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ABSTRACT


One well known fact about gaming computers is their popularity; every kid wants one.  What few people know is that gaming computers are actually highly complex computers with a long and diverse history.  This research paper explores the evolution of gaming computers and explains the advances of the main components and how it has progressed since the first PC games up until today.  PC gaming began with a game called Space War in 1962 and from then on it boomed into a billion dollar industry. Many types of games have come out as well as new technologies to support them. Windows became the standard for gaming PCs with each version better for playing the latest games. Microsoft created Direct X, a program that made it possible to run games on Windows making it the primary gaming platform. Graphics card and game companies had to comply with all new Direct X specifications with each new version making new innovations and better games. If no new games were made for new Graphics Cards they wouldn’t have advanced as much as they did and vice versa for games. The new Windows Vista will be made specifically to run directly from the GPU, to run faster, a fact learned from gaming. Without PC gaming computers as a whole would not have made all their new technologies (AMD; Intel; Dang; Durham; Geek). 
Most people today have grown up playing some sort of video game.  Video games made their debut in the 1960s and although just a passing fancy at first, with games you played on your TV like ping pong and spaceship, video gaming has now grown in to a multi-million dollar business (Cross). In the 90’s games like “Doom” and “Warcraft: Orcs and Humans” were popular computer games and most people are only familiar with Xbox and Playstation.  But today, gaming is so popular that whole computers systems are developed for playing games.  The ones that exist are highly expensive and are not advertised much, except in PC enthusiast and PC Gamer magazines (Bellis). So what is a brief history of gaming computers and how have they progressed until today?   


Probably the first game on a PC ever made was a version of tic-tac-toe in 1952 by A.S. Douglas. He had a PhD at the University of Cambridge on Human-Computer Reaction. The game was programmed on an EDSAC vacuum-tube computer with a cathode ray display or monitor. (Bellis; See Appendix A)  A vacuum tube computer was defective, always ran hot and burned out. The tubes kept attracting moths that short-circuited the PC. This little bug problem became a term that applied to computers.  Whenever a computer problem came up, the process of fixing it was called “debugging.”  Debugging actually was a term coined during this time to describe the process of taking moths out of the computer.  At the time, moths would be attracted to the bright tubes in the computers and would have to be removed.  Now a days, “debugging refers to fixing computer problems in general ("What's a Vacuum Tube; Bellis). 

In 1962 “Space War” came out. It was first real computer game ever made. (See Appendix B) In the 60s the center of the computer world was MIT or Massachusetts Institute of Technology. Here Stephen Russell alongside some buddies set up the world’s first “PDP-1”; an early gaming computer. (See Appendix C) They decided to create a demonstration program that tested its capabilities. While thinking up ideas Russell shouted out “Space War!” and it all began. The basic rules were to have at least two space ships, a weapon, and fuel. Russell began writing code in December and by January he had a dot that could be moved around the screen. By February the game had ships and weapons then went into ‘debug’ mode ironing out all the problems. In April the first real game for the Personal Computer went live. Many versions followed years after, later it made its way to arcades and consoles (Markowitz). 


During the 1920s IBM was a small company. It only had a few thousand employees and most workers were inventors, mechanics and draftsmen. World War II was a time of many technological advances and a great example was radar. Radar can be found in many games today like Halo. (See Appendix D) The computer couldn’t have made all of its developments without the war. IBM moved on from just making electronics into innovators by creating new electronics and applications. In the late 40s and early 50s IBM built the first commercially available computer, the 701. With the computer market still small IBM wanted to take the lead (Bashe Foreword).

By the 70s a main competitor was game maker Atari who had an early line of computers. IBM was willing to buy them out. They decided to make their own computer since it was more feasible. IBM representatives met up with Bill Gates for the first time in 1980. They wanted him to write an operating system for IBM’s new secret computer. IBM had been watching the computer market expand and saw that not too many people were buying computers. They hoped an innovative computer along with a brand new operating system would appeal to more people. The plans to build it were known as “Project Chess”. The new computer was code named “Acorn.” William C. Lowe met up with twelve engineers in Boca Raton, Florida to build “Acorn”. The new computer was called the IBM PC or Personal Computer. IBM was the first company to use the term PC which is now the name of all Windows and Linux based computers. The computer was released on August 12, 1981 (See Appendix E).  As early as it was it had upgrades (Bellis).


