2.1 Forms of Software


Software is the set of programs used to operate a device. There are many types of software. Each form is linked to the task it has to perform:


operating systems - programs to manage the overal operation of the device system e.g. MS DOS, Unix, OS/2;  this may include multi-user or multi-tasking systems.


management systems - programs in adition to operating systems that control the operations of a group of devices or sets of programs e.g. Novell Netware, Database Management Systems.


programming languages - ways of giving the device instructions to carry out set tasks e.g. Pascal, BASIC, C++.


special purpose applications - programs designed to do one specific task e.g. company payroll program, accounts program, device games.


general purpose applications - programs that give the user a basic format for doing a wide variety of tasks e.g. word processors, spreadsheets.


2.2 Operating Systems


The point of first contact for the user is the operating system (O.S.) of the device they are running. The O.S. 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.


2.2.1 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 signals that are placed on the screen? The answer is the operating system. The O.S. also determines what goes into memory or into the processor, how data is stored in a special place on a disc that can be found later or how it gets to a printer.


The operating system is the program (or set of programs) that manages the flow of informaton in a device system. Data must come from the keyboard or the disc drive, into memory or the central processor, and from there must be sent to the screen, the printer or other devices. This does not happen by acsident, and in fact must be carefully controlled. The movement is very fast and complex, and to avoid clashes, losses, or errors, the operating system determines what goes where and when.


2.2.2 Examples of Operating Systems


There are as many different forms of operating system as there are types of device. 


Here are some samples of O.S.s:


devices that employ a GUI are becoming more widespread and operating systems for PCs include: Windows 95, OS/2, and the Macintosh System 7;


less common nowadays are command driven O.S.s such as MS-DOS that ran PCs for many years and CP/M that managed the earliest PCs;


game playing devices such as Nintendo and Atari have their own purpose designed O.S.s;


in a networking environement UNIX or Windows NT are well suited to communications between different devices;


in larger devices DEC uses the VMS operating system for its range of devices and IBM controls its mainframes with SAA/SNA.


With this wide variety of operating systems there is little standardisation, and software can often only run on one type of O.S. Recently there have been some moves to enable programs to move between the main groups of personal devices.


2.2.3 Types of Operating System


The form of operating system chosen depends on the type of device to be managed and the task to be handled, but essentially all do the same basic job and have common properties.


The types of O.S. we are most familiar with are those that manage the standalone and the networked PC. 


A standalone is independent of other devices and has the advantage of being able to function by itself even if there are problems with other nearby devices. The standalone is however becoming rarer nowadays with the advantages networking offers (e.g. shared information and shared resources).


More sophisticated O.S.s offer the options of multiuser, multitasking or parallel processing. 


A multiuser operating system is one in which more than one user is accessing the device at a given time. A good example would be an ATM network for a bank. Here a mainframe device located in a capital city can control up to hundreds of ATMs. In turn, 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 (an activity called time slicing). To each user at a multiuser terminal they appear to have exclusive use of the device, yet all of the terminals are sharing the same processor. 


In the past multiuser systems were common, especialy in places such as universities where users all accessed one mainframe. Nowadays they are now being rapidly replaced by networked PCs, with the move toward decentralisation and more local autonomy in processing.


A multitasking O.S. allows one processor to perform several jobs at once, to gain the maximum benifit from a processor. The operating speeds of a processor are in microseconds ((s, millionths 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 procesing where an O.S. uses more than one processor to handle its task or tasks. This may be in one device, or alternatively on devices spread across a network (perhaps at night when they are idle). Naturally the O.S. that can handle a series of tasks over many different processors must be very sophisticated and complex.


2.2.4 Agents


With the growing complexity and sophistication of device systems it is getting more difficult for the casual user to keep on top of all the things they wish to do with their system. Some companies (notably IBM) have been investigating the use of agents.


An agent acts as a go-between to insulate the user from their system. These agents may be personalised (e.g. with a face or a name) and will tell the user things they need to know about their system (E-Mail waiting, problems with a print job etc.) and will accept instructions to carry out tasks for the user.


They are an attempt to put a less threatening face on the operating system and may be the way systems develop in the future.


2.3 Management Systems


Networks are becoming very common as more and more workplaces become aware of the need to decentralise decision making, and of the advantages of sharing information and resources (e.g laser printers, CD-ROMs). 


The control of groups of devices or groups of programs is the responsibility of a management system. Management can become very complex when different types of device (IBM PCs, Macs, mainframes) and different operating systems become involved.


A management system can be seen as a higher level of O.S. It is responsible for communications between machines and/or programs, for administration (who can do what) and security (who can access what). 


The level of integration and ease of use of the network or software system depends on the management system employed. Often these systems require a person designated as manager solely dedicated to maintaining its effective operation.


2.4 Programming Languages


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. 


A further refinment is the use of CASE (device assisted software engineering) tools. These are automatic programming languages that permit the programer to design the solution to the problem and then take over the task of producing the program.


2.5 Applications


2.5.1 Special Purpose


In many workplaces a dedicated program, or purpose written program will be used. This program would have been designed to support the specific needs of the organisation and could not be used, as is, in another workplace. Many establishments employ their own group of programmers to maintain the program and update it, while smaller establishments will contract with a programming company to produce the software for them. 


Games are also special purpose applications. The demand for device games has spawned a whole subsection of the software industry with many of the best programmers going to these software companies. The impact on life style and personal activities of the users of the games is an area of growing concern especially with the advent of virtual reality games that potentialy pose a threat to the ability of some people to relate to the real world.


2.5.2 General Purpose


The principal form of software users of PCs come into contact with are the general purpose application programs (simply called applications). These are general purpose in that, though each application begins the same way, once started the user is then free to produce anything they want: a story, a letter, a poem or a recipe. (It is interesting to note that though the application itself is copyright, anything you produce using the application is under your copyright. This applies also to programs you write using a copyright device language.)


Applications should be linked to the tasks the user is required to carry out and the user should be aware of which application is best suited to the task at hand (e.g to set out data in columns it is better to use a word processor than a spreadsheet).


The divisions between many applications are now blurring. Word Processors are approaching the sophistication of Desk Top Publishing packages, Databases can do spreadsheet-like calculations, and Spreadsheets are integrating many Business Graphics capabilities (some even have spelling checkers).


Most current application software is becoming very user friendly. The use of on line and context sensitive help means users do not have to refer to manuals to find out what to do next. The better programs also include tutorials, and even devices called cue cards or wizards that lead the user through an operation they wish to carry out. 


Another aspect of current applications that is a result of this additional user friendliness, is that they are becoming increasingly complex and large. A program like MS-Access for example takes up 11.6 Mbytes of disk space, mostly in user support. This increased elaborateness of programs is making greater demands on hardware processor capacity, memory requirements and data storage devices. As they become larger and more involved some programs now are becoming available on CD-ROM only, while some are self installing to relieve the user of the complexities involved..


The latest programs give the user the option to customise their own interface. The menu structure, toolbars and screen apperance can all be altered to suit your working style. This gives the user more control over their working environment.


