
        
            [image: Cover]
        

    

    

    




    [image: The cover of the recommended book]


e-Pedia: The Walking Dead (Video Game)



Wikipedia contributors

9788026852124

5131

Buy now and read (Advertising)

This carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. The Walking Dead (also known as The Walking Dead: The Game and The Walking Dead: Season One) is an episodic interactive drama graphic adventure survival horror video game developed and published by Telltale Games. Based on The Walking Dead comic book series, the game consists of five episodes, released between April and November 2012. It is available for Android, iOS, Kindle Fire HDX, Microsoft Windows, Mac OS X, PlayStation 3, PlayStation Vita, Xbox 360, PlayStation 4 and Xbox One. The game is the first of The Walking Dead video game series published by Telltale. This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 302 related (linked) Wikipedia articles to the title article. This book does not contain illustrations. e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books for your eReader. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all books based on Wikipedia content.

Buy now and read (Advertising)




[image: The cover of the recommended book]


e-Pedia: Peaky Blinders (TV Series)



Wikipedia contributors

9788026863410

2560

Buy now and read (Advertising)

This carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. Endemol UK (UK) This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 135 related (linked) Wikipedia articles to the title article. This book does not contain illustrations. e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books for your eReader. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all books based on Wikipedia content.

Buy now and read (Advertising)




[image: The cover of the recommended book]


e-Pedia: Deadpool (Film)



Wikipedia contributors

9788026863472

7884

Buy now and read (Advertising)

This carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. Deadpool is a 2016 American superhero film directed by Tim Miller and written by Rhett Reese and Paul Wernick, based on the Marvel Comics character of the same name. It is the eighth installment in the X-Men film series, and stars Ryan Reynolds as the titular character, as well as Morena Baccarin, Ed Skrein, T.J. Miller, Gina Carano, Leslie Uggams, Brianna Hildebrand, and Stefan Kapičić. In the film, antihero Deadpool hunts the man who nearly destroyed his life while also trying to reunite with his lost love. This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 421 related (linked) Wikipedia articles to the title article. This book does not contain illustrations. e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books for your eReader. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all books based on Wikipedia content.

Buy now and read (Advertising)




[image: The cover of the recommended book]


e-Pedia: List of Game of Thrones Episodes



Wikipedia contributors

9788026855767

2555

Buy now and read (Advertising)

This carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. Game of Thrones is an American fantasy drama television series created by David Benioff and D. B. Weiss. The series is based on the A Song of Ice and Fire novels by author George R. R. Martin. The series takes place on the fictional continents of Westeros and Essos and chronicles the power struggles among noble families as they fight for control of the Iron Throne of the Seven Kingdoms. The series starts when House Stark, led by Lord Eddard "Ned" Stark (Sean Bean) is drawn into schemes against King Robert Baratheon (Mark Addy) when the Hand of the King Jon Arryn (Robert's chief advisor) dies mysteriously. This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 222 related (linked) Wikipedia articles to the title article. This book does not contain illustrations. e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books for your eReader. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all books based on Wikipedia content.

Buy now and read (Advertising)




[image: The cover of the recommended book]


e-Pedia: Warcraft (Film)



Wikipedia contributors

9788026858614

3148

Buy now and read (Advertising)

This carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. Warcraft (alternatively known as Warcraft: The Beginning) is a 2016 American action-fantasy film directed by Duncan Jones and written by Jones, Charles Leavitt, and Chris Metzen. It is based on the Warcraft video game series and novels set in the world of Azeroth. The film stars Travis Fimmel, Paula Patton, Ben Foster, Dominic Cooper, Toby Kebbell, Ben Schnetzer, Robert Kazinsky, Clancy Brown, and Daniel Wu. The film portrays the initial encounters between the humans and the orcs and takes place in a variety of locations established in the video game series. The film was first announced in 2006 as a project partnership between Legendary Pictures and the game's developer, Blizzard Entertainment. This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 183 related (linked) Wikipedia articles to the title article. This book does not contain illustrations. e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books for your eReader. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all books based on Wikipedia content.

Buy now and read (Advertising)




e-Pedia: Overwatch (video Game)

Overwatch is a team-based multiplayer first-person shooter video game developed and published by Blizzard Entertainment




by Wikipedia contributors




For a detailed list of authors, please use the link to the authors provided at the end of each article. 







Licensed by e-Pedia (an imprint of e-artnow) 2017, pursuant to: Creative Commons Attribution-ShareAlike 3.0 Unported License (CC- BY-SA 3.0 License)





This edition has been last updated 2017-06-14




Contact: info@e-artnow.org





ISBN 978-80-268-6357-1








Editorial note: 


this carefully crafted ebook is formatted for your eReader with a functional and detailed table of contents. This book has been derived from Wikipedia: it contains the entire text of the title Wikipedia article + the entire text of all the 252 related (linked) Wikipedia articles to the title article. This book does not contain illustrations or illustration descriptions.  e-Pedia (an imprint of e-artnow) charges for the convenience service of formatting these e-books. We donate a part of our net income after taxes to the Wikimedia Foundation from the sales of all e-books based on Wikipedia content. You can access the original Wikipedia articles on the internet free of charge. e-artnow and e-Pedia are neither affiliated with nor endorsed by Wikipedia or the Wikimedia Foundation.



        
            Disclaimer:
            

            
                this book does not constitute professional advice. If you need specific advice (for example, medical, legal, financial or risk management), please seek a professional who is licensed or knowledgeable in that area.

                This book may include hyper-links to other sites which are not maintained by, or related to e-Pedia (an imprint of e-artnow). Hyper-links to such sites are provided as a service to readers and are not sponsored by or affiliated with Wikipedia or e-Pedia/e-artnow. e-Pedia/e-artnow has not reviewed any or all of such sites and is not responsible for the content of those sites. e-Pedia/e-artnow is not responsible for webcasting or any other form of transmission received from any hyper-linked site. Hyper-links are to be accessed at the user's own risk, and e-Pedia/e-artnow makes no representations or warranties about the content, completeness or accuracy of these hyperlinks or the sites hyper-linked to such site. e-Pedia/e-artnow provides hyper-links as a convenience, and the inclusion of any hyper-link to a third-party site does not necessarily imply endorsement by e-Pedia/e-artnow of that site or any association with its operators. 

                This book has been derived from Wikipedia, pursuant to the Creative Commons Attribution-ShareAlike 3.0 Unported License (CC- BY-SA 3.0 License)


                e-artnow and e-Pedia are neither affiliated with nor endorsed by Wikipedia or the Wikimedia Foundation.

            

        

    


Recommended titles:

e-Pedia: Sleeping Dogs (video Game)

e-Pedia: Tom Clancy's The Division

e-Pedia: South Park: The Stick of Truth

e-Pedia: Dota 2

e-Pedia: Mirror's Edge Catalyst

e-Pedia: Dishonored

e-Pedia: Lego Marvel's Avengers

e-Pedia: Watch Dogs

e-Pedia: Far Cry 4

e-Pedia: 7 Days to Die









Main TOC 



Contents




	1 Gameplay

	2 Plot

	3 Development

	4 Marketing

	5 Professional competition

	6 Reception

	7 Accolades

	8 Controversies

	9 References

	10 External links






Overwatch (video game)






Overwatch is a team-based multiplayer online first-person shooter video game developed and published by Blizzard Entertainment. It was released in May 2016 for Windows, PlayStation 4, and Xbox One.

Overwatch assigns players into two teams of six, with each player selecting one of 24 pre-defined characters, called heroes, each with unique movement, attributes, and abilities, whose roles are divided into four categories: Offense, Defense, Tank, and Support. Players on a team work together to secure and defend control points on a map or escort a payload across the map in a limited amount of time. Players gain cosmetic rewards that do not affect gameplay, such as character skins and victory poses, as they play the game. The game was initially launched with casual play, with a competitive ranked mode, various 'arcade' game modes, and a player-customizable server browser subsequently included following its release. Additionally, Blizzard has developed and added new characters, maps, and game modes post-release, while stating that all Overwatch updates will remain free, with the only additional cost to players being microtransactions to earn additional cosmetic rewards.

Overwatch is Blizzard's fourth major franchise and came about following the 2014 cancellation of the ambitious massively multiplayer online role-playing game Titan. A portion of the Titan team came up with the concept of Overwatch, based on the success of team-based first-person shooters like Team Fortress 2 and the growing popularity of multiplayer online battle arenas, creating a hero-based shooter that emphasized teamwork. Some elements of Overwatch borrow assets and concepts from the canceled Titan project. After establishing the narrative of an optimistic near-future Earth setting after a global crisis, the developers aimed to create a diverse cast of heroes that spanned genders and ethnicities as part of this setting. Significant time was spent adjusting the balance of the characters, making sure that new players would still be able to have fun while skilled players would present each other with a challenge.

Overwatch was unveiled at BlizzCon 2014 in a fully playable state and was in a closed beta from late 2015 through early 2016. An open beta in May 2016 drew in nearly 10 million players. The release of the game was promoted with short animated videos to introduce the game's narrative and each of the characters. Upon official release, Overwatch received universal acclaim from critics, who praised the game for its accessibility, diverse appeal of its hero characters, bright cartoonish art style, and enjoyable gameplay. Considered one of the best games released in 2016, the game received numerous accolades, including being awarded Game of the Year at The Game Awards, D.I.C.E. Awards, and Game Developers Choice Awards, as well as from numerous publications. Since its release, Overwatch has become recognized as an eSport, with Blizzard helping to fund and produce professional leagues and other tournament events.



TOP
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 Gameplay




Overwatch features squad-based combat with two opposing teams of six players each.[1] Players choose one of several hero characters, each with their own unique abilities and role classes. The four character roles include: offense characters with high speed and attack but low defense, defense characters meant to form choke points for enemies, support characters that provide buffs and debuffs for their allies and enemies respectively (such as healing or speed alterations), and tank characters that have a large amount of armor and hit points to withstand enemy attacks and draw fire away from teammates. During the pre-match setup, players on a team will be given advice from the game if their team is unbalanced, such as if they are lacking defensive heroes, encouraging players to switch to other heroes pre-match and balance the starting team.[2] Within a match, players can switch between characters in-game following deaths or by returning to their home base. The game is designed to encourage players to adapt to the opposing team during a match by switching to characters that better "counter" their abilities.[3][4]

Each hero has a primary attack or skill and at least two additional skills that can be invoked at any time, some requiring a brief cooldown period before they can be used again. Furthermore, each player slowly builds up a meter towards their character's "ultimate" skill; this meter builds up over time but can build up faster for defeating opponents or performing other beneficial tasks for their team such as healing other team members. Once ready, the player can use this skill at any time which may last for a few seconds (such as increased attack strength or immunity to attacks) or be a single powerful action (such as resurrecting any recently-fallen team members), after which they then must wait for the meter to fill up again. Opposing players will be alerted to the use of this ultimate ability by an exclamation from the character, often in the character's native language; for example, gunslinger McCree will call out "It's high noon" as the player engages the ultimate ability to target multiple visible enemies and deal lethal damage to those still in sight. This gives opposing players a brief moment to try to take cover or respond appropriately.[5]

A second meter tracks how many in-round points a player has scored over time, which are rewarded for killing or assisting in killing, providing team defense or healing, and scoring objective points. When a certain threshold is reached, the player character's icon will be "on fire," representing that that character is a threat, but otherwise does not directly affect gameplay.[6] This meter will slowly drop if the player does not continue to score points.

Overwatch employs an automated instant replay system, designed to highlight important moments of the game. After the game's end, the server selects a fragment of the match which had a large impact on the game's progression, such as a rapid succession of kills or an effective use of team healing, and then broadcasts it to all players from the point of view of the player responsible for it. This is called a "Play of the Game" (often abbreviated to "PotG"),[7] or "Play of the Match" ("PotM") in competitive games that have longer matches. Afterwards, a result screen is shown, highlighting up to four individual players from both teams for their achievements during the match (such as damage dealt, healed or shielded, or time spent on the objective), and all players are given the option to commend one of them.

Players gain experience points following a match towards a metagame level based on several factors such as whether they won or lost, how effectively they used their character's powers, being awarded gold, silver, or bronze medals for their team across six categories such as most time spent on the objectives; and beating past personal records in these categories. Initially, experience was only awarded when playing the game's matchmaking modes and not custom games, but the custom server browser update, released in February 2017, enabled experience gains for custom games. On gaining an experience level, the player can earn a loot box, each which contains four random cosmetic items for individual heroes, including victory poses, paint sprays, alternate skins (costumes), emotes and voice lines. Such items are given out based on their rarity level, with the qualities "Common", "Epic", and "Legendary". They may also earn in-game currency called "credits", which can be used to purchase specific cosmetic items directly, with their cost based on the item's rarity.[8] Other items can only be acquired by completing in-game achievements. Duplicate items are rewarded with in-game currency. Players also have the option to buy loot boxes with real-world money through microtransactions.
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 Roles




Main article: Characters of Overwatch


Characters in Overwatch come in four varieties: Offense, Defense, Tank, and Support. These roles serve to categorize the heroes by similar characteristics that can be used to describe them and their play style. The first appearance of an Overwatch character in a released game was on April 19, 2016, in Heroes of the Storm.[9] The game also gives tips to the players depending on which heroes have been selected; e.g., the team will recommend that a player selects a Support hero if there are none on the team, etc.


	
Offense: Offense characters have high mobility and are known for their ability to deal large amounts of damage. To balance this, offense characters have a low number of hit points.[10][11][12]


	
Defense: Defense characters excel at protecting specific locations and creating choke points. Some of them can also provide several means of field support, such as sentry turrets and traps.[10][11][12]


	
Tank: Tank characters have the most hit points out of all the characters in the game. Because of this, they are able to draw enemy fire away from their teammates to themselves, so as to disrupt the enemy team. Tank heroes also have various ways to protect themselves and their team with shield-like abilities.[10][11][12]


	
Support: Support characters are utility characters that have abilities that enhance their own team or weaken the enemy team. They do not deal a lot of damage, nor do they have many hit points, but the buffs and debuffs which they provide ensure that their teammates who do will make short work of their opponents.[10][11][12]
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 Map types




In standard and competitive play, and in some of the special Arcade modes, maps are randomly selected for the match. Each Overwatch map has a specific game mode that it supports, which include:[13]


	
Assault: The attacking team is tasked with capturing two target points in sequence on the map, while the defending team must stop them.[3][4]


	
Escort: The attacking team is tasked with escorting a payload to a certain delivery point before time runs out, while the defending team must stop them. The payload vehicle moves along a fixed track when any player on the attacking team is close to it, but will stop if a defending player is nearby; should no attacker be near the vehicle, it will start to move backwards along the track. Passing specific checkpoints will extend the match time and prevent the payload from moving backwards from that point.[3][4]


	
Hybrid (Assault/Escort): The attacking team has to capture the payload (as if it were a target point from Assault) and escort it to its destination, while the defending team tries to hold them back.

	
Control: Each team tries to capture and maintain a common control point until their capture percentage reaches 100%. This game mode is played in a best-of-three format. Control maps are laid out in a symmetric fashion so no team has an intrinsic position advantage.