In 1981 the IBM PC came out with a 4.77 Megahertz Intel 8088 microprocessor. Megahertz is the term for processor speed but nowadays speed is in the Gigahertz or 1000 Megahertz. The stock version had 16 kilobytes of RAM of Random Access Memory. The RAM was upgradeable to a max of 256 kilobytes. Computers back then were extremely more expensive than now due to its status as a new product but as time went on old prices shot way down as the latest technology cost top dollar. The price tag began at 1500 dollars and roughly would be 4000 dollars today. Upgrades were wildly priced since parts were limited at that time with CPUs up to 1000 dollars. Some were 160k floppy drives and an optional color monitor. This computer further increased IBM’s recognition as innovators because for the first time a computer was build from separate parts off the shelf known as open architecture. This was the start of the PC era (Graham, Snir, and Patterson, pp. 279-284; Bellis).

Open architecture became known as OEM. As more computers were released prices dropped on separate OEM pieces as prices rose on manufactured computers such as those by Compaq and Dell. This gave way to the hobby known as gaming computers. Most gaming computers are custom and hand built by the customers with chosen parts. There are a few gaming computer manufacturers for people who do not know how to build them. The most widely used computer gaming operating system is Windows (Bochannek). 

Windows made its debut with “Windows 95.” (See Appendix F)   It brought PC gaming out of the niche market into a mainstream industry. When it came out developers thought more people would buy it if it had gaming capabilities. They created Direct X, a program that allowed Windows to run high performance programs mainly games. Direct X is the foundation all PC games were built upon and guides hardware advances. (See Appendix G)  The first version was released in September of 1995. The graphics card of choice at this time was a Voodoo card by 3dfx. Graphics cards or GPUs, Graphics Processing Units were not needed to accelerate games up until the early 90s, as years passed games became more complicated and stronger ones were needed. (See Appendix H) 3dfx was dominant until NVIDIA emerged. In 1999 NVIDIA came out with its GeForce series of graphics cards. (See Appendix I) It improved graphics acceleration allowing game developers to make better, faster games. By now gamers were playing shooters like Half-Life and strategies like in “Age of Empires.” The next year NVIDIA came out with the GeForce 2. It had 32 or 64 Megabytes of RAM with four Pixel Pipelines. Pixel Pipelines process the Pixel Information in games. The more pipelines the faster the game runs. The RAM works the same as the system type but is designed exclusively for 3D applications. The more GPU RAM the more stable and quicker a game will run. The 3dfx company could no longer compete and dropped out entirely going bankrupt.  Another company named ATI retaliated with their own chip called the Radeon 7200 with 2 pixel pipelines along with 64 MBs of RAM. This was the beginning of the GPU wars (Taylor; Dang).


Gamers also had to upgrade their CPU along with graphics cards since they all contributed to the gaming performance. It was pointless to have a great card and cheap CPU; both had to compliment each other for the best gaming experience. The only two companies to accommodate this were AMD and Intel. In 2000 Intel came out with their Pentium 4 line, their first new desktop microprocessor since 1995. It ran at 1.5 GHz and was a 32 bit microprocessor. AMD whipped out their own Microprocessor line known as AMD Athlon. (See Appendix J) Later in the year an Athlon XP line was announced and it was created specifically for the new Windows XP coming out the next year. The XP microprocessors came out with 3dnow, a capability that boosted gaming performance (AMD, Intel).

The most notable two genres that put PC gaming on the map are “FPS” or first person shooters and “RTS” or real time strategy. The earliest FPS was in 1991 called “Hovertank 3d” created by “id software.”  It was played on an IBM PC with 16 MHz. This helped make the early IBM PC into the premiere gaming computer at that time. This game introduced a time limit not seen in too many games of today. Id came out with “Wolfenstien 3d” a few years later, the first FPS to have the gun showing. The player would even have a face that became more beat up as health was lost. In 1993 the face of the gaming world changed forever. Id released their first huge hit. It was known as “Doom.” (See Appendix K) It quickly became id’s flagship game and catapulted the company to elite game producer status. Its award winning formula composed of being quick, gave a thrill, and above all was engaging and had a lasting experience. No other game put the player face to face with the enemies. As early as it was it even had a multiplayer option. It began the death match trend that is seen in almost all of today’s first person shooters. In 1996 “Quake 3” came out and it was an instant hit. (See Appendix L)It pushed 3d beyond of what people thought possible back then with everything fully rendered in 3d and players were able to look up and down. It went on to even do better than “Doom.” Further it put PC multiplayer on the map since it allowed players to host and join games online. “Quake” set the bar for many games to come (Reimer; Hellchick).


