


Introduction
Computers as we know them today have their origins many centuries earlier. While they have found many uses today, both commercial and personal, they began as basic tools used for simple calculations.
Computer science has a long history; starting with primitive designs, entrepreneurs and mathematicians first developed computer science theory to solve a wide range of challenges, from simple calculations to increasingly complex calculations. As technology progressed, this led to more complex computers that became larger and more powerful. As a result, modern computers differ significantly from their earlier counterparts, such as the abacus or Charles Babbage's analytical engine. This article will discuss four periods in the computer timeline, namely the pre-mechanical age, the mechanical age, the electromechanical age, and the electronic age.

[bookmark: _Hlk152099079]Premechanical Age (3000 BC to 1450 AD)
The first known calculations were made by the Sumerians, who recorded their trade data on clay tablets. Nevertheless, the pre-mechanical period is often called the abacus period. According to De Mol and Bullynck, this period became the basis for the subsequent development of computer science and began with the first calculations and lasted until 1450 [1]. The most important inventions include the sieve of Eratosthenes (250–230 BC) and the Antikythera device (79 AD) [2]. However, the most famous invention was the abacus made of wire and beads. According to Mahoney, unlike earlier times when objects such as wood, bones, and stones were used as auxiliary tools in calculations, the invention of the abacus was the first time that human hands were used as auxiliary tools [3]. Therefore, although there were other calculating machines in the pre-mechanical era, the most representative of them was the abacus [4]. They were developed for specific purposes and focused on basic calculations, for example, Antikythera was only used for astronomical calculations. Most importantly, they lacked automation and relied entirely on human involvement [5]
Mechanical Age (1450-1840)
According to Ceruzzi, the mechanical age is the era in which the greatest discoveries were made. Most of the ideas were aimed at automating the computational process [6]. Several significant inventions were made during this period, including Wilhelm Schickard's calculating clock (1623), Blaise Pascal's Pascalene (1642), Joseph-Marie Jacquard's loom (1801), Philipp-Matthaus Hahn's calculating machines (1774), the third count multiplication calculator Stanhope (1777) and William Austin's working typewriter (1829). Similarly, in 1614 John Napier invented logarithms to facilitate complex calculations, an invention that became the basis of William Oughtred's circular slide rule in 1622. Among the greatest inventions was Wilhelm Schickard's mechanical machine (1623), which added and subtracted automatically and, partially automatically, division and multiplication [7]. Similarly, in 1666, Samuel Morland developed a mechanical calculator for addition and subtraction.
Another great invention was Blaise Pascal's calculating machine for addition and subtraction. Although simple, this tool influenced the further development of significant computing machines [3]. Another notable inventor of this era was Gottfried Wilhelm Leibniz, who invented the mechanism now called the Leibniz wheel, which was the main component of his calculating machine. It can perform complete addition, subtraction, division and multiplication automatically. The Leibniz machine was ahead of its time, which was a major step in the automation of the computational process [7]. In particular, his mathematical language, from which he created a universal machine for solving all mathematical problems, became a major inspiration for computer scientists.
Charles Babbage also fueled progress by building a difference engine for the compilation of polynomial functions, as conceived by J.H. Mueller and served as the basis for Georg Scheutz's Pehr computing engine [4]. The pinnacle of Babbage's proposal was an analytical engine that calculated automatically in the same way as modern computers do, although it was never created [5]. As a result, Ada Augusta Byron became the first female programmer in the world to write the first algorithm of Babbage's analytical engine [1].
It was also during this period in 1838 that Samuel Morse and Alfred Vail first demonstrated the elements of a telegraph; George Boole described a system of logical and symbolic reasoning that became the basis for computer design [6]. In the 1820s, Thomas' arithmometer became the first mass-produced calculator. Calculations in the mechanical period were more automated and required less human intervention. According to O'Regan, this was the period in which the first connections of modern technology with its ancestors could be observed [2].