Each mode includes an "overtime" period if an objective is not yet completed by the attacking team, while requiring that the attacking team is actively advancing the objective. E.g., if the attackers have not moved the payload to the next checkpoint in Escort or have failed to take the control point held by the other team in Control, they will receive additional time if they are still near the payload or control point. Overtime continues if attackers continuously push at their objective. If the attackers are cleared from the control objective or point, the attackers have a limited amount of time shown by a countdown meter to re-establish their attack before they lose the round; the length of this countdown meter shortens the farther into the Overtime period. Additionally, the respawn time of the defending team is two seconds longer during overtime—but only if the player died during overtime.

Other maps have been designed as small Arena maps that support alternate gameplay modes within the Arcade and are not part of the main game's regular rotation. These modes have primarily been Elimination matches including a three-on-three and a one-on-one matches. In Elimination matches, if a player-character is killed, they do not respawn until the next round, with each round ending once all members on a team have been killed or a time limit reached. Rounds are played until a certain point score by one team is reached. The first such map "Ecopoint: Antarctica" was introduced in mid-November 2016,[14] while three new Arena maps are planned for released during the game's first anniversary event.[15]

With the addition of the server browser and custom server options in the February 2017, many of the Control maps can also be set to be played in casual game modes as Capture the Flag. Both teams have a flag they must defend from the opposing team. To pickup the opponent's flag, the player must keep their character close to the flag and not take damage for a few moments. Once they have the flag, they must race back to their home base to earn the capture point. If the character is killed, the flag is dropped and either the capturing team must follow similar rules to pick it up, or if the owning team stays near the flag, it is automatically returned. A team can capture the opposing flag even if their flag has been taken. The match is over after one team obtains 3 captures or 5 minutes has expired, whichever comes first.[16]

The custom server options enable players to create additional game modes not readily classified under the existing modes; for example, players can create 6 versus 1 settings, where one team must try to defeat a single player who is significantly overpowered compared to standard characters.

Most of the game's maps are inspired by real-world locations;[17] the first four maps, "King's Row", "Hanamura", "Temple of Anubis", and "Ilios" are inspired by London[image: External link], Japan[image: External link], the ruins of Ancient Egypt, and Greece[image: External link] respectively.[4]
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 Game modes




Overwatch features several means of gameplay, including tutorials and practice modes against computer-controlled opponents, casual matchmaking, weekly brawls, custom games, and competitive play.[18]

Casual matchmaking allows players, alone, or in a party with invited friends, to be randomly matched against others. The game servers will attempt to match the gathered players in party via a dynamic queue with others based on general skill level, only broadening outside this search range if it takes a long time to find matching players.[19] Blizzard works to adjust this matchmaking approach to making sure players will find matches of people with roughly equivalent skill level. For example, in June 2016, Blizzard removed the option for players to avoid specific opponents; the option was meant for players to be able ignore trolls, but instead found that highly skilled players were being put on these avoidance lists and were having difficulty finding games or would be matched with new and less-skilled players.[20]

Overwatch was launched with a rotating Weekly Brawl mode, inspired by Hearthstone: Heroes of Warcraft's Tavern Brawls.[21] These matches featured unique rules, such as players forced to play a specific hero or a specific class of hero, or may force a random hero on the player each time they respawn; as the mode's name suggests, these Brawls will change weekly.[21] The Weekly Brawl was merged into an Arcade mode, featuring a rotating variety of games based on one-on-one and three-on-three matches and from which players can earn unique in-game items or loot boxes; the Arcade mode was added on November 15, 2016.[22][23][24] The Weekly Brawl and Arcade mode may feature themed events designed by Blizzard, such as a three-on-three soccer-type game during the 2016 Summer Olympics[image: External link],[25] a co-operative player-versus-environment defense mode during the game's first Halloween event,[26] and a Capture the Flag mode as part of the 2017 Chinese New Year[image: External link] event.[16]

Custom games enable players to have open or private games with several possible options that can be adjusted, such as match length, which maps to play, limitations on character selection, and similar options that are used to create the Weekly Brawl or Arcade matches. When custom games were first launched, players did not gain any experience from playing in custom games as they would in the causal, ranked, or weekly brawl modes.[27] A February 2017 update allows experience to be earned from custom games. This same patch also added several more customization features, including support for the Capture the Flag mode, and provided a server browser that can filter on the various feature sets.[28][29] Some alterations of custom server modes have been made since the February 2017 update to prevent players from farming for experience points while they are idle on custom servers while Blizzard plans to ban users that attempt to farm experience via idling.[30]
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 Competitive mode




Competitive mode enables players, segregated in both region and platform, to participate in ranked play.[31] Competitive mode is run in seasons that last for three months each with a short break (on the order of a week to two weeks) between each season to allow Blizzard to make necessary changes to this format; an exception was made for the first season which ran for 1.5 months to align timing for future seasons as to fall on calendar seasons.[31][32] Players must have reached level 25 from casual matches to partake in competitive play. Before they can play any ranked matches for that season, they must play through ten preliminary matches which assigns a skill rating, which is partially influenced by the player's previous skill ranking on the last season. This ranking is subsequently used for matchmaking purposes in future competitive games they play that season. The player's skill level can move up or down during a season, influenced by their performance and by winning matches against higher-ranked players or losing matches to lower-ranked ones.[19][33] Specific aspects of the skill system over the seasons are described below.


	In Season 1, skill rankings were assigned on a scale of 1 to 100, the latter representing the best players. Players were rewarded at the end of the season with in-game currency based on this ranking. Blizzard found that players were focusing on this number too closely during the season, prompting changes for Season 2.[34]


	In Season 2, skill rankings were assigned on a scale of 1 to 5000; a player was then subsequently assigned one of seven tiers tied to the skill ranking: Bronze, Silver, Gold, Platinum, and Diamond, Master, and Grandmaster. A player could enter a new tier by increasing their skill ranking. For all tiers up through Diamond, the player could never lose that tier ranking even if their skill dropped below the tier's threshold. Master and Grandmaster tiers required the player to continue to play; losing too many matches or not playing over a period of time could cause the player to fall out of that tier. End of season rewards were based on these tier rankings.[35] Blizzard found that the method of bringing forward Season 1 skill rankings to Season 2 caused too many players of lower skill rank to be filtered into the Gold and Platinum tiers. This caused a wide distribution of player skills within these rank tiers and also caused players that started in Gold or Platinum tiers to have their skill rank drop significantly despite having even win-loss records.[36]


	In Season 3, Blizzard used a skill ranking calculation at the onset of the season that decreased the player's Season 2 skill ranking to better sort players into the initial tiers, keep relative player skill in each tier consistent at the start of the season, and prevent rapid drops of a player's skill at the season's onset; they had found that their algorithms placed too many players in the Gold and Platinum tiers at the start of Season 2, creating imbalanced matchmaking and rapid declines of player rankings, and anticipate that this chance will better spread out players over tiers and improve matchmaking.[36][37]


	In Season 4, the basic format from Season 3 was used with small updates to the tiering system. For example, Season 4 increased the number of games that those in the highest tiers need to play per week to maintain their position in those ranks, while hiding any low-end skill ranking less than 500 to avoid incentivizing people from trying to purposely gain a 0 skill ranking.[38]




Players on a team in competitive mode must each choose a unique Hero to use, and can swap only to a different unused Hero mid-match; this aspect was added a few weeks after the launch of competitive mode.[39] Competitive matches taking place on Control maps are played in three-out-of-five rounds rather than two-out-of-three as in casual gameplay. Competitive matches taking place on Assault, Escort, and Hybrid map types are broken into two rounds, with teams swapped between attackers and defenders each round. Teams can score a point only as the attackers, by completing each objective (capturing a control point or escorting the payload past a checkpoint). For Escort and Hybrid maps, if the attackers do not escort the payload to the final endpoint, the farthest distance they obtained is used for scoring. After these two rounds, the team with the highest score wins. In some situations, ties are broken with additional rounds, or the match could end in a draw. The draw-breaking mechanism has changed during the seasons:[31][35][40][41]


	In Season 1, tied matches were resolved by a sudden death round; one team was randomly selected as the attackers and given about two minutes (time varying by map) without any overtime to secure a control point to win the match; otherwise, the defenders won. Blizzard had quickly recognized this method of resolving ties was not popular.

	In Seasons 2 and 3, tied matches are resolved based on how much time each team had left after their round as attackers. If the teams are tied and neither has any time left, the match is considered a draw. Otherwise, each team alternates as attackers while they still have cumulative time left to try to score as many points as possible until either both teams exhaust their time (ending in a draw) or one team scores more points than the other. Completing objectives does not reward the attackers any additional time in this mode, and there is less leeway allowed for overtime situations.

	In an update during Season 4, to reduce the frequency of draws, the game used how close teams came to capturing their current objective, similar to the distance an Escort objective is taken into account in determining victory.[42] Later, this was tweaked to require that teams at least achieve one third of the point capture before this metric would be used to break ties; any capture less than one third was not considered in tie-breaking resolution.[43]




Each match a player wins in competitive mode earns them some units of in-game "competitive currency": 10 for a win, and 3 for a tie.[44]

Players who complete the prerequisite ten placement matches will gain cosmetic items unique for that season. At the end of a season, players will be rewarded with additional competitive currency based on their final skill ranking; for the first season, these varied between 10 and 300 competitive currency units, while season two increased those rewards by a factor of ten.[45] This currency can then be used to purchase cosmetic rewards such as spending 300 (Season 1) or 3000 (Season 2 onward) competitive currency units to obtain a "golden" weapon for a specific character.[19][33][44][46][47] Kaplan remarked that competitive play was Blizzard's "big focus", anticipating that it will "require a few season's worth of iteration before we're in the place we want to be."[48] During the first season of competitive play, Blizzard announced that a team's probability of winning would no longer be recalculated after a player leaves the match; this decision was made after player feedback revealed a negative reception to the mechanic.[49]
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 Plot




See also: Characters of Overwatch


The backstory to Overwatch is described through animated shorts and other information distributed by Blizzard in promoting the game.[50][51][52]

Overwatch is set sixty years into the future of a fictionalized Earth, thirty years after the resolution of the "Omnic Crisis". Prior the Omnic Crisis, humanity had been in a golden age of prosperity and technology development. Humans developed robots with artificial intelligence called "Omnics", which were produced worldwide in automated "omnium" facilities and put to use to achieve economic equality. The Omnic Crisis began when the omniums started producing a series of lethal, hostile robots, which turned against humankind. The United Nations[image: External link] quickly formed Overwatch, an international task force to combat the omnic threat and restore order.

Two veteran soldiers were put in charge of Overwatch; Gabriel Reyes and Jack Morrison. Though Overwatch successfully quelled the robotic uprising and brought a number of talented individuals to the forefront, a rift developed between Reyes and Morrison, and Morrison became the leader of Overwatch while Reyes took charge of Blackwatch, Overwatch's covert operations division. Overwatch maintained peace across the world for several decades in what was called the "Overwatch Generation," but the rift between Morrison and Reyes intensified. Several allegations of wrongdoing and failures were leveled at Overwatch, leading to a public outcry against the organization and in-fighting between its members, prompting the UN to investigate the situation. During this, an explosion destroyed Overwatch's headquarters in Switzerland[image: External link], purportedly killing Morrison and Reyes among others. The UN passed the Petras Act, which dismantled Overwatch and forbade any Overwatch-type activity.

Overwatch is set some years after the Petras Act; without Overwatch, corporations have started to take over, fighting and terrorism have broken out in parts of the globe, and there are signs of a second Omnic Crisis occurring in Russia. Former members of Overwatch decide to reform Overwatch despite the Petras Act, recruiting old friends and gaining new allies in their fight.[53]
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 Development
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 Concept




Development of Overwatch followed after the cancellation of the ambitious massively multiplayer online role-playing game Titan, a game that had been in development at Blizzard for seven years since around 2007.[54][55] Overwatch director Jeff Kaplan said that Titan was a class-based shooter game, with each class having a core set of abilities that the player would expand upon via a skill tree progression; these skills got more powerful the farther the player progressed, and Kaplan said that it ended up being "very cluttered and confused".[55] Blizzard co-founder Michael Morhaime stated that with Titan, "We didn't find the fun. We didn't find the passion." even after re-evaluating the project.[56] Titan had been canceled internally by May 2013, though this wasn't publicly reported until 2014.[57] The large Titan team of 140 members was broken up: 80 were permanently relocated to other divisions in Blizzard, twenty put on loan to other Blizzard projects, and the remaining 40 tasked to come up with a new project within six weeks, otherwise they would be assigned to other groups within Blizzard.[58][55]

Creative director Chris Metzen noted that to avoid the same failure that Titan became, their group had to rethink how Blizzard's more successful games had come about, ignoring the scale and business opportunity of the end result and instead understand what tools and skills they had already to build from.[59] In brainstorming ideas, the team thought about the current state of first-person shooters (FPS), a genre that many on the team had played throughout their careers, which has enjoyed many groundbreaking titles but still has a potential for innovation, according to Kaplan.[60] Kaplan stated that some of the ideas in the current FPS they wanted to emulate were the use of in-game maneuvers like rocket jumping and grappling hooks that helped players move with fluidity across maps and team-based shooters such as Team Fortress Classic and Team Fortress 2.[60] At the same time, multiplayer online battle arena (MOBA) games were starting to take off, which required players to cooperate with others to successfully win the match. Kaplan said that their team considered how to adapt the large-scale and fast-paced gameplay of Team Fortress 2 with the smaller scale and cooperative nature of MOBAs, forming the basis of Overwatch.[60] Metzen also commented that the concept of teamwork in Overwatch was partially influenced by their own team's current morale following the cancellation of Titan. Metzen said that during Titan's development, the team was highly fractured which impacted the project's cancellation. On starting Overwatch with a smaller group, they all wanted to come together and support each other to make their next game a success, "a redemption story for us as people and as craftsmen".[59] Morhaime described Overwatch's intention as to "create an awesome [first-person shooter] experience that's more accessible to a much wider audience while delivering the action and depth that shooter fans love."[17] On the FPS nature of the game, Kaplan commented that "the real focus of the shooting in the game is not to chase realism. We don't have real world guns in the game. You're not playing a soldier in a present-day military conflict."[18] Simplicity of design was a high-value goal, taking cues from the success of the simple approach used in Blizzard's Hearthstone.[61]

From a narrative and artistic standpoint, Overwatch' approach came out of emotional impact of the failed Titan development. Kaplan said his small team was "very nervous about our future" when tasked to come up with a new game concept, but this soon solidified into the idea of "a future worth fighting for", which had also been a phrase used internally for Titan's development.[58] This gave them the idea to set the game in a near future, and started evaluating other games set in the same period, including recent Call of Duty and Battlefield games as well as The Last of Us and Fallout 4, but found all these titles presented a dark version of the future. Further, they were aware that of the various expansions for World of Warcraft, The Burning Crusade, had one of the poorest receptions which they attributed to the oppressive visuals.[58] Instead of these darker futures, they wanted to present a narrative and world that was more optimistic with brighter visuals that would help draw in players.[58]

