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1 INTRODUCTION
 Computers and Operating Systems have been advancing over the years and every computer requires an operating system to run other programs. However, many people, be it business organisations, employees, schools, parents do not even know the distinctive functions of the operating systems within a computer.
This paper will explore the concepts of Computers & Operating Systems and their different functions in order to help all stakeholders fully understand how computers work in-depth. In specific, this paper will introduce the Computer and Operating Systems Concepts, the system maintenance, how to protect information and hardware, securing you’re your computer from viruses, aspects of the internet, data & network communications and  office techniques which can be used. In addition, the paper will enumerate on the importance of databases in all circles.
I have structured this paper into five main sections with the first and second sections as overviews of the concepts of computers and operating systems respectively. The third section covers protection of information and hardware, the use of the internet and data network communications. The last two sections of the paper will be general discussions and conclusion.
In the overview of the computer concepts, the researcher will focus at the meaning and functions of a computer in any context be it business, personal use, school etc. Likewise, in the overview of the Operating Systems concept the researcher will focus on the meaning, importance, functions and how the Operating Systems can be maintained. In the discussion section the researcher will give a brief summary what any stakeholder can learn and what they can achieve from a computer and its operating systems.
2  OVERVIEW OF COMPUTER CONCEPTS
Fundamentally, computers is the platform for both business and personal communication and the concept of computers is extensive and is an indispensable tool that allows modern businesses, personal tasks to be carried out more effectively and efficiently (LaMarco, 2019). 
This section will provide a detailed overview of the computer concepts in terms of the meaning, definition and functions.
2.1 Meaning of a Computer
The word ‘computer’ as a noun is often attributive to one that computes and specifically to a programmable usually electronic devices that can save, recover, and process data and as a discipline computer (e.g Computer Science) is systematic study of automated computation that is taught in higher learning institutions  (Burks, 2003).
2.2 Definition of a Computer

There a quiet a number of definitions of computer from different authors and sources. However, the researcher in this scenario will be looking at a few ones that viewed a computer in the context of both business and personal.
· A computer is defined as a device that receives information in the form of digitalized data and manipulates it for some result based on a program, software, or sequence of instructions on how the data is to be processed (Larcom, 2021).
· A computer is a machine that carryout processes, calculates and functions using the basis of instructions provided by a software or hardware program. It has the ability to accept data (input), process it, and then produce outputs (Rouse, 2020).
· A computer is a programmable machine that allows the user to save all types of information and then process that information, or data, or carry out actions with the information, such as calculating numbers and organising words (M. Roper, 1999).
Looking at the just few definitions out of the many definitions of a computer that we can find, there are six main elements of a computer system to take note of which includes (Sethy):
a) Hardware- the tangible components of a computer such as keyboard, mouse, monitor and processor
b) Software- these are sets of programs that construct an interface between the hardware and the user of a computer system. There are two types of softwares i.e. System Software (Operating System) and Application Software (Allows user to play games, surf the web, listen to music etc).
c) Central Processing Unit- is the reasoning/brain of a computer and is responsible for all functions and processes of a computer.
d)  People- these are the users of a computer system and are the most crucial element of a computer system.
e) Procedures- are steps of commands used to perform a specific function and achieve desired output.

f) Data- the facts, information, input or figures that are fed into a computer for additional processing.
g) Connectivity- this is when more computers are connected to each other and can ration information and resources such as the sharing of files, sharing of printer, sharing of facilities like the internet. 

In view of the above computer system elements, we may conclude that the components of a computer system are typically divided into hardware and software parts, which are both essential in making a computer system functional. In general a computer consists of the hardware, operating system (i.e. system programs and application programs).
2.3 Functions of a Computer

The main function of a computer is to process data. In order to process data the following is needed:

