Chapter 5 Operating Systems

An operating system is a program that is loaded onto the computer on startup and this is the software that manages all the other programs that run on the computer. It is the link between the application and the hardware. Operating systems are able to run programs on the computers hardware by directly communicating with the hardware in the basic computer language (binary). The operating system allows different programs to be run as the user or the computer needs them. There are different types of operating systems designed for the needs of different computer users. This chapter explores the types of operating systems that are available and the users and applications that they are designed for.

What requires an operating system?

Any tool requiring any complexity of processing, a desktop computer, complex machines in factories and cash registers all have operating systems. 

Desktop computers require an operating system as they are designed for users who have different needs. Therefore installing an operating system enables the user to load a variety of programs when it suits them. 

Complex machines used on factory floors can also have operating systems installed in them. This enables networking of machines and storage of data more user friendly as they can be stored in the same format that is used in the offices of a factory.

A tool that uses the same program over and over would not require an operating system. E.g. a microwave or dishwasher

Types of Operating Systems

Real-Time OS (RTOS)

These operating systems are designed to operate in real time to ensure that resources are available when the machine needs them. They are used to control machinery, scientific instruments and industrial systems. They are able to control the machines different functions and interface with the hardware on the machine in a real time environment. They are very little user interfacing requirements, as the machine is programmed to know the order of execution of the different programs and there are very few end user utilities for the user as the primary function of the OS is to run the machine

Single User Single Task

These are designed to be able to manage the computer so that it can do one thing effectively at a time. The OS is designed to be able to do different tasks, but not at the same time. This type of operating system would be used on a Palmtop. In this case the single user is able to do a variety of tasks but does not need them running at the same time.

Single User Multi Tasking

This is the operating system that most laptops and desktops would use. Will let a single user have several programs in operation at the same time. This makes the user more productive. Most modern desktop operating systems fall under this category. 

E. G. Windows, MacOS

Multi User

In this operating system many different users can take advantage of the computers resources simultaneously. These are used in environments where there could be one computer that has a variety of resources and this enables the resources to be shared with everyone that needed them. Examples of these types of operating systems would be Unix and VMS

Networked OS

There is a key difference between multi user operating systems and one that supports networking. Windows 2000 and Novell NetWare can support hundreds/thousands of networked users but the operating systems are not multi-user. The system administrator is the only user. The network support and all remote user logins are a program being run by the administrator. Networked operating systems provide network resources to all connected to it. Windows 2000 provides the necessary software for network connectivity. Windows 2000 also has a server version to control the network domain. Novell NetWare were the main network domain controller software providers until Microsoft started to produce their Windows server range. Microsoft is constantly bringing out new updates to its server and desktop operating systems.

How the OS works
Processor management

The operating system manages access to the process, ensuring each process and application receives enough of the processors time to function properly. Each time an application is run, applications give rise to processes. If single tasking, the OS just needs to concern itself with interrupts. If multi-tasking, the OS switches between processes to give each an allocated space in time on the CPU

Problems arise if there are too many processes running and there is more time spent switching then there is running the process. When the process has access to the CPU, it uses its stacks, registers and queues. After the process is finished with its allocated space in time, all the registers, stacks and queues are saved. The CPU is then switched to the next process

Memory Management

Each process must have enough memory in which to execute. It cannot run into the memory space of another process. Boundaries are set up for the memory. The operating system and the drivers are loaded into one end of the RAM and the processes are loaded into the other. Each process can only use the 2k allocation, preventing it running into any other processes. A processor can only access memory one location at a time, therefore the vast majority of the RAM goes unused for long periods of time

Hard disk space is cheap, therefore it is cheaper to load this unused data from the RAM onto the hard disk. This is known as Virtual Memory. 

The other main function of memory management is to ensure that each type of memory in the system is used properly so that each process can run effectively. This includes all the RAM, Cache and secondary memory.

Device Management

The path between the OS and virtually all the hardware that is not on the motherboard is called a driver. Drivers function as a translator between the electrical signals of the hardware subsystems and the high-level languages of the operating systems

The reason drivers are separate from the OS is so that new functions can be added to the driver without any need for the OS to be modified. Managing the input and output is a matter of managing queues and buffers

Example - Keyboard

Even though there might be continuous typing on a keyboard, the CPU will not be constantly open to process what the inputs are. Therefore the drivers will buffer the information that is being sent into the computer from the keyboard. When the CPU is ready, the OS can read the buffered inputs and process them accordingly 

Application Interface

The application interface is the translate through which a computer programmer is able to construct programs for the Operating System without having to know all the code for the operating system and all the hardware in the computer

User Interface

Most development in this area in the last decade has been in the area of GUI’s

The user interface makes it easier to manipulate the functions of the operating system

This sits a layer above the OS.

The Future of Operating Systems

So far computers are being shipped with the operating systems included. These OS’s have expensive licenses attached to them, increasing the price of the computer. People are becoming choosier about what type of operating system is best for them and have a wider range of choice. The increased competition is good for the end user.

With the advent of Linux (free OS), computers need not be shipped with the OS included. 

Questions

1. Name five different operating systems that you know. 

2. In each case say what type of operating system they are 

3. Why are there different types of operating systems

4. Which of the following would require an operating system

5. Which type of operating system would you find in each of the following

6. Why is switching needed between processes

7. How does the operating system keep track of all the processes

8. What happens when the computer runs out of RAM

9. Name different types of memory

10. Which of them are secondary memory

11. What are the main functions of the Operating System

12. Name 5 advantages to using Linux