With core ideas down, the remaining Titan team began putting these together as a prototype to present to management. They took the classes they had made for Titan and remade these as Heroes, giving them core abilities from the Titan skill set they believed worked best together, and developing backstory and personality for the heroes. Existing art assets from Titan for the various player avatars were also reused and refined to create the appearance of the heroes.[55] The initial gameplay used maps they had developed for Titan along with Tracer, one of the reworked Titan heroes; at that point, they had not included any animations so Tracer would fire by shooting lasers out of her eyes.[55] The prototype proved successful within Blizzard, and the team was given the greenlight to proceed. Overwatch became Blizzard's second attempt at launching a new franchise since StarCraft in 1998.[62][59]
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Initial development of the game began with creating the first Hero character, Tracer, who was based on a character from Titan with similar time-manipulation abilities.[63] They used Tracer and a single map based on the Temple of Anubis, to test how well the core mechanics played, according to assistant game director Aaron Keller.[64] They added three more Heroes—Widowmaker, Reaper, and Pharah—to start polishing the gameplay mechanics, which even at this stage Keller stated that it compared very closely with what the released game would present. They had even considered releasing Overwatch with a limited set of heroes at this point, as they had felt the game already had a finished feel to it.[64]

Instead, they spent about two years on developing out the rest of the characters, gameplay balance, and graphics.[64] Characters were generally added to the game for one of three reasons: to introduce a new gameplay mechanic or balance gameplay, to incorporate a new character design created by their artistic team, or to help support Overwatch's narrative.[65] In addition to character balance, the development team needed to find ways to balance the characters with the various maps, wanting to provide areas across the maps for each character to have an area where they could be effective.[66] The number of characters in the game was not fixed; though released with 21 different heroes, Kaplan stated the team played around with various goals, potentially as high as 40 unique heroes and across six different classes.[60] Kaplan knew they had to have more than nine heroes as to separate themselves from Team Fortress 2, which featured nine distinct classes.[55] Kaplan credits Jeff Goodman, a veteran designer in Blizzard, for figuring out the right number of heroes, classes, and balance between the characters.[60] Keller noted that as the cast starting approaching about 15 characters, the team started to worry that there were too many for players to learn and may dilute the experience, but they strived to assure both uniqueness and balance across the slate of Heroes.[64] The team felt the game was ready for release in November 2015 after adding the last two characters, Mei[image: External link] and D.Va, to the roster.[64]

Overwatch was developed with half a dozen features to bring in a wider audience, including an accessibility feature for color blind individuals.[54] During development, one important goal was to have "combat clarity" for the player, so that when a player moved into a new area, enemy characters would be clearly visible. This was enabled by contrasting the hues and saturation levels used for players to those used within the maps, and creating characters with distinctly different silhouettes to allow a player to identify the hero from a distance, including whether they were friend or foe.[64] They found during development that having players be able to change heroes in mid-match to be important to gameplay. This inspired them to forego plans to release Overwatch as a free-to-play model with microtransactions or with paid downloadable content but instead make it a single-purchase title. Keller said that they wanted players to be able to jump to any Hero as necessitated by the situation, and the free-to-play or downloadable content approach could limit that ability if none of the team's players had purchased access to that hero.[64] Keller also stated that the free-to-play/downloadable content model could fragment their player community, with gamers only playing with friends that had the same content instead of all available players.[64] The game's engine was developed from scratch within Blizzard as to target a wide range of personal computers, including laptops that use integrated graphics processors. Senior software engineer Ryan Greene said that they looked to create a hardware "minspec" that would assure the game ran at nearly 30 frames-per-second on these lower-end machines, which once met would allow higher end machines as well as the consoles to run at 60 frames-per-second, as well as optimizing other performance-related issues.[67]

A further goal in development was to avoid the negativity that often occurs in other competitive game environments, and, along with strides to make the narrative give a positive message, made specific choices in gameplay design to remove elements they felt fed negativity. One such choice was omitting kill/death ratios from the various statistic summaries, as according to Kaplan "some characters don’t need to kill to be effective".[54] To promote a friendlier playing environment, Blizzard penalizes players that "rage quit" (purposely leaving a match before it is complete) with a penalty on player experience points after a match,[68] and will permanently ban players that they find "cheating or using hacks, bots, or third-party software".[69]

While the game's primary gameplay modes were easily developed to account for unique abilities of all characters, the developers also had thought about a Capture the Flag mode for several years, recognizing that most team-based first-person shooters included some type of variant on this mode.[16] The largest issue that this mode faced was the speed or warping abilities of some of the characters, like Tracer, which could pick up the flag and warp back to their base, leaving the other team unable to stop them. Thus they would either find matches reduced to players selecting the speediest characters, or having to put so many restrictions in place that the result game no longer felt like Overwatch.[16] Over several iterations, they devised a scheme that they put to public testing in January 2017 through the "Capture the Rooster" special event to celebrate the Chinese New Year; here, to prevent speedy characters from running immediately after collecting the flag, they must wait a few seconds before they can run or use their special powers, leaving them vulnerable for that period.[16] Initially having no plans to retain the Capture the Flag mode after the event,[16] Blizzard announced that they will keep the event as a custom game mode with additional options.[70]

Blizzard's initial idea for competitive mode were to limit play to six-on-six matches where players had formed their own teams outside of normal matchmaking, with rankings based on team rather than individual performance; Kaplan stated that this would avoid issues relating to matchmaking and players dropping out mid-game in terms of tracking the team's rating. When they presented this concept to players early on, they received a large amount of negative feedback, with many players wanting to be able to play competitively solo rather than grouped with a team.[71] From this feedback, they redesigned competitive mode to be based on a progression system, similar to Hearthstone, where initially a player would generally progress along a five-tier ladder system the more matches they played, but as they moved into higher ranks, would find further progression to be based more on skill. This approach had been tested in the beta period but Blizzard found that low-ranked players to be pitted frequently against much more highly ranked players, and that they had not accounted for players to fall out of a tier if they started to perform poorly.[19] They further found players wanting a finer resolution of their competitive ranking to be able to better compare to other players.[71] They opted to hold back on including competitive mode at release, and later redeveloped the mode to use the 100-point ranking system to meet these issues while continuing to look for other ways to improve the ranking system.[71]

An improved competitive mode entered open beta testing within Battle.net's public test region on June 21, 2016.[72][73][74] Competitive mode for Windows, Xbox One and PlayStation 4 was added on June 28, June 30 and July 1, 2016, respectively.[32][75][76]

The United States Patent and Trademark Office suspended Blizzard's application for a trademark for Overwatch due to "a likelihood of confusion" with a previously registered trademark by Innovis Labs.[77] On October 13, 2015, Innovis Labs and Blizzard settled a pending lawsuit. A week later, on October 21, 2015, Innovis Labs surrendered their trademark registration for Overwatch.[78]
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To develop the game's themes, Kaplan stated that they wanted to create a future that was not typical of what a post-apocalyptic world might be like, opting instead for a future where conflict still exists but a "bright and aspirational vision" is maintained.[60] The title's creative director, Chris Metzen, acknowledged that parts of Overwatch, such as maps, share "continuity" with Titan.[56] Citing a desire to keep its game styles "simple", and because it contradicted its emphasis on accomplishing goals as a team rather than trying to achieve large numbers of kills, Overwatch does not contain a traditional deathmatch mode.[3][4] Metzen stated that "we have a long legacy of developing multiplayer games, and it came down to 'is it even possible to build a shooter that doesn't feel cynical, that doesn't feel cruel, that doesn't feel nasty? Can you build one that really promotes teamwork and relationship and having fun with your friends, and not getting killed with a thrown knife from halfway across the map as soon as you jump in?'"[79]

Kaplan has expressed that this theme continued into the aesthetics of the game, commenting, "when it comes to the setting and art style and tone of the universe, a lot of games like to approach the future in either a very dystopian way, or a post-apocalyptic way," and adding, "we wanted to make something bright and welcoming, that featured a lot of deep, rich colors. A lot of the modern realistic games tend to focus on gritty gray, brown palettes."[18] Several of the initial maps, Ilios, Dorado, and Nepal, were developed based on the idea of vacation spots and drew from various imagery of those locations.[58] Kaplan noted that Dorado, set in Mexico, was inspired by a photograph they found while searching for images of colorful Mexican towns, but only later realized that the photo was that of Manarola, Italy.[58] Others, like the Hollywood map, were created by a multicultural team that used only their perception of what Hollywood was like, rather than any reference material, with the result being better than a realistic version, according to Kaplan.[58] A more recent map, Oasis, set in Iraq, was portrayed as "one of the most technologically-advanced places in the world" to contrast how other games set in the near-future present the country as ravaged by war.[58]

The narrative for Overwatch is led by Blizzard's senior game designer Michael Chu.[2] Creating a narrative for the game was a challenge compared to past Blizzard titles as the game lacks a single-player mode or a traditional story-telling mechanic. Instead, the story crafters for the game sought to create a spanning narrative that could be interjected into the game through short in-game dialogue and unlockable hero skins.[80] A March 2017 patch for the game added short character biographies, as well as lore details about specific character skins in the Hero Gallery.[81] Outside of the game, the narrative is primarily driven by a transmedia storytelling method, which includes animated shorts and digitally released comics.[82] This gives the developers some flexibility as to where they can take the story as Overwatch is expanded over the years.[2] The narrative can still be seen being hinted at through map environments and character dialogue within the game itself; Chu explains that "you get a character like Soldier: 76 and he says, like: 'back in my day we'd have this payload delivered'. And then you get a character like Zenyatta, the robot monk, and he would say something like, "becoming one with the objective." So we find these ways to really differentiate them and it makes for unexpected and sometimes ridiculous lines."[83] Blizzard also found ways to include narrative elements through limited-time events, such as the "Junkenstein's Revenge" event during October 2016 and the April 2017 "Uprising" event. Chu said that with these types of events, they will encourage players to explore the other forms of media that Blizzard is using to develop the Overwatch narrative, as well as prompt fans to continue to explore and speculate on the world and characters they created.[84]

Blizzard felt they had strength in developing a narrative for a large universe of characters as they had done for Warcraft. Chu expressed that they wanted to diverge from the fantasy and science fiction elements that were prominent in their main three franchises (Warcraft, StarCraft, and Diablo), stating "we wanted to try something different with Overwatch, so what we decided to go for was the future of Earth. We always wanted the game to be about heroes, so we took a lot of inspiration from comics and superhero stories of our youth and today."[83] Once it was determined Overwatch would be played on a near-futuristic version of Earth, the writers recognized the possibility of having a global-spanning set of characters and locations set in an "inspirational future".[2] Metzen sees the Overwatch universe as having potential dynamics over time, but Blizzard does not yet have plans for how to implement this within the game.[85]
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See also: Characters of Overwatch


The cast of playable characters in Overwatch was selected to portray diverse representations of genders and ethnicities, including males, females, and non-human characters such as robots and a gorilla.[17][86] The need for a diverse cast was important to the developers, as some of Blizzard's previous games had been criticized before for missing this mark; Metzen explained that even his daughter had asked him why all the female characters from Warcraft seemed to be only wearing swimsuits.[86] Metzen stated: "Specifically for Overwatch over the past year we've been really cognizant of that, trying not to oversexualize the female characters."[87] Kaplan explained that the industry was "clearly in an age where gaming is for everybody," going on to say that "increasingly, people want to feel represented, from all walks of life, boys and girls, everybody. We feel indebted to do our best to honor that."[86] Michael Chu expressed that the diverse group of characters is a result of Blizzard's approach to game design, elaborating that "We've tried [to] have a diverse cast of characters and diverse locations that you go through, and hopefully these characters - even beyond national diversity; just seeing their personalities, their backstories, their occupations - hopefully people will find things in common with these characters."[83]

Overwatch's diversity also extends to other character facets. Blizzard has said that some of the characters have LGBT identities; Metzen said that the inclusion of LGBT characters was not "to be a data point or feel contrived in any way", but instead to have these identities "play out organically".[88] Tracer was the first identified as one of the LGBT characters via one of the promotional online comics. Blizzard said on this reveal "as with any aspect of our characters' backgrounds, their sexuality is just one part of what makes our heroes who they are. From the very beginning of our work on Tracer's story, it just felt right to make this an aspect of her character."[89] Blizzard reiterated their goal to have a diverse cast with Tracer's reveal, stating, "from the beginning, we've wanted the universe of Overwatch to feel welcoming and inclusive, and to reflect the diversity of our players around the world."[90] Similarly, the character of Symmetra is considered autistic by the development team, with Kaplan saying, "we think she does a great job of representing just how awesome someone with autism can be".[91]

The team envisioned the characters akin to superheroes in this narrative, each with their own abilities, background and personality that could stand on their own, but could also fit into the larger story; this notion translated into the characters being agents for the game, which Metzen said still captures the "heroism and vibe" that superhero stories carry.[85] The team did not want to have any characters that served solely as villains in the game, but did develop some of the characters, like Soldier: 76, to have an unsure purpose within the narrative.[85] Several characters evolved out of the characters and their abilities they had developed for Titan, including Tracer, Widowmaker, Bastion, Soldier: 76, Symmetra, Torbjorn, and Reinhardt.[92] Characters were designed to avoid outright characters stereotypes. In some cases such as McCree, they took a stereotypical character but created a story and approach to embrace the stereotype. Other cases was presenting a character one would never typically see in a modern game, such as Ana, an older mother who remains a skilled sniper.[58] The choice of Tracer as the cover art was purposely to contrast Overwatch from most other shooter games that feature a grizzled-looking older male soldier, with Kaplan saying this was to show that "normal things are normal".[58]

Kaplan credits artist Arnold Tsang from coming up with the preliminary designs of all the heroes in the game.[60] The narrative and characters themselves were then developed through an iterative process between the gameplay developers, artists, and promotional media as they worked to bring the narrative together.[85] In this regards, Torbjörn was the defining character for the game, as while he was not created first, his art style was originally created by Tsang to help bridge the gap between the Warcraft universe to Overwatch. Blizzard's art director Sam Didier reviewed Tsang's original design, prompting several questions to help tighten the art design that led to Torbjörn's gameplay mechanics, and subsequently, Torbjörn's appearance was used as a baseline in all other character and map designs to make sure that these assets would appear to fit into the same universe as Torbjörn.[93] Another example is Doomfist, a character introduced into one of the game's promotional videos where his gauntlet was on display. This led to the creation of one of the maps that expanded upon the Doomfist concept, making that a title passed down among others in the past, and seeding some of the existing heroes' backstory has had connections to the Doomfist title. Though they have no plans to introduce Doomfist as a playable character, this process gave them a sufficient starting point to work from should they introduce Doomfist in the future.[85] Other examples of similar iterative expansion to the characters given by Metzen and Chu include the heroes Genji and Hanzo who were characters borne out of an initial single character concept and leading to them being rivals of each other, and the introduction of Lúcio as a means to expand upon the loosely connected Vishkar Corporation concept that was part of Symmetra's backstory.[85]

