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How does a computer work? 

 

In 1942, the computer was invented by Alan Turing as part of the British war effort to 

break German military’s secret code: Enigma. Now, 77 years later, that room-sized computer 

which relied on strips of paper to provide instructions to run has been compacted into the 

very thing sitting on my lap that I am currently using to write to explain how the computer 

works. As such, the computer that we know today would not be possible without containing 

thousands of vital, specialised components. Therefore, it would be impossible to explain 

every single one in a mere 1,500 words. To explain the working of any complex object, one 

must simplify and employ models. A computer, in the same way, can be imagined as a 

human being. Just as a human comprises a body and soul, a laptop is what it is thanks to its 

hardware (a carcass upon which the software can run), and its software. The core components 

of the hardware are the central processing unit (also known as CPU or processor), graphics 

processing unit (also known as GPU or graphics card), motherboard, random access memory 

(also known as RAM or memory), hard drives and the software. And for software, here, I 

believe it will be easiest to focus on Linux for the operating system, as it is open-source with 

lots of readily available documentation. 

A motherboard with slots for RAM (top left and right), graphics cards (bottom), and a CPU 

(top centre). 
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First, let’s begin by looking at a computer’s hardware. If you were to compare a 

computer to a human, the CPU would be the brain. It processes data and runs programs on 

your computer and it, along with all the other components are plugged into the motherboard, 

a printed circuit board which contains chips and traces (copper wires etched onto the 

motherboard). An example of a chip which is soldered to the motherboard is the BIOS, which 

stores configuration data about the hardware. Furthermore, a computer cannot run without a 

GPU, which processes audio and video. The GPU is a separate subsystem, with its own RAM 

and power management systems. Applications can describe their interfaces which the GPU 

then renders and outputs to the monitor. The GPU is so important that every consumer CPU 

has a GPU built in. Computers, just like humans, have short-term and long-term memory; 

RAM and hard drives. RAM temporarily stores data that is being used (such as a Word 

document or PowerPoint presentation that is open), whereas the hard drive is a permanent 

place to store data. Files stored on the hard drive will be saved after powering off your 

computer (unlike RAM). The data in RAM and on a hard drive are represented in binary 

which is a number that is in base 2 (whereas we use base 10). Binary is convenient as each 

digit can only be one of two possible values (1 or 0) and so each digit can be represented by 

an electrical current (on or off). 

 

Now, moving onto the software. The core of the computer’s software is its operating 

system and kernel. The operating system provides a framework for and executes applications. 

Furthermore, it is responsible for providing a way for a user to interact with the computer (all 

personal computers have a desktop, whereas servers would instead use a terminal/console 

like DOS – an example of a DOS is MS-DOS, which was later replaced by Microsoft with 

Windows NT 3.1 in 1993). Popular operating systems are Windows, Mac OS X, and Ubuntu, 

which, unlike Mac OS X, is based off Linux. However, Mac OS X and Ubuntu are both very 

similar as they implement the same standards and thus the code can be used on both 

platforms. In terms of design and philosophy, Windows is very different to Ubuntu, which 

aims to be community-focused, free and open-source. The kernel connects the operating 

system and the hardware and provides an interface for drivers to connect with the hardware 

and it manages memory and CPU scheduling. The user should never interact directly with the 

kernel. Services run on top of the operating system and are similar to an application like 

Chrome or Word, but they do not have a graphical user interface (GUI). Like a service, a 

driver runs in the background, but it also has a specific function, which is to allow the kernel 
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and operating system to understand how to use and interact with hardware like a mouse or 

keyboard. As far as the average user is concerned, drivers and services do not exist.  

 

Now that you understand the makeup of the computer, we can begin to discuss its use, 

or what happens when one turns it on. The processor reads the BIOS and uses the data stored 

in the BIOS to connect with USB devices (like a USB drive, mouse or keyboard), RAM, the 

hard drive and the internet. The BIOS will then perform a power-on self-test (POST) to make 

sure that all necessary components are plugged in and working properly. On a personal 

computer, this would include checking to see if there is a graphics card. If the POST is 

successful, the BIOS will try to find a boot program on the hard drive, any USB drives that 

are plugged in and on the same network as the computer. The BIOS will choose one of the 

boot programs (depending on the boot order – a setting that can be changed in the BIOS and 

normally is hard drive, USB drive, network) and will tell the processor to run the chosen 

program. In most operating systems, the boot program will load and execute the kernel, 

which will continue starting up the computer. It loads drivers for USB devices, graphics 

cards, and hard drives. An example of a driver is mouse-driver. 125 times per second, the 

driver will “poll” (repeatedly check the status of a device) the mouse for information about 

how far the scroll wheel has moved, if the left or right click buttons are down and how much 

the mouse has moved. The driver will then process the data and tell the operating system 

what events have happened. Once the drivers are loaded, the files and folders are loaded from 

the hard drive. Depending on the operating system’s “runlevel”, different services will start. 

A runlevel is either single user mode, multiple user mode or GUI mode and is used to 

configure the operating system and the software. In single and multiple user modes, the 

computer’s interface, which is intended for server administrators, is very simple and similar 

to DOS. If the runlevel is GUI mode, the computer will display a login screen (left), whereas 

if the runlevel is multiple user mode, a simple 

login prompt will be shown (below). 
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As with everything in science and technology and just like a human, the computer is a 

living and evolving being. I’m sure, 77 years on, that if Allen Turing were to see my laptop 

today, he would be proud how far we’ve come on and I hope that in 77 years, I too, will be 

able to revel at a whole new computer. 
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