Systems software 

Operating system 

An operating system manages and ‘talks to’ the resources of a computer system, as illustrated in Figure 1. 
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You should recognise these resources as the hardware components that form a computer system. 

Central Processing Unit (CPU) 

The operating system controls the CPU’s in its different tasks, which include, for example: 

· fetching program instructions and data from RAM; 

· starting a data transfer from an input device; 

· handling separate user requests for data, perhaps from the same file, in a multi-user system; 

· sharing the CPU’s time between several tasks in RAM at the same time, a process known as multi-tasking. 

Memory or RAM 

Programs (sometimes several) have to be accommodated in RAM, together with the data they are processing. 

The operating system: 

· loads programs (or part programs) into memory as requested; 

· unloads programs (or part programs) no longer required; 

· moves programs around in memory to make best use of the space. 

Input/output devices 

The operating system requests the use of devices as required and checks for conflict, for example, when two user programs try to print at the same time. 

Backing storage 

Programs and data files are held on backing storage and loaded into RAM as needed. The operating system: 

· manages the storage space; 

· supervises transfers between RAM and backing storage. 

Types of operating system 

Computer systems vary in size, power and the number and variety of peripherals which can be attached. The biggest computer systems are called supercomputers. Coming down the scale, there are mainframe, mini and microcomputer systems. Because the resources for each are so different and the applications for which they are used also vary widely, there is a need for different kinds of operating system. So, for example, there are: 

· simple operating systems like MS-DOS, designed for running one program at a time for a single user. 

· multi-tasking operating systems, which allow a user to have several programs loaded at one time. Figure 2 illustrates a user operating several tasks through the Windows 98 operating system.
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· network operating systems, such as Windows NT and Novell Netware, designed to control networked computer systems. See Figure 3. 
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A network operating system has the following features: 

· Facilities to control users’ access to shared resources, including programs and data held on the network. They use login procedures to identify the user and request a password. 

· A user’s access to the network is limited by their network rights and these are controlled and checked by the operating system. For example, a clerk in the personnel department may be able to view staff salary figures, but is not given access to the program which allows them to be changed. 

Note from Figure 3 that the individual workstations run their own ‘local’ operating system. The network operating system is designed to be able to communicate with workstations running under different platforms. So, for example, PCs and Macintosh workstations may be attached to the same network. 

There are many other operating systems, to suit every kind of use, including, for example, air traffic control, manufacturing processes and large company payroll and stock control systems. 

Operating system interfaces 

An operating system is the interface for communication between the computer and its users and operators. 

The method or ‘language’ used for this communication can be: 

· command driven. Commands are typed at a system prompt, such as that for the old MS-DOS operating system (often referred to as the C:\> prompt). This is a command line interface (CLI) 

· graphical. A graphical user interface (GUI) provides a more user-friendly method of communication and avoids the need to learn complicated command sequences. 

Command line interface (CLI) 

Figure 4 

[image: image4.png][Flcommand Prompt L]

Directory of D:\AlStuff [-]
oz 12,2001 amy

G515 k081 Bt :

G515 h0a1 b Tinges

G515 h0a1 196 Bl T dox.en
G515 h0a1 1135 Somhin
G515 k081 s e
/15 s081 43 tacshin
AT 180 ecisthen
AT 17556 Souivmentohen
AT 1388 pluimne o
AT 1718 Baaanctnen
AT Pt B N
A 3188 bl

16,834 bytes
3 Dir(s>  5,930,532,864 hytes free

[D:\A1Scuf£ >copy aboutus.htn divwork
1 file¢s> copied.

ID:\A1Stuse> -1





With this type of interface, the user must enter commands. These commands may instruct the operating system to carry out some action, or provide the user with some information. 

At the bottom of Figure 4, there is a lengthy command sequence to copy a file from one directory to another. It is followed by the message “1 file(s) copied”, which confirms that the command has been executed successfully. 

The main advantage of the CLI is that: 

· the short commands, though not particularly user-friendly, are ideal for rapid, expert use. 

The main disadvantages of the CLI are: 

· it is unsuitable for novice users; 

· the commands must be learned and remembered; 

· it can only be used with the keyboard. 

Graphical user interface (GUI) 

Figure 5 shows the graphical user interface (or GUI, pronounced GOOEY) for a Microsoft Windows operating system. 
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Features of a GUI 

Figure 5 illustrates the following features of a GUI: 

· a pointer on screen, moved by a pointing device, typically a mouse. The figure shows the pointer selecting a menu option. 

· icons (small pictures) representing, amongst other things, programs, which can be run by pointing and clicking the mouse. The recycle bin icon is in the bottom right corner of the figure. 

· windows. Applications run in their own self-contained areas called windows. There are three in the figure, one for Explorer, the Internet browser, another for CorelDRAW, a graphic design program and a third for Corel Ventura, a desktop publishing program. These are all examples of applications software. 

· pull-down menus which provide access to standard functions. The figure shows such a menu in the Corel Ventura window. 

Benefits of a GUI 

Most users are not really interested in the technical details of a computer’s operation and simply want to use it. However, to do so effectively, a user must learn routine maintenance tasks, such as creating folders, copying files and formatting disks as well as the use of the particular applications they need. 

A GUI is designed to make these tasks easier as follows. 

· Methods of doing things are more intuitive. This means that a user can often anticipate what certain actions with the mouse will do. For example, selecting a file with a mouse pointer and dragging it to an icon (small picture) of a dustbin has the effect of deleting the selected file. 

· Applications running under a GUI have common features, so, for example, it is easier to transfer skills learned using a word processor to those needed for a spreadsheet. 

Figure 6 shows that two entirely different packages use several of the same menus and command buttons. As the figure also shows, common package requirements, such as creating new, opening existing and saving files, whether they relate to a spreadsheet from Microsoft or a publishing package from Corel, use the same buttons. Obviously, individual packages have extra buttons and menus which relate to their particular facilities. 
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