Character animations were created by Blizzard's David Gibson.[94] To help give more personality to the 3D-rendered animation, Gibson applied traditional methods used in 2D limited animation, such as smear animation, instead of relying on motion blur effects, creating more exaggerated animations that support the feel of the game.[95][96]
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Blizzard will support the game through various updates, such as the competitive mode that was added in June 2016, and potential changes to how the Play of the Game is selected to showcase non-attacking-based Heroes.[19] Other updates will come from monitoring the game and adjusting various attributes of the Heroes to better manage their expectations they had in designing the game and in response to player feedback. For example, one of the first planned updates was to change the strength of McCree's alternate fire "Fan the Hammer" ability, which could do a great deal of damage to most targets. Blizzard felt this attack should be lethal to most of the Heroes but should not be able to take out Tank-based characters in a single shot, and reduced the damage to address this.[19] Similarly, Symmetra had major character update in late 2016 that gave her additional abilities including a second Ultimate ability, the changes made in response to Blizzard's observations that she had been infrequently selected by players.[97] Kaplan said that while they do want to promote lesser-played heroes, their goal of these updates is not to strive for equal selection rates for all heroes, but to work with the fluctuations in the meta-game as new heroes are introduced and new strategies by players are developed to counter new heroes or updates made to other heroes.[98] Kaplan described their overall approach in these post-release adjustments as part of a "balance triangle", weighing the various statistics they collect, the feedback and general attitudes from the player base they monitor, and their own personal opinions and gut feelings where the balance should be. Not all three points are equally weighed, but they consider avoiding allowing one of these areas overwhelm the other two.[99]

Not all updates will be equivalent across platforms; a planned update will reduce the damage of Torbjörn's auto-aiming turrets on console versions but will not be applied to the Windows version,[100] while a later patch for consoles helped to improve the precision of aiming with controller analog sticks.[101] In September 2016, Blizzard added in support for high bandwidth network play on the Windows client for users with sufficient Internet connections, which reduces the amount of interpolation delay in client and server-side prediction, making the game smoother and more reactive for those players. Players on slower bandwidth connections are grouped with others of this type of avoid any disadvantage of connection speed. Blizzard is looking for how to implement high bandwidth support in the console versions.[102]

At launch, there were no plans for a version of Overwatch for OS X, with Kaplan saying that the OS X architecture and their optimizations for Overwatch were "just too challenging" to support initially.[103] Kaplan has stated that they have looked into a version for the Nintendo Switch which they considered similarly challenging due to its specifications, and would complicate the nature of updating the game in a timely fashion on all consoles, but still consider the platform a viable one for the game.[104]

Blizzard has plans to add new characters and maps to the game. With respect to characters, Kaplan expected they will release these one at a time, rather than in groups, allowing the new character to be stabilized before adding the next. Kaplan referred to the negative feedback received after the grouped introduction of the final three characters—Genji, Mei, and D.Va—during the closed beta period, which if repeated could be "disruptive" to the game's community.[19] For example, the first new character, Ana, was revealed and playable on the Public Test region from July 12, 2016,[105] and made available to all on the Windows version on July 19 with console versions following in the days after.[106] Other characters like Sombra were added in a similar manner, along with other new features.[107] In regards to maps, Blizzard first announced a new map, called "Eichenwalde", on August 16, 2016.[108] Blizzard is also able to add in new game modes and cosmetics, such as sprays and skins, among other things. Themed limited-time modes and cosmetics have also been made available for events and holidays, such as the 2016 Summer Olympics[image: External link] or Halloween.[25][109][110] Some of these additions are derived from player feedback to Blizzard. In the case of the "Overwatch Uprising" event during April 2017, Kaplan said that players wanted to have more story put into the game, inspiring them to create a new story-driven player-vs-environment mode set during the early days of Overwatch's formation that helped to create some new narrative and provide cosmetic items to reflect that.[111]

Blizzard has said it is committed to maintaining a competitive landscape for the game and will take proactive steps to prevent cheating through hacks and other tricks. Blizzard performed one such mass-ban of players they had found to be using aimbots and other cheating assistants in late July 2016.[112] Following Overwatch's release, Blizzard sought legal action against Bossland Hacks for Watchover Tyrant tool that enables certain cheats and advantages to players in Overwatch, among other features,[113] eventually winning the case by default and being awarded $8.5 million in damages.[114]
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Overwatch was formally announced at the BlizzCon event on November 7, 2014; the game was playable during the event to all attendees, with fourteen characters available to select from.[115] During this event Blizzard released a cinematic trailer and an extended gameplay video for the game.[54][116] A month after the BlizzCon event, in December 2014, Blizzard published character introduction videos to its YouTube channel, and followed up on this May 2015 by posting weekly videos of game footage and character highlights.[115]

A closed beta period for Overwatch across all three platforms began on October 27, 2015.[117] The closed beta was put on "extended break" in December and brought back in February 2016.[118] Following the March 2016 release announcement, Blizzard also announced an open beta period from May 5 to 9 for any registered user of the Battle.net client.[119][120] The open beta proven popular with Blizzard reporting over 9.7 million players participating,[121] and as a way of showing thanks, extended the open beta period by one extra day.[122]

In the week prior to release, Blizzard arranged to have three giant-sized boxes (approximately 15 feet (4.6 m) tall) of various Overwatch heroes, as if being sold as packaged action figures, put on display across the globe at Hollywood, Paris, and Busan, South Korea.[123][124][125] The displays were created by Alliance Studios, led by Steve Wang, who has collaborated with Blizzard before on past projects, and Eddie Yang.[126] After planning the design of the sculptures in January 2016, teams across the world, including Droga5, Scicon, Stratasys and Egads, raced to print, finish and assemble the works in time for the game's release.[127] Propelled by Overwatch, Blizzard had over 50% of the American advertisement share among gaming industry brands from May 16 to June 15, 2016.[128]

Overwatch was released for Microsoft Windows, PlayStation 4, and Xbox One platforms on May 24, 2016, with the game servers coming online at 00:00 BST that day. Blizzard allowed retailers to sell physical copies of the game on May 23 to help players prepare for the servers' launch.[129][130] The game will be supported by updates, including new maps and characters. All of the additional content will be free for existing players and does not require additional payment. Blizzard hoped that through this method they can alleviate the concerns of some players.[131]

Two special editions of Overwatch were released alongside the base game. The Origins Edition, available both as a downloadable and retail product, includes the base game and five additional character skins, as well as other bonus items for other Blizzard games via Battle.net.[132] The Collectors Edition, only available as retail, includes the Origins Edition content as well as a statue of Soldier: 76, one of the playable characters, along with the game's soundtrack and a source book.[133] Those that purchased either the Origins or Collectors Editions received the Baby Winston battle pet in World of Warcraft.

In honor of its first anniversary, Blizzard released a digital Game of the Year edition of Overwatch on May 23, 2017; it includes all content from the Origins Edition in addition to ten free in-game loot boxes.[134]

Blizzard has expressed interest in supporting cross-platform play between console systems in the future, though has no plans for Windows-supported cross-play due to the precision advantage of keyboard-mouse controls over controller-based ones.[135][136]
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See also: Overwatch animated media and Overwatch (digital comic series)


Blizzard opted to tell the story of Overwatch across various mediums, rather than include a story mode; Chu stated, "One of the things that's really great is we're able to leverage the strengths of these different mediums to tell different parts of the story," citing Soldier: 76's appearances in fake news reports, an animated video narrated from his perspective, as well as the Hero[image: External link] short.[83] Chu has also remarked that the reasoning for Blizzard's method of storytelling with Overwatch was an emphasis on a "gameplay first" philosophy.[137]

In March 2016, Blizzard announced that they would be releasing comics and animated shorts based on Overwatch in 2016. The related media included plans for a graphic novel called Overwatch: First Strike, which would have focused on the story of several in-game characters including Soldier: 76, Torbjörn, Reaper, and Reinhardt. The novel was to be penned by writer Micky Neilson and artist Ludo Lullabi.[138] Blizzard opted to cancel First Strike in November 2016, with Chu stating that since the announcement of the graphic novel, Overwatch's narrative development has gone in a somewhat different direction, changing out these origin stories would work. Blizzard still plans to reveal more of the characters' backstory in time.[139]

Blizzard began releasing the series of animated shorts in March 2016; the shorts maintained the style of the game's cinematic trailer, which centered on a battle in which Tracer and Winston fought Reaper and Widowmaker in the Overwatch Museum.[116] A collection of these cinematic sequences played in movie theaters across the United States as part of the game's launch event.[140] The first episode of the animated short series, Recall, was released on March 23. It centers on Winston and Reaper, and features flashbacks to Winston's childhood.[141] The second episode, Alive, showcased a standoff between Tracer and Widowmaker, and was released on April 5.[142] The third episode, Dragons, featuring the brothers Hanzo and Genji, was released on May 16.[143] The fourth and final episode of the series' first season, Hero, stars Soldier: 76, and was released May 22.[144]

Overwatch characters and elements have been brought over to Blizzard's crossover multi-player online battle arena game, Heroes of the Storm. The characters Tracer, Lúcio, Zayra, Genji, and D.Va are all playable heroes in Heroes of the Storm, and an arena based on the Overwatch map Hanamura has been added to the game.[145][146]

Blizzard and Dark Horse Comics announced a partnership at the 2016 San Diego Comic-Con International that will have Dark Horse publish the existing Overwatch comics to date under their label as well as future comics, and will publish a 100-page art book The Art of Overwatch to be released mid-2017.[147]

Funko has produced several Overwatch character figurines in their Pop line since the game's launch.[148] Good Smile Company announced they will produce Nendoroid figurines of various Overwatch characters in 2017 and onward, starting with Tracer, and followed by Mercy and Mei.[149]
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According to Kaplan, Overwatch was not developed with any dedication towards eSports. Although Blizzard had success with committing to eSports with the development of Starcraft II, they had found that "it's dangerous to be overly committed to esport too early in the lifespan of the game", instead seeing how the community developed this over time as they saw from Hearthstone.[66] Kaplan stated they included and planned for features for the game to support the competitive community.[66] Dan Szymborski writing for ESPN stated that Overwatch was poised as the next big eSport for having a sufficiently different look and playstyle from established eSports titles like Counter-Strike: Global Offensive and Call of Duty, enough variety in maps and characters, and strong support from Blizzard to maintain the game for a long time.[150] Bryant Francis writing for Gamasutra also noted the speed and short match times of Overwatch make the game highly favorable for viewership, further supporting the title as an eSports title.[151]

Just prior to the game's release, PC Gamer writer Stefan Dorresteijn contacted professional eSports players and hosts for their opinions. Longtime eSports host Paul Chaloner stated that "[Overwatch] needs a much better spectator system," going on to elaborate, "Right now, it's incredibly difficult for commentators and viewers to see the skills of the players: who used their ultimates and how did they interact? Who is on cooldown and who has changed hero?"[152] Fellow eSports player Seb Barton and Michael Rosen criticized the game's map designs and game modes; Barton remarked that "the game modes are a little hit and miss," adding that "King of the hill [Control] is super exciting and fast paced but then you have the payload [Escort] maps, which are just a snoozefest for everyone involved."[152] Rosen expressed a need for tweaking to the maps used for the control game mode, as they are "just too prone to the snowball effect. The moment the attacking team captures the first control point they don't just have the momentum but also the last advantage for the second and final capture point."[152]

In June 2016, the eSports organizer ESL announced that they would host the first international Overwatch competition in August 2016, called Overwatch Atlantic Showdown.[153] The competition will use four open qualifiers beginning in June, followed by regional qualifiers and then a final online qualifier. Eight teams will then compete for a six-figure prize in the finals to be held at Gamescom 2016 from August 20–21.[154] Turner Broadcasting's ELeague announced the first Overwatch Open tournament, starting in July 2016, with a total prize pool of $300,000, with plans to broadcast the finals on Turner's cable channel TBS in September 2016.[155] In November, Blizzard hosted their own Overwatch World Cup, allowing users to vote for teams to represent their nation or region, with finals taking place during their BlizzCon event.[156]
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Main article: Overwatch League


During the 2016 Blizzcon, Blizzard announced their plans for their Overwatch League, using an organization of permanent teams in league placements similar to more traditional physical sports,[157] rather than the use of relegation and promotion used in a series like League of Legends Championship Series.[158] Blizzard will help to organize potential team owners and aim to include more geographically-local teams to participate, which they hope will help spark more interest in eSports from spectators and potential sponsors through new activities around supporting a local team. Blizzard anticipates the Overwatch League will have a seven-figure payoff for the winning team at the end of a season, but plans on paying a salary to all players within the league. The first, shortened season of the League is expected to start in Q3 2017, but will begin in full seasons starting in 2018, with the League having half-year long seasonal breaks starting in Q4 of that year.[158] A meeting for prospective team owners was held at Blizzcon after the announcement, with New England Patriots[image: External link]’ owner Robert Kraft, and Los Angeles Rams[image: External link] owner Stan Kroenke among the attendees.[159]
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 Pre-release




Before its release, Overwatch experienced a period of pre-launch attention not typically expected; Game Revolution noted that "[Overwatch's] reputation has quickly permeated through cyberspace, attracting attention from people who may not traditionally put down $40 to $60 each time a new first-person shooter releases."[176] The game's open beta, which attracted 9.7 million players, was also noted to be heavily covered by the media.[177]
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Overwatch received universal acclaim upon release, according to video game review aggregator Metacritic.[173][174][175]

IGN's Vince Ingenito praised the game's characters and maps, writing "Overwatch takes just about every possible opportunity to make its cast and locales seem like people and places rather than puppets and scenery." Ingenito added that the game has a "strong online experience that gets you into games quickly and reliably."[178] The Verge's Andrew Webster praised Overwatch and previous titles Titanfall and Splatoon as "friendly online shooters" that have room for both new and casual players who may not desire to master the game but can still compete fairly with others, and for expert players that can utilize the various heroes to adapt to the dynamic tactics of the game.[179] Webster went on to cite the atmosphere of Overwatch as a reason for the game's approachability, writing, "The first thing that makes Overwatch's world appealing and approachable is, well, its world. This isn't the dour brown-and-grey shooter you might be used to. Instead, it's bright and colorful, with a cast of characters that's eclectic and diverse."[179] Caty McCarthy of Kill Screen echoed similar thoughts, writing "When playing Overwatch, the player is absorbed by its radiating positivity. It's a world filled with lively color and energetic, playful competition, much like Nintendo's creative kid-friendly ink-shooter Splatoon."[82] Mike Minotti of VentureBeat commending the team-based gameplay, the game's diverse character roster and colorful settings, as well as the unlockable cosmetics earned through level progression and the smooth server connection.[180] Referencing its similarities to Team Fortress 2, Minotti confirmed that "[Overwatch has] distinct classes, the team- and objective-based combat, and a bright, cartoon-like art style," and that "Overwatch certainly takes plenty of inspiration from Valve's online shooter series," but opines that "[Overwatch is] just better."[180] Daniel Tack of The News & Observer also positively received the game, expressing that "no matter what happens – win or lose – you’re going to have fun," adding that "the game's strength lies in its simplicity and polish."[181] Tack went on to praise the game's characters, writing "Unforgettable characters are the lifeblood and driving force of Overwatch."[181] The Denver Post's Hugh Johnson lauded the game for its emphasis on characters, rather than focusing on traditional first-person shooter tropes, such as weapon load outs and incremental level upgrades.[182] Johnson went on to insist that the characters are balanced writing, "The big question with class-based shooters like these is whether or not the characters are balanced," expressing that "some characters are naturally better, but no character is so overpowered that their mere presence spells doom for their opponents."[182] In June 2016, Vulture[image: External link]'s Joshua Rivera listed Overwatch as one of the "best video games of 2016 (so far)," writing, "It's hard to separate Overwatch the game from Overwatch the phenomenon — and why bother, both are fascinating."[183]

