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Software is the set of programs used to operate a computer. 
There are three main forms of software, an operating system to run the computer itself, applications to run on the computer, and programming languages to write the first two forms of software.
2.1 Operating systems
The first point of contact for the user is the operating system (OS) of the device they are using. The OS provides the initial user interface and determines how simple to manage the device is. The system selected depends on both the purpose the device is to be used for, and the level of user friendliness required.
2.1.1 What is an Operating System?
When using a word processor we type at a keyboard and are not surprised to see letters appear on the screen in front of us. 
What determines how the keys we press are converted into images that are placed on the screen, or emerge on paper? The answer is the operating system. The OS is the program (or set of programs) that manages the flow of information in a computer system. Data must come from the keyboard or the disc drive, into memory or the processor, and from there must be sent to the screen, the printer or other computers. This does not happen by accident, and in fact must be carefully controlled. The movement is very fast and complex, and to avoid clashes, losses, or errors the operating system must determine what goes where and when.
2.1.2 Examples of OS
There are as many different forms of operating system as there are types of computer. The system selected for your computer depends on both the level of user friendliness required, and the purpose the computer is to be used for. 
Currently common OSs include:
Microsoft Windows 7
Macintosh OS X 
Unix and GNU/Linux 
Nintendo, Playstation, etc. for games consoles
VMS and SAA/SNA for mainframe computers.
Despite the wide variety of operating systems there is little standardization. Software can often only run on one type of OS, e.g. Xbox games will not run on a Playstation. 
At the personal computer level one effect of this is that Macintosh software will not run on Windows computers without special emulation software. One way of emulating another OS is to set up a virtual machine, i.e. where one computer is used to carry out or mimic the actions of another. An example is Parallels Desktop for Mac, an application which permits the Windows OS and programs to run in a window on the Macintosh. 
2.1.3 Types of OS
The types of OS we are most familiar with are those that manage the standalone and the networked computer. 
A standalone is independent of other computers and has the advantage of being able to function by itself even if there are problems with other nearby computers. The standalone is however becoming rarer nowadays with the advantages networking offers such as the sharing of information and resources.
More sophisticated OSs offer the options of multiuser, multitasking, or parallel processing. 
A multiuser operating system is one in which more than one user is accessing the computer at a given time. A good example is an ATM network for a bank. Here a mainframe computer located in a capital city can control up to hundreds of ATMs. In sequence the mainframe polls each ATM to see if it wants to do some processing (deposit, withdrawal, etc.) and if it does, gives it a few milliseconds of processing time. (This is an activity called time slicing.) To each user at a multiuser terminal they appear to have exclusive use of the computer, yet all of the terminals are sharing the same processing. 
In the past multiuser systems were common, especially in places such as universities or offices where users all accessed one mainframe. Nowadays they have been replaced by networked computers, with the move toward decentralization and more local autonomy in processing.
A multitasking OS allows one processor to perform several jobs at once, to gain the maximum benefit from a processor. The operating speeds of a processor are in nanoseconds (ns, billionths of a second) while disc access is in milliseconds (ms, thousandths of a second). Rather than have a processor stand idle for several milliseconds waiting for data from disc, it is often better to get it to work on another job in the meantime. In this way a fast, powerful processor will switch jobs in and out, working on several programs at once.
Another development is parallel or distributed processing where an OS uses more than one processor to handle its task or tasks. This may be in one computer, or alternatively on computers spread across a network (perhaps at night when they are idle). Naturally the OS that can handle a series of tasks over many different processors must be very sophisticated and complex.
2.2 Applications
Applications are the type of computer program we are most familiar with. Word processors, computer games and web browsers are all applications that run on the computer.
Some applications, such as databases and spreadsheets, are general purpose in that they give the user a basic format for doing a wide variety of tasks. Once the application is started then the user is free to use the program to develop different types of activities such as invoices, letters, diagrams or web pages. 
In addition to general purpose, there are special purpose or dedicated applications that are designed to do one specific task. Examples of these are a company payroll program, a production line control program, or a computer game.
Sometimes applications are grouped together to form a program suite. The best example is Microsoft Office which includes Word, Excel, Access, PowerPoint, etc. Another example is the Adobe Creative Suite package which includes Flash, Illustrator, Photoshop, Dreamweaver, Acrobat, and so on.
2.2.1 Interface
Most modern programs give the user the option to customize the interface. The menu structure, form and position of toolbars, and screen appearance can all be altered to suit the working style of the user. In turn this gives the user more control over their working environment. Current application software is also very user friendly. The use of on-screen, context sensitive help (the message refers to what the user has highlighted) means users do not have to refer to manuals to find out what to do next. Most applications also include tutorials or wizards that lead the user through an operation they wish to carry out.
One aspect of current applications that is a result of this customization and user friendliness is that they are becoming increasingly large and complex. The increased elaborateness of programs is in turn making greater demands on hardware in processor requirements, memory capacity, and data storage devices. This trend has become known as feature creep.
An application should be linked to the task the user is required to carry out, and the user should be aware of which application is best suited to the task at hand. For example, while the distinction between word processing and desktop publishing applications has blurred, in certain situations one is better to use than the other. When it comes to web publishing certain programs will only go so far, and it is up to the user to know when to move onto a specialist web publishing package to achieve what they want to in the best way. It is the user’s responsibility to choose the correct application for the job.