2.3.1 Inputs
Input device is any peripheral piece of computer hardware equipment to provide data and control signals to an information processing system such as a computer or other information appliance. Input device Translate data from form that humans understand to one that the computer can work with. Most common are keyboard and mouse (Amuno, 2023).
2.3.2 Process Unit
A Central Processing Unit (CPU) is brain of a computer. It is responsible for all functions and processes. Regarding computing power, the CPU is the most important element of a computer system  (Amuno, 2023). 
2.3.3 Output
An output device is any piece of computer hardware equipment used to communicate the results of data processing carried out by an information processing system (such as a computer) which converts the electronically generated information into human readable form. Examples are printer, monitor, projector, speakers (Amuno, 2023).
2.3.4 Storage
The basic unit used in computer data storage is called a bit (binary digit). Computers use these little bits, which are composed of ones and zeros, to do things and talk to other computers. All your files, for instance, are kept in the computer as binary files and translated into words and pictures by the software (which is also ones and zeros). This two number system is called a “binary number system” since it has only two numbers in it. The decimal number system in contrast has ten unique digits, zero through nine. Example is a hard disk drive (used for permanent storage) (Amuno, 2023).
2.3.5 Controls
Controlling is mainly done in all the above four steps.
       In conclusion, we may say that a Computer cannot do any work without instructions from the user. It executes instructions as specified by the user and does not take its own decisions. 
3 OVERVIEW OF OPERATING SYSTEM CONCEPTS
Operating System (OS) is somewhat similar to an owner of a house with a maid who manages everything at home. If you can picture how the owner (Operating System) handles all the household chores and delegate some of her tasks to her maid, so does every computer system. It must have atleast one operating system to run other programs for example MS office, Notepad Games etc (Mahajan, 2021).
3.1 Definition of Operating System

· An operating system (OS) is the program that, after being initially loaded into the computer by a boot program, manages all of the other application programs in a computer. The application programs make use of the operating system by making requests for services through a defined application program interface (API) (Bigelow, 2021).
· An operating system (OS) is a collection of software that manages computer hardware resources and provides common services for computer programs. The operating system is an essential component of the system software in a computer system. Application programs usually require an operating system to function (Singh, 2021).
· An operating system is a program that controls the execution of application programs and acts as an interface between the user of a computer and the computer hardware. An operating system acts as an intermediary between the user of a computer and computer hardware. The purpose of an operating system is to provide an environment in which a user can execute programs in a convenient and efficient manner (McClanahan, 2020).
        From the above definitions obtained from different authors, the researcher discovered that Operating systems can be found on almost any device that contains a computer from cellular phones and video game consoles to supercomputers and web servers. Operating System interacts with the RAM and the CPU which are both located in the motherboard.
3.2 Examples of Operating Systems
a) Windows (XP, 7 & 8)- Windows 7 is the most likely used OS
b) Linux
c) Mac 

d) Android

e) IpadOS

3.3 Functions of the Operating System

3.3.1 User Interface 

This is one of the important features of the Operating System as it gives users a sense of a friendly environment through which users can easily interact and get their work done. Creating a Graphical user interface makes the overall system appealing and retains the user for a more extended period (Mahajan, 2021). 
3.3.2 File Management

This is also an important feature of the Operating System which handles the data storage technique. The Operating system manages all the files, directories, and folders on a system. It can be manipulated via user command such as renaming a file, changing a directory location, modifying a file access privilege/permission, and so on (Mahajan, 2021). 

3.3.3 Memory Management
It is the process that assigns and allocates memory spaces to several running applications and coordinating with the computer's main memory to optimize the overall performance of a system. The Operating System is responsible for the following activities in connection with memory management (Mahajan, 2021):

· Keeping record of which spaces of memory are currently in use and who is using them.

· Figuring out which parts of processes and data to move in and out of memory.

· Allocation and reallocation of memory spaces as needed by the program in main memory. 

3.3.4 Security Management

The Operating System supports different protection and security mechanisms. Most of the work in security and protection can be arranged into four classes which are (Mahajan, 2021):
· Availability- concerned with protecting the system against interruption.

· Confidentiality- guarantees that users cannot read data for which access is unauthorized.
· Data Integrity- protection of data or information from unauthorized access.

· Authenticity- concerned with the appropriate verification of the identity of users and the validity of messages or data.
3.3.5 Resource Management

The Operating System's main agenda is to manage the several resources available to it i.e. main memory space, Input or Output devices, processors and schedule their use by the several active processes. Every resource allocation and scheduling policy must consider three factors i.e. Fairness, Differential responsiveness and Efficiency (Mahajan, 2021).

3.4 Advantages of Operating System

· Reduces startup time of application.

· Operating System promotes abstraction by hiding irrelevant details of computer hardware from user

· Improve system performance by maximizing processor utilization.

· Provides memory protection by not letting any other processes intervene and alter the memory area containing the monitor.

· It handles all the overhead of setting up an application to run.

· Provides an interface through which client/user can access the system.

· It also comes up with utility programs that assist programmers in developing application programs.

3.5 Disadvantages of Operating System

· It has broadened memory access times, for example, page table query.

· Need more memory for the memory board.

· The language used behind the Operating System makes it more complex.

· It requires more significant improvement in staggered page tables and variable page sizes.

· Some Operating Systems are really costly which makes them more expensive.

· Fragmentation is another disadvantage of the Operating System.