The online magazine Inverse, while expressing an overall positive reception for the game, pointed out the balance of McCree, teams composed of only one character, issues with matchmaking, and the Play of the Game as problems that should be fixed by the game's development team.[184] Gabe Gurwin of Digital Trends, directed criticism at Blizzard, for their decision to exclude the story from the game, which left players "with a great game, a great story, and no way to reconcile the two."[137]

Shortly after the game's competitive play mode was released, Kotaku's Nathan Grayson stated that "Overwatch's competitive mode [is not] all that bad, for how new and unpolished it is," but opined that "high-stakes competition and toxicity tend to go hand-in-hand, and Overwatch's competitive mode already has an ugly toxic stain." Grayson concluded his piece with "Overwatch is, most of the time, a feel-good team game. Introducing high-stakes competition with a muddled message about the importance of individual skill drags the game into confused, oftentimes negative territory. If Blizzard wants this thing to work, they're gonna have to figure out a competitive framework that's true to Overwatch's spirit, rather than just the spirit of competition."[185] Kaplan acknowledged that with the introduction of competitive mode that the whole of the Overwatch community has become more toxic, and they are constantly adapting elements behind the scenes to help deal with aggressive players in a more responsive manner, while trying to promote more enjoyable matches.[186]

Overwatch was later considered the best game of 2016 by numerous publications, including IGN, GameSpot, Game Informer and Eurogamer, receiving 98 game of the year awards across critics and reader polls.[187]
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Overwatch Player Growth





A week from its launch, Blizzard reported over 7 million Overwatch players with a total accumulated playtime of 119 million hours;[188] Blizzard reported more than 10 million players by mid-June,[189] and has reported continued increases in the player base, with 30 million players as of April 2017.[190][191][192][193] The NPD Group, a video game industry tracking firm, reported that Overwatch was the third best-selling retail video game (nb. discounting digital sales through Battle.net) in the US in May 2016 on the month of its release, and was the top-selling game in June 2016;[194][195] the NPD Group later reported it was the 7th highest selling game by revenue (excluding Battle.net sales) in the United States for all of 2016.[196] With digital sales, Overwatch was the fastest selling game during its release month.[197] SuperData Research estimated that Overwatch brought in more than $269 million in revenues from digital sales worldwide in May,[198] and over $565M in sales on personal computers along by the end of 2016, making it the highest revenue-generating non-free-to-play game for personal computers in the year.[199]

In Activision-Blizzard's quarterly earnings report for Q1 2017, the company reported that Overwatch revenues had exceeded one billion dollars, the eighth such property owned by the company to do so.[200]

In June 2016, Gametrics, a South Korean internet cafe survey website, reported that Overwatch overtook League of Legends as the most popular game played across 4,000 of South Korea's PC bangs.[201]
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Overwatch's fan base has been noted to be generally kind and supportive; Daniel Starkey of Wired wrote, "where many fresh games struggle with an endless stream of player complaints and developer-prodding, Overwatch's community is vivacious and jubilant."[54] A gamer with cerebral palsy publicly praised the game's customizable controls, which let him make his first snipe in a video game.[202][203] One of Blizzard's artists, Roman Kenney, drew concept art based on one gamer's daughter's original Overwatch character design.[204] Blizzard altered one of the game's maps to include a tribute to an avid Chinese fan of the game who died from injuries while trying to stop a motorcycle theft on the day before the game's public release.[205]

Blizzard has encouraged fans of Overwatch to make artistic content based on the game.[206] To support this, Blizzard released the hero reference kit before release, providing official colors and costume and weapon designs for all 21 heroes present at the game's launch.[207] Fans have used these, the game's animated media, and other assets to create a large amount of content, including art,[208][209] cosplay,[210][211] and anime opening-style[image: External link] music videos.[212][213] Some Overwatch concepts have created internet memes such as "Gremlin D.Va", which focuses on the character D.Va, portrayed through Western gamer stereotypes.[214] In some cases, Blizzard has reciprocated these fan creations back into the game, such as an emote for D.Va, based on the Gremlin meme.[215] At the 2017 D.I.C.E. Summit in February 2017, Kaplan said that much of Overwatch's narrative is now being borne out of the game's fans, adding "We love it, that it belongs to them...We’re just the custodians of the universe."[58] Kaplan recognizes that he himself is seen as an Overwatch character within the fan community, and following similar steps that Hearthstone's lead designer Ben Brode has done, has continued to engage with the fan community.[216]

There also exists pornographic fan art of the game, with Pornhub searches of Overwatch characters partaking in sexual activities spiking by 817% shortly after the release of the open beta.[217] A large amount of such pornographic fan works are created with Valve Corporation's Source Filmmaker tool and make use of the game's actual models, which were ripped from the game during its closed beta and consequently spread over the internet.[218] Aoife Wilson of Eurogamer described the works as often being of "high-quality", though criticized how female characters were commonly portrayed in a submissive manner outside of futanari works.[219] In contrast, Mo Mozuch of iDigitalTimes noted that much pornography of the character Mei is fairly body positive.[220] The character Tracer is by far the most commonly searched Overwatch-related subject.[217][221][222] Blizzard made efforts to remove the works.[206] Game director Jeffery Kaplan stated that while they do not want to infringe on anyone's freedom of expression, Blizzard is mindful that many players are teenagers or younger and would hope the community would try to keep such imagery away from them.[71] By the end of 2016, Overwatch was the top gaining search on Pornhub with an 833% increase among people ages 18–24.[223]
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	Year
	Award
	Category
	Result
	Ref



	2016
	Golden Joystick Awards 2016
	Best Original Game
	Won
	[224][225]



	Best Visual Design
	Nominated



	Best Audio
	Nominated



	Best Multiplayer Game
	Won



	Best Gaming Moment (Play of the Game)
	Won



	Game of the Year
	Nominated



	PC Game of the Year
	Won



	Competitive Game of the Year
	Won



	The Game Awards 2016
	Game of the Year
	Won
	[226][227]



	Best Game Direction
	Won



	Best Art Direction
	Nominated



	Best Action Game
	Nominated



	Best Multiplayer
	Won



	ESports Game of the Year
	Won



	Gamespot's Best of 2016[image: External link]
	The Best PC Games of 2016
	Top 5
	[228]



	The Best Xbox One Games of 2016
	Top 5
	[229]



	The Best PS4 Games of 2016
	Top 5
	[230]



	Game of the Year
	Won
	[231]



	Giant Bomb's 2016 Game of the Year Awards[image: External link]
	Best Debut
	Won
	[232]



	Best Multiplayer
	Won
	[233]



	Best Game
	3rd Place
	[234]



	Eurogamer Game of the Year[image: External link]
	Game of the Year
	Won
	[235]



	Polygon's 2016 Games of the Year[image: External link]
	Game of the Year
	3rd Place
	[236]



	PCGamer's Game of the Year Awards 2016
	Best Multiplayer
	Won
	[237]



	Game Informer Best of 2016 Awards[image: External link]
	Best Competitive Multiplayer
	Won
	[238]



	Best Shooter
	Won



	Game of the Year
	Won



	2016 Hollywood Music in Media Awards
	Best Original Score - Video Game
	Won
	[239]



	IGN Best of 2016 Awards[image: External link]
	Best Shooter
	Won
	[240]



	Best eSports Game
	Won



	Best Multiplayer
	Won



	PC Game of the Year
	Won



	Game of the Year
	Won



	Slant Magazine Top 25 Best Video Games of 2016[image: External link]
	Game of the Year
	3rd Place
	[241]



	Game Revolution's End of 2016 Awards[image: External link]
	Best Game
	Won
	[242]



	EGM's Best of 2016[image: External link]
	Game of the Year
	Won
	[243]



	GamesTM's Game of the Year Awards[image: External link]
	Game of the Year
	Won
	[244]



	The Escapist Awards 2016
	Best Shooter, Multiplayer
	Won
	[245]



	Game of the Year
	Won
	[246]



	Academy of Interactive Arts & Sciences D.I.C.E. Awards 2016
	Game of the Year
	Won
	[247]



	Action Game of the Year
	Won



	Outstanding Achievement in Animation
	Nominated



	Outstanding Technical Achievement
	Nominated



	Outstanding Achievement in Online Gameplay
	Won



	Outstanding Achievement in Game Design
	Won



	Game Developers Choice Awards 2016
	Game of the Year
	Won
	[248][249]



	Best Audio
	Nominated



	Best Design
	Won



	Best Technology
	Nominated



	Best Visual Art
	Nominated



	2017 SXSW Gaming Awards
	Video Game of the Year
	Nominated
	[250][251]



	ESports Game of the Year
	Won



	Trending Game of the Year
	Won



	Excellence in Design
	Nominated



	Most Promising New Intellectual Property
	Won



	Most Memorable Character

Tracer
	Nominated



	Excellence in Multiplayer
	Won



	Excellence in Art
	Nominated



	Excellence in Animation
	Nominated



	13th British Academy Games Awards
	Best Game
	Nominated
	[252][253]



	Game Design
	Nominated



	Multiplayer
	Won



	Original Property
	Nominated



	AMD Esports Audience Award
	Nominated



	2017
	National Academy of Video Game Trade Reviewers
	Game of The Year
	Won
	[254]



	Game, Original Action
	Won



	Original Light Mix Score, New IP
	Nominated



	Character Design
	Won



	Game Design, New IP
	Nominated
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Despite its success, there have been a number of controversies around Overwatch prior to and after release.
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While the developers were aiming to avoid sexualization[image: External link] of the characters, there was some criticism of the female characters of the game during its development. Anita Sarkeesian commented on the lack of diversity in the female heroes' body types from the game's first twelve revealed characters,[255] while Nathan Grayson of Kotaku remarked that "Overwatch's women are mostly super slim and clad in cat suits."[87] In response to these criticisms and to reassert their commitment to diversity and avoiding sexualization, the team developed a new female character, Zarya, a Tank class character with an atypical body shape.[256]

Following promotional images featuring the female character Tracer in March 2016, a thread on Blizzard's official forums drew attention to one of Tracer's victory poses, which was critiqued by a user as out of character and oversexualized. Games Director, Jeff Kaplan, apologized for the pose, stating "The last thing we want to do is make someone feel uncomfortable, under-appreciated or misrepresented," and confirmed that Blizzard planned to replace the pose. Kaplan's response drew mixed reactions from the gaming community, with many claiming Blizzard had forgone its creative control over the game and censored its content to placate one offended user, while others praised Blizzard's willingness to listen to the community and adhere to standards for portraying a character according to their personality. Jeff Kaplan later stated that the team was already unsure of the pose and was thinking of changing it.[257] The following week, a replacement pose was released, although it was noted to be similar to the original pose.[258][259] The replacement pose was alleged to be influenced by Billy DeVorss cheesecake pin-up art.[259] The pose was replaced during the game's beta period.[258]

Following the game's release, some of the alternative outfits for characters had come under criticism for using cultural stereotypes, such as a Native American headdress option for the character of Pharah, who seemed to be primarily of Egyptian origin. Kaplan noted that they considered for all these outfits if they were appropriate, believing they were respecting the cultures of the characters they had created, and would make necessary changes if they felt there were valid concerns. Kaplan commented that many players have responded positively to these outfits and feel they fit in appropriately with the idealized version of Earth.[71] Later game developments showed that Pharah was actually set out as a half-Egyptian/half-Native American character, making such outfits appropriate in hindsight.[260]
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In Overwatch's Asia servers, there were problems with numerous players using hacks tied to the growing number of younger players using PC bangs in South Korea that allow them to play Overwatch on an inexpensive hourly rate rather than purchasing the game. As these players do not need permanent accounts, they can use disposable Battle.net accounts and employ game hacks without repercussion, as if that account is banned, they can quickly make another and continue playing. Blizzard continues to block these accounts at a rate of thousands per day, but have not been able to find a more permanent solution.[261] Subsequently, Blizzard announced that players from South Korea will be required to log into a Battle.net account to play the game from February 2017 onward, which requires unique identification include an difficult-to-spoof resident registration number, which Blizzard believes will help to alleviate the problem.[262]

As to maintain a fair competitive field on consoles, Blizzard has spoken out against the use of input converters that would allow console players to use keyboard/mouse controllers, believing this gives an advantage to players that can afford the converter.[263] Some players have also criticized the ability to use these converters, as players with them often populate the top of the competitive ranking ladders. Though Blizzard has appealed to Sony and Microsoft to either prevent such converters, or to detect when such converters are used as to be able to segregate players into servers based on this, disabled players have spoken out against such action, as many need to use such converters to play the game on consoles lacking the ability to use a normal controller.[264]
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Tracer (Overwatch)






Tracer is a player character[image: External link] appearing in the 2016 video game Overwatch, a Blizzard Entertainment–developed first-person shooter, and its related animated and literary media. Tracer is from the Overwatch universe, but she was introduced as a playable character in Blizzard's crossover multiplayer online battle arena game, Heroes of the Storm, in an April 2016 update.

The character, who is of British[image: External link] origin, is known by her call sign "Tracer", although her real name is Lena Oxton. In Overwatch, her gameplay mechanics are noted for being one of the fastest in terms of speed, but weakest in terms of health. It has also been noted that Tracer is a peppy and energetic character. She makes use of her speed through teleportation[image: External link] and time traveling abilities that are caused by an in-universe accident, which left her unable to maintain a physical form in the present time, until Winston invented a device allowing her to control her physical form.

