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In the past, people did the calculations we now use computers for! These "human computers" worked in businesses, government, and research, using efficient methods to crunch numbers. Back then, any machine that did calculations was called a "computing machine." But in the 1940s and 50s, with the arrival of electronic machines, the term "computer" (often with "electronic" or "digital" added on) became the standard.
“The English term “computer” and the equivalent German term “Rechner” describe calculating machines. But until the middle of the 20th century, computers were, in fact, humans who performed calculations [1].”
The history of computing is a fascinating journey! We've gone from simple tools like the abacus to complex machines that can do millions of calculations in a single second. This desire to automate tasks and analyse information has driven innovation for centuries.
Early mechanical calculators paved the way for modern computers, and the invention of electronic computers in the mid-20th century completely changed the world. Today, computers keep getting smaller and more powerful, impacting almost every aspect of our lives.
It's important to note that the "computer revolution" wasn't as sudden or complete as some predicted. By 1970, many predictions about computers taking over specific fields, like replacing museums with data banks, hadn't come true. People in many areas, like natural history, have held onto traditional methods alongside new computer tools.
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1940s-1950s Punch cards and Single Job Processing
The ENIAC, built by Mauchly and Eckert at Penn, was a giant leap forward in computing. Unlike earlier machines, it used a decimal system (like we use with numbers) instead of ones and zeros. It was also a monster in size, needing a massive room due to its 18,000 vacuum tubes! While bulky, it wasn't lacking in features. ENIAC could take data in and out using punch cards and had basic math functions like multiplication, division, and addition. Interestingly, its "programs" weren't software like today's computers. Instead, they involved physically rewiring the machine, making it inflexible but efficient for tasks it was specifically designed for. Despite this quirk, ENIAC is considered a groundbreaking achievement, paving the way for faster and more user-friendly computers. It faithfully served its purpose from 1946 to 1955.
The unassuming IBM punched card, a simple piece of cardboard with holes, might seem strange today. But for nearly 50 years, it was a superstar of information storage. Before floppy disks or hard drives, these cards held most of the world's data.
Punched cards were a game-changer. They sped things up, dramatically reduced errors compared to manual record-keeping, and became a huge moneymaker for IBM, propelling them to the top of the data processing world. Even in the mid-50s, a whopping 20% of IBM's profits came from these cards! They were so important, they even had their own warning label: "Do not fold, spindle, or mutilate”.
“Originally announced on February 14, 1946, the Electronic Numerical Integrator and Computer (ENIAC), was the first general-purpose electronic computer. Hailed by The New York Times as “an amazing machine which applies electronic speeds for the first time to mathematical tasks hitherto too difficult and cumbersome for solution,” the ENIAC was a revolutionary piece of machinery in its day” [2].
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1950s to 1960s: Transistors and Batch Processing
The second generation of computers, despite being brief, brought about significant advancements. Transistors replaced bulky vacuum tubes, making these machines smaller, faster, and more affordable. This era also saw the birth of groundbreaking technologies like the computer mouse, operating systems, and even the very first computer game!
IBM Introduces 1400 series.
The IBM 1401 ushered in a new era of computing by ditching bulky vacuum tubes for compact and dependable transistors. This innovation led to a massive demand, with over 12,000 machines built. The 1401's success also proved the value of versatile computers over specialized ones. By the mid-1960s, these IBM machines were practically everywhere, accounting for nearly half of the world's computers.
“The 1401 mainframe, the first in the series, replaces earlier vacuum tube technology with smaller, more reliable transistors. Demand called for more than 12,000 of the 1401 computers, and the machine´s success made a strong case for using general-purpose computers rather than specialized systems. By the mid-1960s, nearly half of all computers in the world were IBM 1401s” [3].
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The biggest change between computers built before and after 1960 lies in their design philosophy. Early machines (second generation) were limited by what engineers could physically build. However, advancements like integrated circuits allowed designers to create computers specifically suited to user needs and programming demands. Early computers like the IBM Stretch and Manchester Atlas helped establish the idea of computer architecture, which is basically the design of a computer system. Around the same time, complex operating systems became commonplace, allowing for features like running multiple programs at once and automatically managing resources.
Built from 1964 to 1971, third-generation computers were a game-changer. Unlike their predecessors, they relied on tiny, integrated circuits instead of bulky components. This leap in technology led to the rise of powerful mainframes like the IBM System/360, UNIVAC 1108, and Honeywell 6180. Even smaller computers, called minicomputers, became available, including the PDP-8/I, PDP-11/20, and PDP-11/45.
For feeding data to these machines, punched cards with 80 columns were a common choice. Additionally, reel-to-reel magnetic tapes were used for long-term storage. Interestingly, punched cards could be stored on tape temporarily before being processed by the computer.
“Advances in electronic technology — the development of integrated circuits and the like — made it possible for designers to design an architecture to suit the requirements of the tasks envisaged for the machines and the programmers who were going to work them. Comprehensive operating systems became part of the machines. Multiprogramming was facilitated and much of the task of control of the memory and I/O and other resources became vested in the operating system or the machine itself” [4].
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The 1970s ushered in the era of fourth-generation computers. These machines were a major leap from their predecessors, thanks to the invention of the microprocessor. This tiny marvel, a chip about the size of your fingernail, could pack thousands of components. This miniaturization replaced bulky magnetic core memory with faster and more reliable semiconductor memory. This era also saw the rise of sophisticated computer operating systems.
“This generation makes use of VLSI Circuits, which are also known as microprocessors. Hundreds of Electronic Components are built on such a single silicon circuit to make a microprocessor chip. In this generation, the use of personal computers (PCs) grew, and IBM developed the first personal computer (PC). For instance, Apple, CRAY-1, and so on” [5].
The main characteristics of fourth generation of computers:
“  Main Electronic Components: 
· Very Large-Scale Integration (VLSI): Thousands of transistors on a single microchip.
· Microprocessor: Central processing unit on a single chip.
  Memory: 
· Semiconductor memory (RAM, ROM) offering faster access and smaller size than previous generations. | Memory Type | Description | |---|---| | RAM (Random Access Memory) | Volatile memory for temporary data storage (lost when powered off). | | ROM (Read-Only Memory) | Non-volatile memory for permanent data storage (retains data even when powered off). |
  Programming Languages: 
· High-level languages (e.g., Python, C#, Java) for easier user interaction.
· A mix of third and fourth-generation languages for compatibility.
  Size, Speed & Efficiency: 
· Smaller, more affordable, and more efficient than third-generation computers.
· Improved speed, accuracy, and reliability compared to predecessors.
  Input/Output Devices: 
· Wider range of devices including keyboard, pointing devices (mouse), optical scanners, monitors, and printers.
  Networking: 
· Introduction of networks connecting multiple computers for communication and resource sharing.
  Examples: 
· IBM PC
· STAR 1000
· Apple II
· Apple Macintosh” [6]
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Fifth-generation computers (FGCS) aim to achieve significant advancements by focusing on several key areas. These include:
      Super-miniaturized circuits (VLSI architecture): This allows for packing more processing power into smaller devices.
     Sharing tasks across multiple processors (parallel processing): This speeds up computations by tackling problems simultaneously.
     Logic programming: This uses logic statements to solve problems, making the computer reason more like a human.
     Organizing information in a relational database: This creates a structured and efficient way to store and access vast amounts of data.
Artificial intelligence (AI) and pattern recognition: This equips computers with the ability to learn, understand, and react to their environment.