In conclusion, we may say, with the advent of an Operating System, things have become easier to carry out unlike back in the days. This article has discussed almost everything about the Operating System which acts as an interface between computer hardware components and the user.

4 OPERATING SYSTEM & HARDWARE MAINTENANCE
Just like your motor vehicle needs maintenance before it breaks down and cause you problems, so does your computer and Operating System (in this case the researcher will focus on Windows 7 which is mostly used). In order for the OS to run smoothly know that Windows problems stem from poor maintenance. The following steps needs to be done

4.1 Protecting Hardware, Information and Identity
4.1.1 Protecting Hardware
Hardware protection is used to prevent direct access to hardware devices by user-level processes and to ensure that processes run within their designated bounds to prevent conflicts and errors. Without hardware protection, a process may be able to directly access and modify system resources or interfere with other processes, leading to system instability, crashes, or security breaches (Gupta, 2023). 
Maximum heat of a computer should be 185 degrees and a cooled system should maintain a temperature of 90 to 110 degrees. CPU and case fans, coolers, surge protectors e.tc are some of the devices that can be used to cool a system as well as filtering electrical power o eliminate surges and spikes before reaching your devices.
4.1.2 Protecting Operating System

Protection is especially important in a multiuser environment when multiple users use computer resources such as CPU, memory, etc. It is the operating system's responsibility to offer a mechanism that protects each process from other processes (Jarswall, 2011).
4.2  Need of Protection in Operating System

· OS protection is needed because of security risks like unauthorized reading, writing, modification, or preventing the system from working effectively for authorized users.

· OS protection helps to ensure data security, process security, and program security against unauthorized user access or program access.

· OS protection ensures no access rights' breaches, no viruses, no unauthorized access to the existing data.

· OS protection ensures that only the systems' policies access programs, resources, and data.

4.3 Threats to Protection and Security of Computer and Operating System
Protection and Security of Computer and Operating System refer to the measures and steps that can ensure the confidentiality, integrity and availability of operating systems. Main goal is to protect the OS from various threats and malicious software such as 

· Trojans

· Worms

· Misconfigurations

· Other viruses i.e. Time bomb, Logical bomb, macro virus, keylogger3

These viruses spread through E-mail attachments, Shared USB, shared files e.g word files that contain macros and direct downloads for the Web.
4.4 Ways to protect your files, equipment and identity

· Use antivirus which detects prevents and remove malicious computer viruses

· Firewall protection

· Create strong passwords

· Keep your computers OS, browser and security upto date

· Don’t always use or trust free Wi-Fi

4.5 Maintenance Tips for Operating System

· For a good performance, Windows needs atleast 15% free space on the hard drive it uses. If your Windows is full it’s going to have a difficult time functioning.
· Have a good maintenance plan for your computer

· Remove dust-dust creates a blanket over the actual computer components which might cause over heating & slowing down processing as a result of the computer having trouble generating enough cool air.

· Uninstall unused software.
· Use Windows disk cleanup tool to  delete temporary files

· Use the Defragment tool which helps in rearrangement of fragment files into clusters.

· Run regular antivirus scans

· Update your passwords

· Clean your keyboard and mouse

· Updating current Operating System updates

5 Data and Network Communications

As technology advances, operating systems and networking have become an integral part of our daily lives. Network communication refers to the exchange of information and resources between two or more devices. Operating systems have a significant impact on networking and communication. They provide a platform for applications to communicate with hardware and other software (Dorin, 2023). 
Operating systems play a crucial role in networking by managing network connections and traffic. For instance, a computer running a Windows operating system may share files with a computer running a Linux operating system. Without an operating system, it would be challenging to use any applications or even connect to the internet. Operating systems also manage network traffic, ensuring that data is transmitted accurately and efficiently (Dorin, 2023).
6 Network Physical Structures

The network physical consists of the cables  like coaxial cable, twisted pair, fiber optic, and telephone lines that are used to connect the different hardware residing on the network, the adapter used on computers connected to the network (hosts), and any concentrators, repeaters, routers, or bridges used in the network. Physical networks vary both in size and in the type of hardware used. The two common kinds of networks are Local Area Networks (LANs) which is a network where communications are limited to a moderately sized geographic area of 1 km to 10 km such as a single office building, warehouse, or campus and Wide Area Networks (WANs) which is a network providing data communications capability throughout geographic areas larger than those serviced by LANs, such as across a country or across continents (Cham, 2023). 
7 Databases & Architecture
An operating system allows many users to use the same hardware concurrently, i.e. in parallel, and a database system allows the same database to be concurrently accessed by many application programs. It bridges the hardware and the database management system (DBMS) and delivers essential functionalities and services for data storage, retrieval, and manipulation.
7.1 Data Base concepts

Database Administrator (DBA) handles the maintenance of the database i.e. installation, Configurations, upgrades, Administration, Monitoring, Maintenance and Securing the DBMS.