Tracer is one of the more recognizable Overwatch characters, having prominent roles in the game's official media, including promotional works and the game's cover art, as well as fan art. Her profile rose even more when the character was given additional media attention through online controversies—one surrounding one of her victory poses, and another surrounding her prominence in fan-produced pornography that Blizzard has made efforts to remove. Apart from the video game, Tracer has also made appearances in related animated media, and the Overwatch digital comic series. In her comic debut, she was revealed as a lesbian[image: External link], a depiction that was met with positive reception from media outlets and players alike.
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Tracer was one of the first twelve Overwatch characters introduced at BlizzCon 2014.[1] Scott Mercer, the principal designer on Overwatch stated that Blizzard's canceled project, Titan, had a character with Tracer's abilities.[2] Geoff Goodman, the lead hero designer for Overwatch had a "big hand" in Tracer's design; she was the first hero designed for the game and was used to test the basic gameplay.[3][4] Overwatch's game director, Jeff Kaplan recounted the first Overwatch playtest, stating, "the entire level was gray and blocky and the only hero was Tracer. We had no visual effects or attachment points on her guns so she just shot laser beams out of her eyes."[5] Overwatch's assistant game director Aaron Keller has said that Temple of Anubis was the first map developed for the game, and that the map and Tracer were worked on concurrently.[4] Keller revealed: "One day we got both of them in, and just with Tracer running around an unfinished map it was fun."[4] Keller also described how Tracer's three abilities were maintained throughout the game's development, as opposed to the game's other heroes, stating that, "from the beginning, she originated as a 'whole' hero."[3] However, her health pool[image: External link] was nerfed[image: External link] during the game's late closed beta stages.[6] On Tracer's gameplay style, Kotaku's Kirk Hamilton commented, "she's quick and squishy, designed more to harry the opposing team from behind than to survive a frontal assault".[7]

Lead artist Aaron Tsang recounted that the body size, as well as the running pose of a character, were both characteristics that were considered during character design in order to make each one identifiable.[8] Tracer, for instance, has a wild running animation, in addition to a unique trail of blue light, which follows behind her.[8] Nathan Grayson of Kotaku commented that her jump animation appears "hyper-exaggerated and kinda goofy looking".[9] This is a result of the smear frame and squash and strech[image: External link] animation techniques implemented in Overwatch.[9] With respect to Tracer, Blizzard senior animator David Gibson pointed out frames from her jump animation, stating, "we're trying to just push it a little further than normal. Something as simple as stretching the torso out, having her hang [in the air] just a little bit longer than normal. Really squashing her when she lands. Her head is tucking in. Everything is supporting this basic principle of squash and stretch in a gameplay asset."[9]

On the return of Overwatch's closed beta in February 2016, victory poses, among other elements were added to the characters.[11] In March 2016, a controversy arose over Tracer's "Over the Shoulder" victory pose, after a user opined in the game's forums that it was out of character and that its supposed oversexualization "reduces Tracer to just another bland female sex symbol".[12][13] The post generated a discussion in the forums, which gaming outlets noted was civil; several users added their dissenting opinions of the pose, while others disagreed with the original poster's thoughts.[14] Kaplan posted an apologetic response in which he announced Blizzard's plans to replace the pose, writing "the last thing we want to do is make someone feel uncomfortable, under-appreciated or misrepresented".[15][16] The decision was met with mixed reactions from the gaming community, with some gamers arguing that Blizzard yielded its creative control over the game, censoring its content to appease an offended user,[13] while others praised Blizzard's willingness to listen to the community and adhere to standards for portraying a character according to their personality.[17] Kaplan later expressed that the game's development team was not "entirely happy with the original pose", and had internal creative struggles about its inclusion.[13][15] The following week, a replacement pose was released, although it was described by one commentator to be "different, butt not by much" referring to the posterior cleavage of the original pose.[10][18] Jessica Lachenal of The Mary Sue website identified the replacement pose as "inspired" by a Billy De Vorss cheesecake pin-up illustration.[18][19] Kaplan called the replacement pose "a really cool, cute, playful over-the-shoulder pose [...] that we should have gone with in the first place".[20]

The developers of Overwatch have implemented seasonal events, which bring along themed cosmetics, such as skins and sprays, for players to use to equip the game's characters.[21] Tracer received two skins during the game's initial seasonal event, "Summer Games 2016", which was themed after the 2016 Summer Olympics[image: External link].[21] She also received themed skins during the game's subsequent "Winter Wonderland" and "Year of the Rooster 2017[image: External link]" events.[22][23]
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In addition to gameplay, she was also one of the first characters to have her backstory fleshed out. In an interview with PC Gamer, the game's creative director, Chris Metzen stated, "Tracer [was] one of the first characters we really got to know. And while she wasn't particularly created to be a starring role, if you will, we felt on the team, the more we got to know her and play her, she was kind of like this Spider-Man[image: External link] type character for us. She's so rad, and it feels good to leverage her in the front of story ideas."[24] Tracer has also been noted for being a peppy character,[25] with Hardcore Gamer[image: External link]'s Kevin Dunsmore describing her as a "spunky Brit[image: External link] [who is] [...] full of little quips as she zips around the battlefield".[26] Kaplan described "Tracer [as] cute and playful, and she's the type of person who does everything with a wink and a smile."[20] In an interview with PCGamesN, game designer Michael Chu stated that "the thing about Tracer is that she has a personality which is out of the norm for most people. She is incredibly optimistic, she is incredibly bubbly - it's part of her hero persona. We love her, I think she is very much one of the main characters of the game [...] [to] really carry the torch of what the game is all about: heroism."[27] To reflect her English origin, Tracer is voiced by English actress Cara Theobold[image: External link].[28]

At BlizzCon 2015, one questioner asked Metzen about the presence of gay heroes in the Overwatch universe; he confirmed that there were such characters, but elaborated, "we want it to play out organically, we don't want it to be a data point or feel contrived in any way".[29] In December 2016, Tracer became the first Overwatch hero to be canonically revealed as LGBT in Reflections, an issue of the Overwatch digital comic; she specifically identifies as a lesbian.[30][31] In the comic, she is seen in a romantic relationship with Emily, a woman who is not part of the Overwatch team.[30] Of this reveal, Blizzard stated, "as in real life, having variety in our characters and their identities and backgrounds helps create a richer and deeper overall fictional universe".[32] About Tracer's development specifically, Blizzard stated, "as with any aspect of our characters' backgrounds, their sexuality is just one part of what makes our heroes who they are. From the very beginning of our work on Tracer's story, it just felt right to make this an aspect of her character."[33]
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In Overwatch, Tracer is classified as an "offense" character.[34] She is also listed as a two-star (medium) difficulty character for players.[35] Reflecting her offensive role, she comes equipped with dual "Pulse Pistols," which reload quickly and deal damage rapidly at a short range.[34][36] Her speed is especially noted by video game media, as she is the fastest character on the game's roster.[37][38] This attribute is noted to be one of the advantages that comes with playing as her, but also an annoyance to opposing players.[39][40] Her speed is supplemented through her "Blink" and "Recall" abilities—Blink, which comes with three charges, allows her to teleport[image: External link] a short distance in the same direction she is traveling.[25] Using this ability may allow Tracer to "zip behind an enemy in an instant for surprise attacks, or dodge completely out of the line of fire".[34] This ability has a cooldown[image: External link] period, meaning the player has to wait for each Blink to recharge, although the cooldown period is relatively short.[37] In addition, her Recall ability allows her to rewind to her position three seconds prior, as well as resetting her health and ammo.[34] Like Blink, her Recall ability also has a cooldown period. Although Tracer has a speed advantage, she also has one of the lowest health pools in the game.[37][38] Finally, her ultimate ability is her "Pulse Bomb": a sticky[image: External link] that clings to the first surface or hero it hits, then detonates shortly after, dealing area of effect[image: External link] damage.[34][36]

Jeff Kaplan[image: External link] has commented on her harassing gameplay style, noting that:


[The game has] characters like Tracer and Genji[image: External link] ... who are really unique in how Overwatch is played, and sometimes the absolute right thing for Tracer to be doing is to be off on her own, completely away from the objective or completely away from the team, harassing other players who are running back from the spawn. And she might not even be killing those players [...] She's a distracting, ambushing skirmisher. And that doesn't really fit in necessarily with objective time. [...] You can be the absolute MVP of the match when you're doing some of those things, and there's no way to really score it accurately.[20]
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Destructoid noted her unconventional design in Heroes of the Storm was similar to her Overwatch design, writing that "she has the same basic abilities, and even powers up her Heroic [ability] just like an ultimate [in Overwatch] – by dealing damage".[41] A Heroic ability in Heroes of the Storm is a player-chosen ability, accessible to players once the hero reaches level 10.[42] However, in Heroes of the Storm, players had no control over Tracer's Heroic ability, which was also unlocked immediately.[42] Her core skillset is teleportation, "which includes a quick blink strike in any direction and the 'Recall' mechanic that rewinds her back to the location she was at three seconds ago."[41] Chris Thursten of PC Gamer wrote that "the fact that she literally runs circles around certain heroes, coupled with the notion that she defies the rules of the game, is exactly why [he was] impressed by her design".[43] Acknowledging that she can be an "absolute terror to the enemy team," Blizzard rolled out a nerfed version of the character on May 4, 2016, less than a month after her introduction into the game.[44]
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Tracer's fictional biography lists her real name, age, and base of operations: Lena Oxton, 26, and London, England, respectively.[35][45] In Overwatch lore, Tracer is an adventurer, as well as a former agent of the Overwatch organization, and became the youngest person inducted into its experimental flight program.[1] Known for her piloting skills, she was chosen to test the Slipstream, a prototype of a teleporting fighter. During the test flight, the Slipstream's teleportation matrix malfunctioned, and Tracer was pronounced dead. However, she would later reappear, having been desynchronized from the flow of time. This "chronal disassociation" prevented her from keeping a physical form in the present, until a scientist named Winston created the chronal accelerator.[45] This allowed Tracer to have control of her own time. These events occur during a period known as the "Omnic Crisis", an in-universe event that saw the world's omniums begin producing hostile omnics, threatening the stability of the world and prompting the formation of Overwatch.[46] Though Overwatch has dissolved in the game's lore, her fictional biography asserts that Tracer continues "to right wrongs and fight the good fight wherever the opportunity presents itself".[1][35]
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In November 2014, Tracer appeared in the Overwatch cinematic trailer, alongside Winston, fighting against Widowmaker and Reaper[image: External link], who are agents of Talon, a terrorist organization within the narrative.[46][47] The trailer, which officially announced Overwatch, debuted at BlizzCon 2014.[48] The trailer's plot involves Widowmaker and Reaper invading a museum, where they attempt to steal a gauntlet referred to as "Doomfist" in the lore.[46] Tracer and Winston end up thwarting them.[46]

In March 2016, Tracer had a voice-only appearance in Recall, the first in a series of animated Overwatch shorts. Here, Tracer responds to Winston's recall of Overwatch agents, allowing her voice to be heard.[49] In the Overwatch canon, this Recall short takes place prior to the 2014 cinematic trailer.[45]

In April, Tracer made a physical appearance in Alive, the second in the series of animated Overwatch shorts.[50] The short is set in London's King's Row, which is also the setting for a map in the game.[51] In the short, Tracer attempts to stop the character Widowmaker from assassinating Tekhartha Mondatta, the head of the Shambali, a group of omnics formed to bring peace between omnics and humans.[46][52] However, Tracer fails to protect Mondatta, and in the process is incapacitated by Widowmaker, and has her chronal accelerator damaged.[46] This event occurred during an era called the "Recall", an in-universe period in which the world is falling back into darkness.[46]
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Overwatch's tie-in digital comic series featured Tracer in its December 2016 issue, Reflections.[30] Written by Michael Chu and featuring art by Miki Montlló, Reflections is a holiday-themed issue.[53] In it, Tracer is depicted in a romantic relationship with a woman named Emily, who is not on the Overwatch team; the comic has a panel where Tracer can be seen kissing Emily.[32] This confirmed Tracer as the first of several characters that Blizzard has said have "diverse" sexuality.[30] To avoid legal conflict with Russia's ban against gay propaganda[image: External link], Blizzard blocked access to this comic to those in the Russian Federation[image: External link].[54] Tracer is also seen with her chronal accelerator removed; the game's Twitter account confirmed that the accelerator still works if removed, as long as it is charging nearby her.[55]

Tracer is also seen in the April 2017 issue, Uprising.[56] The issue, set "seven years in the past", deepened the narrative of Overwatch, telling the story about a terrorist attack by an extremist Omnic branch on King's Row in London.[56] In the comic, Overwatch was disallowed from operating in England, but Strike Commander Jack Morrison, or Soldier: 76, opted to send Tracer—then a rookie on the Overwatch team, still fresh from training and evaluation—along with Reinhardt, Torbjörn, and Mercy over to assist with the situation in London.[57] Tracer's catchphrase, "Cheers love, the calvary's here!" is also revealed to be derived from a comment made by Torbjörn to her, upon their meeting.[58]
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Tracer debuted in the video game Heroes of the Storm, in its April 2016 update, nearly a month prior to the release of Overwatch.[59][60] PC Gamer's Thursten saw her inclusion in the game as "a marketing move, for sure," but also noted that "Tracer introduces a bunch of new ideas to Heroes of the Storm that elevate her above traditional preorder bonus fluff. She's not just a legitimate addition to the roster," adding that "she feels different to any other MOBA character [he's] played, and this is a direct consequence of her FPS origins".[43]
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Tracer has been cited as being the "poster girl" for the game;[34][36] the gaming magazine Hardcore Gamer concurred, describing her as "...Overwatch's single most iconic character".[61] Many publications have referred to her as the game's mascot, or note that she essentially fills the role of one.[26][12][62] Even prior to the game's official release, VentureBeat noted, "if you've paid any attention to the early fan culture for Overwatch, you've likely noticed that Tracer seems especially popular".[63] Kotaku's Nathan Grayson described her as "peppy and fun, but also courageous and badass," adding that: "In creating their own works involving Tracer, fans have turned those characteristics up to 11. Some depict her as childlike, naive and carefree. She can even be kind of a doof, a punchline."[64] Kotaku's Kirk Hamilton asserted that she is "easily the most iconic Overwatch hero," in addition to calling her his favorite character.[7] Tracer's popularity compared to the other characters has had unintended effects for Blizzard; Overwatch-related searches boosted by 817% on Pornhub after the game's open beta went live, with "Overwatch Tracer" being the top search term related to the game.[65][66] Discontent with this fan-generated porn, Blizzard made efforts to have it removed.[67][68] Kotaku noted that Japanese gamers received Overwatch positively, finding the characters of Tracer and Mei[image: External link] especially cute.[69]

The reveal of Tracer being canonically lesbian was generally well-received by media outlets and players alike.[70][71] USgamer[image: External link] called it "an impressive move for Blizzard, given that Tracer is their flagship character".[72] Polygon's Allegra Frank described the reveal as one "that fans have waited a long, long time for".[30] Peter Amato of Paste[image: External link] commented, "While a vocal minority has made their disapproval of said announcement clear, the larger fan base's reaction has ranged from indifferent to cheering."[73] Kotaku had several of its writers react to the reveal, with the consensus being a positive reception.[74] The publication's Cecilia D'Anastasio pointed to a previous statement from Blizzard, where the developers clarified their intention to have an LGBT character[image: External link] reveal play out organically, commenting: "I feel that the comic did that. Tracer buys her partner a scarf. Her partner likes it. They kiss. The comic moves on. I think it was handled quite well, although the idea of Blizzard announcing a queer character feels sort of.... gimmicky."[74] Gita Jackson concurred with D'Anastasio stating she "was definitely concerned that revealing a queer character would come off as a gimmick, and [was] very pleased at how they pulled this off. This doesn't feel tokenized[image: External link]."[74] Fellow Kotaku writer Heather Alexandra commented, "I think having something explicit was necessary [...] Having something definite gives queer players a proper point of contact[image: External link]."[74] Andy Chalk of PC Gamer noted that:


...the comic itself is a fairly straightforward heartwarming tale of what really matters during the most hectic season of all. But the reaction to Tracer's identity has been anything but. Messages decrying Blizzard's "mistake" have cropped up all over the Overwatch forums and other social media, countered by others praising the studio for explicitly stating—in a low-key fashion—that the face of one of the biggest games of the year is gay.[75]



Of her gameplay mechanics, Inquisitr[image: External link] expressed the opinion that her "quick and evasive ways make her an annoyance to deal with".[40] ESPN described her as "the classic in-and-out harasser", referring to her speed and her ability to blink and recall, and also reported that "she was used a lot more before a health nerf late in the beta".[6] Mike Minotti of VentureBeat opined that: "Tracer [is] a lot of fun to play. Her whole teleporting/rewinding mechanics [are] so unique and fast-paced. I feel like [Blizzard's] done a great job making a varied, relatively balanced cast."[62] In 2017, Screen Rant[image: External link] ranked Tracer #8 out of the 24 playable characters in Overwatch, expressing that "a good Tracer that goes unchecked can wreak havoc on the back-lines, causing teams to fold before they even know what's happening."[76]
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Video game Developer






A video game developer is a software developer[image: External link] that specializes in video game development[image: External link] – the process and related disciplines of creating video games.[1][2] A game developer can range from one person who undertakes all tasks[3] to a large business with employee responsibilities split between individual disciplines, such as programming[image: External link], design, art[image: External link], testing[image: External link], etc. Most game development companies have video game publisher financial and usually marketing support.[4] Self-funded developers are known as independent or indie developers and usually make indie games[image: External link].[5]

A developer may specialize in a certain video game console[image: External link] (such as Nintendo's Wii U[image: External link], Microsoft[image: External link]'s Xbox One, Sony[image: External link]'s PlayStation 4), or may develop for a number of systems (including personal computers[image: External link] and mobile devices[image: External link]).[citation needed[image: External link]] Video-game developers specialize in certain types of games (such as role-playing video games[image: External link] or first-person shooters). Some focus on porting[image: External link] games from one system to another, or translating games from one language to another. Less commonly, some do other kinds of software-development work in addition to games.