The next line of development was “Real Time Strategy.” Imagine a live game of chess in which there are no turns and units are produced by player’s choices --this describes RTS. The RTS genre truly emerged in 1992. The concept had been around for a while but no other game before it fully weaved together the elements that made a good strategy game. The first RTS game was “Dune II” created by Westwood. The game incorporated live action video, cut scenes and had a great soundtrack. It let players increase the production of units by clicking on the create button more than once. As early as it was it, it even featured solid multiplayer action. It was playable over LAN and dial up modems. Years later its sequel came out called “Command and Conquer: Red Alert.” (See Appendix M) It redefined the genre again with the theme of modern warfare. Players were given options of being the Soviets or Allies and had many military units in their grasp. Some new game creations brought newer strategies into game play. For instance, innovative guard towers in Red Alert were known as “Tesla Coils.” They eliminated infantry units quickly by electrocuting them with shock waves of electric. This game raised the bar even farther for the online strategic multiplayer. Time travel and other imaginative aspects were also brought in and added to the gaming ‘genre’ (Reimer). 


In 1996 Blizzard Entertainment took a step back to the medieval ages mixed with old lore. The result was “Warcraft: Orcs and Humans.” It brought in the ‘fog’ of war by making explored areas invisible unless a unit was near the area. The units would make humorous comments when clicked on too many times making the game fun and more interactive. The main playable races were “Orcs” and “Humans” and each had strengths and weaknesses. Their sequel would come out a few years later called “Warcraft II: The Tides of War.” Here ‘Naval Armadas’ were playable units bringing new strategies into game play. Players were able to create battle ships and transports letting gamers arrive on hostile territory by water. Blizzard’s own gaming service Battle.net outshined competitors. “Warcraft” was a good enough reason to buy a gaming PC because of the great game play and community it now represented (Reimer; Blizzard; See Appendix N).

In 2001 “Windows XP” was released. Most gamers were playing on “Windows 98” and felt they didn’t need to upgrade since they could run all their games on their current operating systems. NVIDIA fully released their GeForce line. Their once top of the line GeForce 2 went to low end, GeForce was mid range, and the GeForce 4 was high end. Each came in two editions, MX and Ti. MX was about half the price of the real Ti version but it was about half the performance. ATI came out with their Radeon 8500. It ran at 275 MHz with the R200 core (Dang). 


By 2002 “Warcraft III and Age of Mythology” had come out. (See Appendix O, Appendix P) Direct X 9 was out by now and ATI released their Radeon 9700 based on a new R300 core. (See Appendix Q) This new chip beat NVIDIA’s new cards by months making ATI the new performance leader. NVIDIA shot back in November with their FX Series. (See Appendix R) Many of the new FX cards did not function adequately compared to ATI’s new cards that were also quieter. This all happened because Microsoft had to pay NVIDIA directly for their cards and realized they would lose money. Manufacturing costs were going down in silicon but NVIDIA wanted to make more money off Microsoft. NVIDIA refused to change the contract and ended its good relationship with Microsoft. This was the wrong move because when Microsoft wrote up the new Direct X 9 specifications they did not tell NVIDIA and they fell behind ATI. NVIDIA responded by making “cheating” drivers that raised the score on gaming computer benchmarks. NVIDIA’s reputation as an honest company became damaged (Dang; Taylor).  AMD further improved upon their Athlon XP line by producing them on new silicon. Intel continued their Pentium 4 series and had higher clock speeds up to 2.8 GHz. (See Appendix S) Even though Intel’s chips had higher MHz AMD was always able to keep up to pace with each competing chip (AMD; Intel).

2003 was a great year for PC gamers. ATI released their R350 core in the 9800 Pro. It featured a small cooling solution making it quiet. (See Appendix T) It went on to become of ATI’s best selling cards and further proved ATI’s dominance over NVIDIA. NVIDIA came back with their FX 5900 and was able to take the lead in some games. In the end ATI came out top since it had the best prices. The main games during this year were “Call of Duty, Battlefield 1942 and Warcraft III: The Frozen Throne” (Dang, Blizzard; See Appendix U, Appendix V).

During September AMD released the world’s first Windows compatible 64 bit processor. (See Appendix W) This move was geared towards gamers since no application needed a 64 bit CPU except for demanding ones like gaming. It was not only for gamers but also task heavy video editors and web designers. It first came out in socket 754 but the wise gamers waited for socket 939 so they would be able to upgrade it more in the future. This put AMD ahead of the competition. Intel hit 3.2 GHz and was making new cores for their existing Pentium 4 CPUs (AMD; Intel). 