2.2.2 Remote applications
A recent trend has been for an outside company to provide the software for an organization. An application service provider (ASP) will own and host on its own server each of the applications an enterprise uses. As a user needs to use a program he or she will access it from their desktop as normal however, instead of coming from the local HDD, the parts of the program needed (and only those parts) will come from the ASP’s server. This might be over the internet or a dedicated link. If more parts of the application are needed they are downloaded as required. 
At first sight this on-demand software might seem an inefficient method, but it can be very effective. Instead of buying dozens of copies of software and then loading these onto each machine in a network, the ASP provides the programs only as needed. The maintenance, correcting and updating of dozens of copies of the software does not have to be done. Any changes in setup can be made at one central location. Security and virus control is centralized. Costs are also reduced. Instead of paying for all of the features of complex applications, the enterprise pays for (rents) only the parts of the programs that are actually used. In some cases savings can also be made on the type of computer being used with a thin-client (minimal computer) running the remote applications.
2.2.3 Apps
A variation on the ASP in more general use are web-apps. These are programs ordinary users can access on-line and run in their browser. The most popular of these web-apps is Google Docs which includes word processing, spread sheeting and presentation software, though there are many other apps available. Most web-apps can also store the user’s files on-line, and so take up little local disc space.
To be effective both ASPs and web-apps rely on reliable broadband links between the provider and user. This is so that programs are always available, and run as smoothly as if they were hosted on the local machine.
2.3 Programming Languages
2.3.1 Computer programs
A program is a series of instructions the device follows to complete a task. 
While the device operates in a complex machine code of off and on (0 and 1), programming is made easier through the use of high level languages such as Pascal. These languages are a way of instructing the device in a consistent, English like way that simplifies the task. 
Fundamentally the computer operates in a complex machine code of bits (0s and 1s) and bytes. Originally computers were programmed in what are now known as low level languages such as assembler. These languages produced machine code instructions that are difficult for ordinary people to work with. Nowadays programming is made easier through the use of high level languages. These languages are a way of instructing the computer in a consistent, English-like way that simplifies the task of writing software.
2.3.2 Compiled vs interpreted languages
There are two approaches to how a computer reads a program – compiling and interpreting.
A compiled program is where the programmer’s instructions, the source code, as a whole are converted directly into machine code, the object code. This is done first. Only when ready is the object code then executed (run).
As the source code is being compiled, the compiler (itself a program) will make changes to what was originally written, and many of the processes will be optimized to improve the speed of operation and data handling. The resulting compiled program will be smaller, faster, and more efficient. 
Unfortunately it is very difficult to un-optimize this compiled code to return to the original program; a little like unscrambling an egg. If the programmer wishes to make alterations these cannot be made to the compiled code, and so a copy of the original source code must be kept. When adjustments are made to the program the changed source code must then be re-compiled to be ready to run again. Examples of compiled programs include Delphi Pascal, C, C++ and Visual Basic.
An interpreted program on the other hand is only changed into machine code as the program is running, usually one step at a time. Since the program is only interpreted line by line, on the fly, there is no optimization. The object code is not as efficient as it could be. The advantage with interpreted languages is that any changes that have to be made in the program can be done without recompiling. This means there is a rapid turnaround time during development, and interpreted programs are more flexible and portable. (A portable language is one that can easily run on a range of computers.) Examples of interpreted programs include Java, Logo, Prolog, and the scripting languages such as PHP or JavaScript.
2.4 Managing software
Murphy’s Law states: “If anything can go wrong, it will go wrong, at the worst possible time”. This is never more apparent in computing than when vital files are lost.
2.4.1 File security 
Backing up files should be part of your working strategy in operating a computer. It is important to make regular backups; the more significant the files – the more regular the backup. It is also a good idea to either leapfrog your backups (i.e. keep one or even two generations of earlier backups before overwriting them) or to use incremental backups. This is where you make a regular full backup, and then make more common smaller backups of files that have changed since the last full backup.
Backup can be made by using special backup programs or by compressing the required files using a zip (or similar) compression utility. Zipping can also be useful for compressing files for transfer over the Internet as it reduces file size.
If you lose some files it will be time to call on your earlier backup and restore the lost data.
A virus is a self-duplicating program that copies itself onto computers and performs an action the computer owner does not intend. Again it is part of your working strategy to regularly check your hard drive(s) for viruses, and most importantly to check every flash drive, and every internet download or email for viruses before you give them access to your computer.
2.4.2 File maintenance
There are often unwanted files on disc that it is a good idea to remove every now and then to remove clutter and save disc space. Two places these can be found are in the recycled/trash bin or temp folders.
When files are deleted from a hard disc they are sent to a special folder (the recycled folder in Windows). This is a precaution to prevent accidental deletion, or to hold files in case you later find you still want them. This folder needs clearing out every now and then.
Many applications, as they are running, write temporary files to the hard drive. These files hold data that will not fit into memory (RAM). When the application is closed the temporary files are normally deleted automatically. If, for any reason, the application does not close normally (Reset button pressed, power failure, etc.) the temp files remain on disc. After a while these can clutter up the hard disc and should be removed. In Windows computers these files are recognized by the extension .tmp or by having a tilde ~ in front of the file name. In deleting any files be very sure they are not files needed for the computer or applications to run.
Finally after time a disc will need to be defragmented. When files are written to disc then are placed in the nearest available spare slot. As some files are deleted they leave gaps that parts of new files are written into. Over time there will be parts of files inefficiently spread all over the disc. The process of defragmentation collects these parts of files together in one continuous band that frees up disc space and speeds up file access.