Most video game publishers maintain development studios (such as Electronic Arts[image: External link]'s EA Canada[image: External link], Square Enix[image: External link]'s studios, Activision[image: External link]'s Radical Entertainment[image: External link], Nintendo EAD[image: External link] and Sony's Polyphony Digital[image: External link] and Naughty Dog[image: External link]). However, since publishing is still their primary activity they are generally described as "publishers" rather than "developers". Developers may be private as well (such as how Bungie[image: External link] was, the company which developed the Halo series[image: External link] exclusive to Microsoft's Xbox[image: External link]).
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 First-party developer




In the video game industry[image: External link], a first-party developer is part of a company which manufactures a video game console[image: External link] and develops exclusively for it. First-party developers may use the name of the company itself (such as Nintendo), have a specific division name (such as Sony's[image: External link] Polyphony Digital[image: External link]) or have been an independent studio before being acquired by the console manufacturer (such as Rare[image: External link] or Naughty Dog[image: External link]).[6]
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 Second-party developer




Second-party developer is a colloquial term often used by gaming enthusiasts and media to describe two different forms of game development studios:


	Independently owned studios who take development contracts from the platform holders and produce games exclusive to that platform.[7]


	Studios that are partially or wholly owned by the platform holder (also known as a subsidiary[image: External link]) and produce games exclusive to that platform.[citation needed[image: External link]]




In reality, the resulting game is first party (since it is funded by the platform holder, who usually owns the resulting IP), but the term helps to distinguish independent studios from those directly owned by the platform holder. These studios may have exclusive publishing agreements (or other business relationships) with the platform holder, while maintaining independence. Examples are Insomniac Games[image: External link] (which previously developed games solely for Sony's PlayStation platforms as an independent studio), ADK[image: External link] for SNK[image: External link] consoles, Rareware[image: External link] for Nintendo and later Microsoft, and Game Freak[image: External link] (which primarily develops the Nintendo-exclusive Pokémon[image: External link] game series).
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 Third-party developers




See also: Third-party software component[image: External link]


Activision[image: External link] in 1979 became the first third-party video game developer,[8] where the term "second-party" originally referred to the consumers. A third-party developer may also publish games, or work for a video game publisher to develop a title. Both publisher and developer have considerable input in the game's design[image: External link] and content. However, the publisher's wishes generally override those of the developer.

The business arrangement between the developer and publisher is governed by a contract[image: External link], which specifies a list of milestones[image: External link] intended to be delivered over a period of time. By updating its milestones, the publisher verifies that work is progressing quickly enough to meet its deadline and can direct the developer if the game is not meeting expectations. When each milestone is completed (and accepted), the publisher pays the developer an advance on royalties[image: External link]. Successful developers may maintain several teams working on different games for different publishers. Generally, however, third-party developers tend to be small, close-knit teams. Third-party game development is a volatile sector, since small developers may be dependent on income from a single publisher; one canceled game may be devastating to a small developer. Because of this, many small development companies are short-lived.

A common exit strategy[image: External link] for a successful video-game developer is to sell the company to a publisher, becoming an in-house developer. In-house development teams tend to have more freedom in the design and content of a game compared to third-party developers. One reason is that since the developers are employees of the publisher, their interests are aligned with those of the publisher; the publisher may spend less effort ensuring that the developer's decisions do not enrich the developer at the publisher's expense.

In recent years, larger publishers have acquired several third-party developers. While these development teams are now technically "in-house", they often continue to operate in an autonomous manner (with their own culture and work practices). For example, Activision acquired Raven[image: External link] (1997); Neversoft[image: External link] (1999), which merged with Infinity Ward[image: External link] in 2014; Z-Axis[image: External link] (2001); Treyarch[image: External link] (2001); Luxoflux[image: External link] (2002); Shaba[image: External link] (2002); Infinity Ward[image: External link] (2003) and Vicarious Visions[image: External link] (2005). All these developers continue operating much as they did before acquisition, the primary differences being exclusivity and financial details. Publishers tend to be more forgiving of their own development teams going over budget (or missing deadlines) than third-party developers.

A developer may not be the primary entity creating a piece of software, usually providing an external software tool which helps organize (or use) information for the primary software product. Such tools may be a database[image: External link], Voice over IP[image: External link], or add-in interface[image: External link] software; this is also known as middleware[image: External link]. A good example of this is SpeedTree[image: External link] developed by Interactive Data Visualization Inc.

In addition, accessories like headsets[image: External link] may be known as third-party headsets; the company manufacturing the headset may be different from the console company. For example, Turtle Beach[image: External link] is a third-party headset manufacturer for the PlayStation 3[image: External link] and Xbox 360[image: External link]. Also now including the Xbox One and PlayStation 4.[9]
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 Independent developers




See also: Indie game[image: External link] and Independent video game development[image: External link]


Independents are software developers which are not owned by (or dependent on) a single publisher. Some of these developers self-publish their games, relying on the Internet[image: External link] and word of mouth for publicity. Without the large marketing budgets of mainstream publishers, their products may receive less recognition than those of larger publishers such as Sony, Microsoft or Nintendo. With the advent of digital distribution of inexpensive games on game consoles, it is now possible for independent developers to forge agreements with console manufacturers for broad distribution of their games.

Other independent developers create game software for a number of video-game publishers on several gaming platforms.[citation needed[image: External link]] In recent years this model has been in decline; larger publishers, such as Electronic Arts and Activision, increasingly turn to internal studios (usually former independent developers acquired for their development needs).[citation needed[image: External link]]
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 Quality of life




Video-game development is usually conducted in a casual business environment, with T-shirts and sandals common work attire. Many workers find this type of environment rewarding and pleasant professionally and personally.[10] However, the industry also requires long working hours from its employees (sometimes to an extent seen as unsustainable).[11] Employee burnout[image: External link] is not uncommon.[10]

An entry-level programmer can make, on average, over $66,000 annually only if they are successful in obtaining a position in a medium to large video game company.[12] An experienced game-development employee, depending on his or her expertise and experience, averaged roughly $73,000 in 2007.[13] Indie game developers may only earn between $10,000 to $50,000 a year depending on how successful their titles are.[14]

In addition to being part of the software industry[citation needed[image: External link]], game development is also within the entertainment[image: External link] industry; most sectors of the entertainment industry (such as films[image: External link] and television[image: External link]) require long working hours and dedication from their employees, such as willingness to relocate or/and to develop games that do not appeal. The creative rewards of work in the entertainment business attracts labor[image: External link] to the industry, creating a competitive labor market[image: External link] which demands a high level of commitment and performance from employees. Industry communities, such as the International Game Developers Association[image: External link] (IGDA), are conducting increasing discussions about the problem; they are concerned that working conditions in the industry cause significant deterioration in its employees' quality of life.[15][16]
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 "Crunch time"




Some video game developers (such as Electronic Arts[image: External link]) have been accused of the excessive invocation of "crunch time[image: External link]".[17] "Crunch time" is the point at which the team is thought to be failing to achieve milestones needed to launch a game on schedule. The complexity of work flow and the intangibles of artistic and aesthetic demands in video-game creation create difficulty in predicting milestones.

Most game-development engineers and artists in the United States are considered salaried employees[image: External link]; as " exempt[image: External link] non-hourly-paid professionals", they are not subject to state laws governing overtime[image: External link].[18] An exception is California[image: External link], where software developers are specifically protected by a minimum hourly wage to be considered exempt.[19] In 2008, due to the amendment to California Labor Code Section 515.5 by Bill SB 929,[20] the minimum wage was $36 per hour (or $74,880 per year).

Attention to "crunching" was drawn by a 2004 blog[image: External link] post entitled ea_spouse.[21] The protest against crunch time was posted by Erin Hoffman[image: External link] ( fiancee[image: External link] of Electronic Arts developer Leander Hasty), who contended that her life was being indirectly destroyed by the company's work policy. This led to debate in the industry but no visible changes until March 2005, when Electronic Arts announced internally that it was planning to extend overtime pay to some employees not currently eligible. Hasty and Hoffman later joined an independent development studio (1st Playable Productions[image: External link]) and founded Gamewatch, a website for discussing the game-development environment industry-wide. As senior game developers age and family responsibilities become more important, many companies are moderating the worst crunch-time practices to attract better-quality staff.[22]
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	List of independent game developers[image: External link]
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Blizzard Entertainment






Blizzard Entertainment, Inc. is an American video game developer and publisher based in Irvine, California[image: External link], and is a subsidiary of the American company Activision Blizzard. The company was founded on February 8, 1991, under the name Silicon & Synapse by three graduates of the University of California, Los Angeles[image: External link]:[4] Michael Morhaime[image: External link], Frank Pearce[image: External link], and Allen Adham[image: External link]. The company originally concentrated primarily on the creation of game ports[image: External link] for other studios before beginning development of their own software in 1993 with the development of games like Rock n' Roll Racing and The Lost Vikings[image: External link]. In 1994 the company became Chaos Studios, then Blizzard Entertainment, Inc. after being acquired by distributor Davidson & Associates[image: External link].

Shortly thereafter, Blizzard released Warcraft: Orcs & Humans[image: External link]. Blizzard went on to create several other video games, including Warcraft sequels, the Diablo series, the StarCraft series, and in 2004 the massively multiplayer online role-playing game World of Warcraft. Their most recent projects include the first expansion for Diablo III[image: External link], Reaper of Souls[image: External link], the online collectible card game[image: External link] Hearthstone, the sixth expansion for World of Warcraft, Legion[image: External link], the multiplayer online battle arena Heroes of the Storm, the third and final expansion for StarCraft II: Wings of Liberty, Legacy of the Void[image: External link], and the multiplayer first-person shooter Overwatch.

On July 9, 2008, Activision[image: External link] merged with Vivendi Games[image: External link], culminating in the inclusion of the Blizzard brand name in the title of the resulting holding company.[5] On July 25, 2013, Activision Blizzard announced the purchase of 429 million shares from majority owner Vivendi. As a result, Activision Blizzard became a completely independent company.[6]

Blizzard Entertainment hosts conventions for fans to meet and to promote their games: the BlizzCon in California, United States, and the Blizzard Worldwide Invitational[image: External link] in other countries, including France and South Korea.
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 History




Blizzard Entertainment was founded by Michael Morhaime[image: External link], Allen Adham[image: External link], and Frank Pearce[image: External link] as Silicon & Synapse on February 8, 1991, a year after[4] all three had received their bachelor's degrees[image: External link] from UCLA.[7] In the early days[clarification needed[image: External link]], the company focused on creating game ports[image: External link] for other studios. Ports include titles such as J.R.R. Tolkien's The Lord of the Rings, Vol. I[image: External link] and Battle Chess II: Chinese Chess.[8][9] In 1993, the company developed games such as Rock n' Roll Racing and The Lost Vikings[image: External link] (published by Interplay Productions[image: External link]).

In early 1994, they were acquired by distributor Davidson & Associates[image: External link] for $6.75 million ($10.9 million today).[10] That same year the company briefly changed its name to Chaos Studios, before finally settling on Blizzard Entertainment (after it was discovered that another company with the Chaos name already existed).[11] Shortly thereafter, Blizzard shipped their breakthrough hit Warcraft: Orcs & Humans[image: External link].

Blizzard has changed hands several times since then. Davidson was acquired along with Sierra On-Line[image: External link] by a company called CUC International[image: External link] in 1996. CUC then merged with a hotel, real-estate, and car-rental franchiser called HFS Corporation[image: External link] to form Cendant[image: External link] in 1997. In 1998 it became apparent that CUC had engaged in accounting fraud for years before the merger. Cendant's stock lost 80% of its value over the next six months in the ensuing widely discussed accounting scandal. The company sold its consumer software operations, Sierra On-line (which included Blizzard) to French publisher Havas[image: External link] in 1998, the same year Havas was purchased by Vivendi[image: External link]. Blizzard was part of the Vivendi Games[image: External link] group of Vivendi. In July 2008 Vivendi Games merged with Activision[image: External link], using Blizzard's name in the resulting company, Activision Blizzard.

In 1996, Blizzard acquired Condor Games, which had been working on the game Diablo[image: External link] for Blizzard at the time. Condor was renamed Blizzard North, and has since developed the games Diablo[image: External link], Diablo II, and its expansion pack Lord of Destruction[image: External link]. Blizzard North was located in San Mateo, California[image: External link]. The company originated in Redwood City, California[image: External link].

Blizzard launched their online gaming service Battle.net in January 1997 with the release of their action role-playing game[image: External link] Diablo. In 2002, Blizzard was able to reacquire rights for three of its earlier Silicon & Synapse titles, The Lost Vikings[image: External link], Rock n' Roll Racing and Blackthorne, from Interplay Entertainment[image: External link] and re-release them for Game Boy Advance[image: External link], a handheld console.[12] In 2004, Blizzard opened European offices in the Paris suburb of Vélizy[image: External link], Yvelines, France. On May 16, 2005, Blizzard announced the acquisition[image: External link] of Swingin' Ape Studios, a video game developer which had been developing StarCraft: Ghost[image: External link]. The company was then merged into Blizzard's other teams after StarCraft: Ghost was "postponed indefinitely". On August 1, 2005, Blizzard announced the consolidation[image: External link] of Blizzard North into the headquarters at 131 Theory in UC Irvine[image: External link]'s University Research Park in Irvine, California[image: External link]. In 2007, Blizzard moved their headquarters to 16215 Alton Parkway in Irvine, California.