The next year things heated up even more. In 2004 the next generations of photorealistic shooters were released in “Half-Life 2” and “Doom 3.” (See Appendix X, Appendix Y) These games revolutionized the ‘First Person Shooter Genre’ they helped create. “Half-Life” seemed optimized for all ATI cards and “Doom 3” was for NVIDIA. Gamers had their choice, still since each company’s top cards could support the complexity of any game easily. Many gamers joked about how one had to buy a computer that cost more than a car to run “Doom 3” with all the setting up. That statement was actually not far off since the computer parts needed to run the game added up in the thousands. NVIDIA had the GeForce 6800 and disbanded the FX series while ATI refined their 9800 into XT (Dang).  

AMD further focused on its 64 bit processors with socket 939. Many gamers migrated to 64 bit gaming since it was the future. Later AMD released the worlds first x86 dual core processor. Intel planned to make a comeback with its new cores and released its 3.4 GHz chip (AMD; Intel; See Appendix Z).

In 2005 many modifications were coming out for games of the previous year. MMORPG games boomed with “World of Warcraft” and “Guild Wars.” (See Appendix Aa, Appendix Ba) NVIDIA released their GeForce 7 series. PCI express came along and NVIDIA introduced SLI or Scalable Link Interface. (See Appendix Ca) It allowed two cards to be joined for more gaming power. This shot NVIDIA over the competition for the first time since ATI took the lead in 2002 (Dang). 

AMD released their AMD Athlon 64 X2 Dual Core that was able to run many programs at once like the previous 64 bit chips but it was faster. The average gamer could afford this but the true gamers sought for the best. They wanted the FX series that began over 1000 dollars at release. Wise gamers once again waited for prices to go down. Intel came back their own 64 bit CPUs and fused them into their Pentium 4 line (AMD; Intel).

In 2006  Half-Life 2 expansion came out along with “Doom 3’s” predecessor “Prey.” (See Appendix Da) It was time to upgrade again as these games were more demanding than the previous titles. “Company of Heroes” reshaped what an RTS was with real time warfare and insane graphics. (See Appendix Ea) NVIDIA came out with their GeForce 8 series with an amazing 128 pipelines battling with ATI new X1800 and CrossFire, a technology just like SLI linking up two Graphics cards (Dang; Wang; Durham pp.26; See Appendix Fa).
 In the early quarter of 2006 AMD released their FX-60 and Intel released their 3.73 GHz Pentium Processor Extreme Edition with two cores. AMD’s new AM2 Socket was released along with a new FX-62 Dual Core just for the gamers. During 2006 into early 2007 gamers will witness the release of Quad core processors from both companies. AMD calls their new microprocessors Quad FX and Intel has Quad core (AMD; Intel; See Appendix Ga, Appendix Ha). 

In later January of 2007 Windows Vista will be released. It will be Microsoft’s most stable system yet. There will be four editions, home basic, home premium, business, and ultimate. Since Direct X 10 is only coming to Vista, all gamers will need to upgrade to play the latest games. The operating system will run directly from the GPU giving users a faster system with the right Graphics card. It was in the making for six years and will transition gamers into the next generation games (Durham pp. 27-31; See Appendix Ia).


Overall, Gaming computers have evolved drastically since their debut in the 60s and continue even more so with each coming year. Gaming on a computer began as a demo program then windows came along and introduced Direct X revolutionizing computer gaming boosting it into the mainstream. Games as well as the graphics cards they were created on kept advancing vice versa. Many technological leaps and bounds have been made by PC gaming. Graphics technologies have become stronger, faster and more power consuming. Graphics cores have increased from single to dual and now quad. Microprocessors have increased in transistors every year and have turned from 32 bit to 64 bit. Windows Vista was created for the GPU all due to performance leaps seen in many games. NVIDIA and ATI have dominated the graphics card market for many years as Intel and AMD in the CPU market. Building a lasting gaming computer is impossible since parts keep being outdated too fast but a well built one can last about five years. The CPU and Graphics Cards will always be the main components until a new technology is added or replaces it. Gamers will go as far as they have to with caffeine to keep gaming. The games as well as the hardware have grown into a multi-billion dollar business. It is exciting to anticipate new technologies, companies, and games. One thing that has always remained the same for any PC gamer (at least for now) is the mouse and keyboard (AMD; Intel; Dang; Durham; Geek).
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