Some computer types of this generation are:
• Desktop

• Laptop
• Notebook
• Ultrabook
• Chromebook

“Fifth-generation systems are being designed to overcome   the   shortcomings  of the  present-day computer.  Research is concentrated on knowledge information processing. The ultimate form of fifth-generation computer should be oriented to   knowledge information  processing  and  achieved  on  the  basis  of  revolutionary  theories and  technologies. The fifth-generation computer   is a knowledge information processing system that, overcoming   the technical  limit  of  conventional  computers,  implements  the   intelligent  conversation  and   knowledge  base  inference  functions  required  in  the  1990s.  Its applications are expected to  be more  extensive than those of conventional  computers" [7].
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Future Generations
Even though it's 2024, many experts believe we're still in the era of fifth-generation computers because Artificial Intelligence (AI) is still rapidly advancing.
For the next generation, some possibilities include:
· Quantum computers: These machines harness the principles of quantum mechanics to solve problems beyond the reach of traditional computers. However, they're still under development and not yet widely used.
· Nanotechnology: This technology works at the atomic and molecular level, potentially leading to completely new computer designs, like quantum computers, it's still in its early stages.
So, while both quantum computing and nanotechnology are exciting possibilities, they need significant development before becoming mainstream.
“With a new generation of computers, it's also possible how we interact with a computer may also change. New ways of how we may interact with the next generation of computers include only using our voice, AR (augmented reality), VR (virtual reality), or MR (mixed reality)” [8].
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The history of computers is an incredible story! It's all about how these machines, from simple calculators to mind-blowing inventions like quantum computers and AI, have completely changed the way we live and work. Computing has pushed the limits of what's possible, impacting every corner of society.
The rise of computers has been revolutionary. They've infiltrated every aspect of our lives; from the way we connect with friends (think social media) to how we access entertainment (streaming services). Education and healthcare haven't been immune either, with online learning platforms or digital medical records becoming increasingly common. As technology continues to evolve at breakneck speed, it's important to take stock of the impact computers have had on society, for better or worse.
As computers continue to evolve, they bring both exciting possibilities and challenges. It's important for us to work together to make sure these technologies benefit everyone. By tackling the issues that come with new inventions and thinking carefully about their impact, we can build a brighter future that's fair for all.
“The computer – this amazing technology went from a government/business-only technology to being everywhere from people’s homes, work places, to people’s pockets in less than 100 years” [6].

“Man is still the most extraordinary computer of all.”   -   John F. Kennedy
“I can assure you that data processing is a fad that won’t last the year.”  – Chief Business Editor, Prentice Hall, 1957
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