Process-Control System where input data received from sensors is processed immediately, analysed and any necessary actions taken without any delay. 
Real-time Transaction

An on-line system in which discrete, individual transactions are processed as they occur and when received by the computer, the data stored is immediately updated. This should ensure in a booking system for flights that no two people make the same booking. 'Real-time' basically means that if you look at the state of the system at any instant it is always up-to-date.
Parallel Processing

Some powerful computers may have more than one processor and tasks are shared between a number of processors. The more processors that are allocated to a task - the faster that task will be completed. These are sometimes called ‘supercomputers’ and are used in huge number crunching applications such as weather forecasting.
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What is an operating system ? 
What is meant by ‘booting’ an operating system ? 

All operating systems perform certain common functions in managing resources including memory, peripherals and processes these are ;

Name and describe the 3 most common types of user interface and describe the advantages and disadvantages of each ;

Identify different modes of operation of operating system and the processing requirements of particular applications

Single-user Single-process (Interactive)

Multi-programming
Multi-user Interactive (Multi-access)

Multi-tasking

Batch Processing
Real-time Processing
Real-time Transaction
Parallel Processing
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