· Data is increasingly exponentially-meaning more data formats are appearing on more devices, applications and cloud platforms
· Data degrades over time and so it becomes outdated

· Data must always have the following features

a) Security (information should be confidential) 

b) Quality

c) Integrity

7.2 Databases Functions

· Solves Data redundancy i.e. the same data stored in many places.

· Solves Data isolation-i.e. applications cannot access data associated with other applications.

· Solves Data inconsistency-i.e. various copies of data do not agree.

8 CONTRIBUTION OF THE PAPER

The above sections have highlighted the relationship between the Computer (Hardware) and the Operating System (Software). This relation is critical to the success platforms of any business or personal communication. The perception of this paper will help readers mainly those who are not quite familiar with the relationship of the two concepts to grasp and improve their knowledge.
9 CONCLUSION

In view of the above discussions, the researcher is strongly satisfied to give a conclusion that Computer (Hardware) and Operating System (Software) are mutually dependent on each other. Both of them must work together to make a computer produce a useful output. Operating system helps to make computer hardware available to the application programs. Without Operating System we cannot access computer hardware.

In view of the above discussions, the researcher is strongly satisfied to give a conclusion that Computer (Hardware) and Operating System (Software) are mutually dependent on each other. Both of them must work together to make a computer produce a useful output. Operating system helps to make computer hardware available to the application programs. Without Operating System we cannot access computer hardware.

Today’s operating systems tend to have graphical user interfaces (GUIs) that use pointing devices for input. A mouse is an example of such a pointing device, as is a stylus. Commonly used the operating systems for IBM-compatible personal computers are including the Microsoft Windows, Linux, and Mac OS.

10 RECOMMENDATION
· There is no single operating system that is the right choice for every organization and every application. Most organizations find that the best approach is to run multiple operating systems.
11 Bibliography

Amuno, A. (2023, February 10). Turbo Future. Retrieved from The Four Functions of a Computer: http://www.turbofuture.com/Computers/The Four-Functions-Of-A-Computer

Bigelow, S. J. (2021). Operating Systems. Retrieved from Techtarget: htt://www.techtarget.com/whatis/definition/operating-system-os

Burks, R. A. (2003). Who Invented the Computer? The Legal Battle that changed Computing History. Arherst, New York: Prometheas Books.

Cham, L. (2023, March 24). IBM Corporation. Retrieved from Concepts of Physical Networks: http://www.ibm.com/docs/en/aix/7.2?topic=concepts-physical-networks

Dorin, G. (2023, July). Stepofweb. Retrieved from The Ipact of Operating Systems in Networking & Communication: A Comprehensive Guide: http:www.stepofweb.com/the-impact-of-operating-systems-on-networking-and-communication/

Gupta, K. (2023, May 15). GreeksforGeeks. Retrieved from Computer Organization & Architecture, Operation Systems: http://www.geeksforgeeks.org/hardware protection-and-type-of-hardware protection

Jarswall, S. (2011). JavatPoint. Retrieved from Protection in Operating System: https://www.javatpoint.com/protection-in-operating-system

Larcom, A. (2021). Computer. Techtarget , 1-2.

M. Roper. (1999). International Records Management Trust. Retrieved from Understanding Computers: an overview for records & Archives Staff: http://www.irmt.org

Mahajan, R. (2021, December 10). Operating Systems.

McClanahan, P. (2020). Libretexts. Retrieved from Introduction to Operating Systems: http://www.eng.libretexts.org/courses/Delta_College/Introduction-to-Operating-System/

N, L. (2019, January 24). Business Technology & Customer Support. Retrieved October 9, 2023, from Chron: http:www.smallbusiness.chron.com/uses-computers-business-56844.html

Rouse, M. (2020, March 30). Techopedia. Retrieved from Computer: http://techopedia.com/definition/4607/computer

Sethy, V. (n.d.). Your Article Library. Retrieved from Computer System: Elements and Components: http://www.youarticlelibrary.com/accounting/computerused-accounting/computer-system-elements-and-components-diagram/632263

Singh, A. (2021, June 6). International Journal of Creative Reasearch though IJCRT. Retrieved from Research Paper on Operating System: http://www.ijcrt.org

[image: image1.png]