Electromechanical Age (1840-1940)
[bookmark: _Hlk152191232]According to Jack, the most important progress achieved during this period was the use of electricity [5]. The electric period began with the telegraph cable first stretched across the Atlantic Ocean in 1858. Alexander Graham Bell invented and patented the telephone in 1876, and Baron Kelvin built a harmonic analyzer and tide forecaster in 1878 [2]. This is also the period in which John A. Fleming first invented the diode vacuum tube in 1904, setting the stage for radio communications. In 1906, Lee de Forest created a three-electrode vacuum tube [7]. Campbell Swinton described the electronic scanning method in 1908, and Kamerlingh Onnes discovered superconductivity in 1911.
Among the most prominent inventors of this period was Herman Hollerith, who designed a punch card system for tabulating populations to calculate the 1890 U.S. Census, the first automated census in the world [5]. Recognizing the importance of computers in business, Hollerith founded the company, which in 1924 became the International Business Machine Corporation (IBM). Hollerith's success resulted in the development of a wide range of electromechanical machines [3]. Prominent scientists and engineers, including George Stibitz, Howard Aiken, and Vannevar Bush, focused on creating new electrical machines, especially in America.
In the period before World War II, many electromechanical devices were built using relays. In 1930, Vannevar Bush and colleagues at MIT created a differential analyzer that solved a wider range of differential equations [7]. A year later, Reynold B. Johnson created a way to grade multiple-choice tests by detecting conductive pencils. This invention was later bought by IBM. In Germany, Konrad Zuse invented the electromechanical relay machines Z1, Z2, Z3 and Z4. In the United States, Aiken and his Harvard colleagues built electromechanical machines, including the Mark I, II, III, and IV; they were intended for the United States Air Force and Navy [4]. In 1937, Howard Aiken proposed a digital calculating machine that could perform the four basic arithmetic operations in a fixed order. In the same year, George Stibitz invented the binary circuit and Alan Turing introduced the concept of the Turing machine. The electromechanical era was characterized by the transition from mechanical to electronic calculations [2]. For example, mechanical components were replaced with electronic parts such as vacuum tubes and transistors.

Electronic Age (1940-Present)
[bookmark: _Hlk152191358]The electronic era is most important for computer science and the development of computer science [3]. It began when John Vincent Atanasoff and Clifford Berry designed the Atanasoff-Berry Computer (ABC), the first digital electronic computer. In 1943, Colossus was introduced to the market as the first programmable and first fully electronic calculating device [6]. Two years later, in 1945, ENIAC became operational as the first programmable, high-speed digital computer that could solve all the necessary computational problems. According to Ceruzzi, it was unique because it used vacuum tubes instead of mechanical elements [7]. However, ENIAC could not store programs. The problem was solved in 1949 with the operationalization of the first stored program computers: EDSAC and Mark 1. This was followed by the first general-purpose computer, the Universal Automatic Computer (UNIVAC). Later that year, Australia launched its first digital computer, CSIRAC, which could also play music [5]. Computers produced during this period can be divided into four generations: first generation (1951-58), second generation (1959-63), third generation (1964-79), and fourth generation (1979-present).
First generation (1951-58)
First-generation computers were characterized by punched cards and vacuum tubes, such as those used in the Mark 1 and ENIAC [5]. This period was defined by several events, including the invention of the junction transistor by William Shockley in 1951, the introduction of subroutines and the Wheeler jump by David Wheeler, and the development of the concept of microprogramming by Maurice Wilkes, among others [6]. In 1953, Grace Hopper developed the first computer language known as COBO. In 1953, the IBM 650 (magnetic drum calculator) became the first mass-produced computer. In 1954, the Uniprinter developed by Earl Masterson became operational, producing 600 lines per minute. In 1956, IBM introduced the first computer with a hard disk, the IBM 305 RAMAC.
Second generation (1959-63)
The second generation of computers replaced vacuum tubes with transistors and punched cards with magnetic tapes. In 1959, Jack Kilby designed the flip-flop integrated circuit, and Robert Noyce and Gordon Moore patented the integrated circuit technology [7]. The 1960s saw several advances in computing, including DEC's release of the first complete commercial computer, the PDP-1. Similarly, standards have been set for Algol 60; in 1961, the IBM 7030 computer was launched. IBM 1401, UNIVAC 1107, CDC 1604, IBM 7090 and IBM 1620 are the most famous second-generation computers.
Third generation (1964-79)
Third generation computing was characterized by a transition from transistors to integrated circuits [4]. These included the GE-600 Series, CDC 6600, UNIVAC 1108, Burroughs B5000, DEC PDP-11, CDC 7600, Honeywell 6000 Series, DEC PDP-8, IBM System/370 Series, and IBM System/360 Series. A characteristic feature of these computers was the use of not only integrated circuits (ICs), but also high-level programming languages and software [6]. Such languages include ALGOL, COBOL, and Fortran.
Fourth generation (1979–present)
This generation was defined by the transition to microprocessor systems, as well as the development of personal computers, the most significant of which today are Apple and Microsoft [3]. Other major devices include IBM Personal Computer (IBM PC), IBM System/38, Altair 8800, Apple II, Commodore PET, DEC VAX Series, Amiga 1000, Atari 800, Commodore 64, TRS-80, Mac OS X, Mac OS X , MacBook Pro, iPad and Chromebook [5]. Another notable creation was VisiCalc, the first computerized spreadsheet program.

Conclusion
The history of computing is extensive and dates back to the earliest civilizations. Nevertheless, the most noteworthy inventions that shape modern life were unveiled in the 20th century. Nevertheless, enormous progress in the field of computing would not be possible without gadgets such as the abacus and Pascalene.
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