On November 23, 2004, Blizzard released World of Warcraft, a massively multiplayer online role-playing game. World of Warcraft is the fourth released game set in the fantasy Warcraft universe, which was first introduced by Warcraft: Orcs & Humans[image: External link] in 1994.[13] Blizzard announced World of Warcraft on September 2, 2001.[14] The game was released on November 23, 2004, on the 10th anniversary of the Warcraft franchise[image: External link].

The first expansion set of the game, The Burning Crusade, was released on January 16, 2007.[15] The second expansion set, Wrath of the Lich King[image: External link], was released on November 13, 2008.[16] The third expansion set, Cataclysm[image: External link][17][18] was released on December 7, 2010.[19] Mists of Pandaria[image: External link] and Warlords of Draenor[image: External link], were released respectively on September 25, 2012 and November 13, 2014. The most recent expansion, Legion[image: External link], was released on August 30, 2016.[20][21]

Having peaked at 12 million monthly subscriptions in 2010, World of Warcraft subscriptions sunk to 6.8 million in 2014, the lowest number since the end of 2006, prior to The Burning Crusade expansion.[22][23][24] However, World of Warcraft is still the world's most-subscribed MMORPG,[16][25][26] and holds the Guinness World Record[image: External link] for the most popular MMORPG by subscribers.[27][28][29][30] In April 2008, World of Warcraft was estimated to hold 62 percent of the MMORPG subscription market.[31] In 2008, Blizzard was honored at the 59th Annual Technology & Engineering Emmy Awards[image: External link] for the creation of World of Warcraft. Mike Morhaime[image: External link] accepted the award.[citation needed[image: External link]]

In 2012 Blizzard had 4,700 employees,[3] with offices across 11 cities including Austin, Texas[image: External link], and countries around the globe. As of June 2015, the company's headquarters in Irvine, California had 2,622 employees.[32]
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 Key employees





	
Michael Morhaime[image: External link] – Co-founder, President (1991–present)

	
Allen Adham – Founder, Senior Vice President, Executive Producer and former President (1991–2004, 2016–present)

	
Frank Pearce Jr. – Co-founder, Senior Vice President, Chief Design Officer (1991–present)

	
Samwise Didier – Senior Art Director (1992–present)

	
Bob Fitch – Technical Director (1992–present)

	
Matt Samia – Vice-President/Cinematics & Media (1995–present)

	
Jeff Chamberlain – Cinematics Director (2000–present)

	
Dustin Browder – Game Director (2007–present)

	
Jeff Kaplan – Game Director (2002–present)

	
Ion Hazzikostas – Game Director (2008–present)
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 Former key employees





	
David Brevik[image: External link] - Co-Founder and President of Blizzard North/Director at Blizzard Ent. (1993-2003)

	
Bill Roper[image: External link] – Vice-President of Blizzard North/Director at Blizzard Ent. (1994–2003)

	
Sam Lantinga[image: External link] - Lead Software Engineer (2001-2011)

	
Greg Street[image: External link] - Lead Systems Designer (2008-2013)

	
Alex Mayberry – Lead Game Producer (2004–2014)

	
Shane Dabiri – Lead Producer (1994–2014)

	
Rob Pardo[image: External link] – Executive Vice President of Game Design (1998–2014)

	
Joeyray Hall – DVD/Video production supervisor (1992–2015)

	
Paul W. Sams – Chief Operating Officer (1996–2015)

	
Nick Carpenter – Executive Art Director (1994–2016)

	
Josh Mosqueira[image: External link] – Game Director (2011–2016)

	
Chris Metzen – Vice President of Creative Development (1994–2016)
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 Games
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 Games developed






	Company
	Title
	Year
	Platform(s)
	Genre



	as Silicon & Synapse
	RPM Racing[8]
	1991
	Super NES[image: External link]
	Racing[image: External link]



	The Lost Vikings[image: External link][33]
	1993
	Amiga[image: External link], Amiga CD32[image: External link], MS-DOS[image: External link], Genesis[image: External link], Super NES
	Platformer[image: External link]



	Rock n' Roll Racing[33]
	1993
	Super NES, Genesis
	Racing[image: External link]



	as Blizzard Entertainment



	Blackthorne[33]
	1994
	Super NES, MS-DOS, Classic Mac OS[image: External link], Sega 32X
	Platformer[image: External link]



	The Death and Return of Superman[33]
	Super NES, Genesis
	Action[image: External link]



	Warcraft: Orcs & Humans[image: External link]
	MS-DOS, Classic Mac OS
	Real-time strategy[image: External link]



	Justice League Task Force[34]
	1995
	Super NES
	Fighting[image: External link]



	Warcraft II: Tides of Darkness[image: External link]
	MS-DOS, Windows, Sega Saturn, PlayStation[image: External link]
	Real-time strategy[image: External link]



	Diablo[image: External link]
	1996
	Windows, Classic Mac OS, PlayStation[image: External link]
	Action role-playing[image: External link]



	The Lost Vikings 2[image: External link]
	1997
	Super NES, Sega Saturn, PlayStation[image: External link]
	Platformer[image: External link]



	StarCraft[image: External link]
	1998
	Windows, Classic Mac OS, N64
	Real-time strategy[image: External link]



	Warcraft II: Battle.net Edition[image: External link]
	1999
	Windows, Classic Mac OS
	Real-time strategy[image: External link]



	Diablo II
	2000
	Windows, Classic Mac OS, Mac OS X[image: External link]
	Action role-playing[image: External link]



	Warcraft III: Reign of Chaos[image: External link]
	2002
	Real-time strategy[image: External link]



	World of Warcraft
	2004
	Windows, OS X
	MMORPG



	StarCraft II: Wings of Liberty
	2010
	Real-time strategy[image: External link]



	Diablo III[image: External link]
	2012
	Windows, OS X, PlayStation 3[image: External link], Xbox 360[image: External link], PlayStation 4, Xbox One
	Action role-playing[image: External link]



	Hearthstone
	2014
	Windows, OS X, iOS[image: External link], Android[image: External link]
	Digital collectible card game[image: External link]



	Heroes of the Storm
	2015
	Windows, OS X
	Multiplayer online battle arena



	Overwatch
	2016
	Windows, PlayStation 4, Xbox One
	First-person shooter



	StarCraft: Remastered[image: External link]
	2017
	Windows, OS X
	Real-time strategy[image: External link]
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 Expansion packs






	Title
	Original game
	Year
	Platform(s)



	Warcraft II: Beyond the Dark Portal[image: External link]
	Warcraft II: Tides of Darkness[image: External link]
	1996
	Classic Mac OS, MS-DOS, PlayStation, Sega Saturn, Windows



	StarCraft: Brood War[image: External link]
	StarCraft[image: External link]
	1998
	Windows, Classic Mac OS



	Diablo II: Lord of Destruction[image: External link]
	Diablo II
	2001
	Windows, Classic Mac OS, Mac OS X[image: External link]



	Warcraft III: The Frozen Throne[image: External link]
	Warcraft III: Reign of Chaos[image: External link]
	2003



	World of Warcraft: The Burning Crusade
	World of Warcraft
	2007
	Windows, OS X



	World of Warcraft: Wrath of the Lich King[image: External link]
	2008



	World of Warcraft: Cataclysm[image: External link]
	2010



	World of Warcraft: Mists of Pandaria[image: External link]
	2012



	StarCraft II: Heart of the Swarm[image: External link]
	StarCraft II: Wings of Liberty
	2013



	Diablo III: Reaper of Souls[image: External link]
	Diablo III[image: External link]
	2014
	Windows, OS X, PlayStation 3, Xbox 360, PlayStation 4, Xbox One



	World of Warcraft: Warlords of Draenor[image: External link]
	World of Warcraft
	Windows, OS X



	StarCraft II: Legacy of the Void[image: External link]
	StarCraft II: Wings of Liberty



	World of Warcraft: Legion[image: External link]
	World of Warcraft
	2016
	Windows, OS X
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 Ports




These games were ported while the company was known as Silicon & Synapse.



	Title
	Year
	Platform(s)
	Genre



	Battle Chess[image: External link]
	1992
	Windows 3.x[image: External link] and Commodore 64[image: External link] ports[35]
	Chess[image: External link]



	Battle Chess II: Chinese Chess
	Amiga[image: External link] port[35]



	J.R.R. Tolkien's The Lord of the Rings, Vol. I[image: External link]
	Role-playing video game[image: External link]



	Castles[image: External link]
	Strategy video game[image: External link]



	MicroLeague Baseball[image: External link]
	1984
	Sports video game[image: External link]



	Lexi-Cross[image: External link]
	1992
	Macintosh[image: External link] port[8]
	Puzzle video game[image: External link]



	Dvorak on Typing
	Educational game[image: External link]



	Shanghai II: Dragon's Eye[image: External link][35]
	1994
	Windows 3.x port
	Mahjong Solitaire[image: External link]
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 Main franchises




Currently, Blizzard has four main franchises: Warcraft, Diablo, StarCraft, and Overwatch. Each franchise is supported by other media based around its intellectual property such as novels, collectible card games, comics and video shorts. Blizzard Entertainment announced in 2006 that they would be producing a Warcraft live-action movie[image: External link]. The movie was directed by Duncan Jones[image: External link], financed and produced by Legendary Pictures[image: External link], Atlas Entertainment[image: External link] and Film4[image: External link], and distributed by Universal Pictures[image: External link].[36] It was released in June 2016.
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 Unreleased games




Notable unreleased titles include Warcraft Adventures: Lord of the Clans[image: External link], which was cancelled on May 22, 1998, Shattered Nations, and StarCraft: Ghost[image: External link], which was "Postponed indefinitely" on March 24, 2006 after being in development hell[image: External link] for much of its lifespan. After seven years of development, Blizzard revealed the cancellation of an unannounced MMO codenamed "Titan" on September 23, 2014.[37] The company also has a history of declining to set release dates, choosing to instead take as much time as needed, generally saying a given product is "done when it's done."[38]

Pax Imperia II was originally announced as a title to be published by Blizzard. Blizzard eventually dropped Pax Imperia II, though, when it decided it might be in conflict with their other space strategy project, which became known as StarCraft. THQ eventually contracted with Heliotrope and released the game in 1997 as Pax Imperia: Eminent Domain[image: External link].
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 Technology
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 Warden client




Blizzard has made use of a special form of software known as the 'Warden Client'. The Warden client is known to be used with Blizzard's online games such as Diablo and World of Warcraft, and the Terms of Service contain a clause consenting to the Warden software's RAM scans while a Blizzard game is running.[39]

The Warden client scans a small portion of the code segment[image: External link] of running processes in order to determine whether any third-party programs are running. The goal of this is to detect and address players who may be attempting to run unsigned code or third party programs in the game. This determination of third party programs is made by hashing[image: External link] the scanned strings[image: External link] and comparing the hashed value to a list of hashes assumed to correspond to banned third party programs.[40] The Warden's reliability in correctly discerning legitimate versus illegitimate actions was called into question when a large scale incident happened. This incident banned many Linux users after an update to Warden caused it to incorrectly detect Cedega[image: External link] as a cheat program.[41] Blizzard issued a statement claiming they had correctly identified and restored all accounts and credited them with 20 days play.[42] Warden scans all processes running on a computer, not just the game, and could possibly run across what would be considered private information and other personally identifiable information[image: External link]. It is because of these peripheral scans that Warden has been accused of being spyware[image: External link] and has run afoul of controversy among privacy[image: External link] advocates.[43][44][45]
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 Battle.net 2.0




Main article: Battle.net


Blizzard released its revamped Battle.net service in 2009. This service allows people who have purchased Blizzard products ( StarCraft[image: External link], StarCraft II, Diablo II, and Warcraft III[image: External link], as well as their expansions) to download digital copies of games they have purchased, without needing any physical media.

On November 11, 2009, Blizzard required all World of Warcraft accounts to switch over to Battle.net accounts. This transition means that all current Blizzard titles can be accessed, downloaded, and played with a singular Battle.net login.[46]

Battle.net 2.0 is the platform for matchmaking service for Blizzard games, which offers players a host of additional features. Players are able to track their friend's achievements, view match history, avatars, etc. Players are able to unlock a wide range of achievements (rewards for completing game content) for Blizzard games.

The service allows players to chat simultaneously with players from other Blizzard games. For example, players no longer need to create multiple user names or accounts for most Blizzard products. To enable cross game communication, players need to become either Battletag or Real ID friends.[citation needed[image: External link]]
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 Privacy controversy and Real ID




On July 6, 2010, Blizzard announced that they were changing the way their forums worked to require that users identify themselves with their real name.[47][48] The reaction from the community was overwhelmingly negative with multiple game magazines calling the change "foolhardy"[49] and an "epic fail".[50] It resulted in a significant user response on the Blizzard forums, including one thread on the issue reaching over 11,000 replies.[51][52][53][54][55] This included personal details of a Blizzard employee who gave his real name "to show it wasn't a big deal".[56] Shortly after revealing his real name, forum users posted personal information including his phone number, picture, age, and home address.[51]

Some technology media outlets suggested that displaying real names through Real ID is a good idea and would benefit both Battle.net and the Blizzard community.[57] But others were worried that Blizzard were opening their fans up to real-life dangers such as stalking, harassment, and employment issues, since a simple Internet search by someone's employer can reveal their online activities.[51][58][59][60]

Blizzard initially responded to some of the concerns by saying that the changes would not be retroactive to previous posts, that parents could set up the system so that minors cannot post, and that posting to the forums is optional.[61] However, due to the huge negative response, Blizzard President Michael Morhaime[image: External link] issued a statement rescinding the plan to use real names on Blizzard's forums for the time being.[62]

Apart from the negative side effects of Real ID relating to privacy, the addition boasts features for current Blizzard titles. For instance, real names for friends, cross-realm and cross-game chat, rich presence and broadcasts are included with the Real ID system.[63]
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 Legal disputes
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 StarCraft privacy lawsuit




In 1998, Donald P. Driscoll, an Albany[image: External link], California attorney filed a suit on behalf of Intervention, Inc., a California consumer group against Blizzard Entertainment for "unlawful business practices" for the action of collecting data from a user's computer without their permission.[64][65]
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 FreeCraft




Main article: Stratagus[image: External link]


On June 20, 2003, Blizzard issued a cease and desist[image: External link] letter to the developers of an open source[image: External link] clone of the Warcraft engine called FreeCraft, claiming trademark infringement[image: External link]. This hobby project had the same gameplay and characters as Warcraft II, but came with different graphics and music.

As well as a similar name, FreeCraft enabled gamers to use Warcraft II graphics, provided they had the Warcraft II CD. The programmers of the clone shut down their site without challenge. Soon after that the developers regrouped to continue the work by the name of Stratagus[image: External link].[66]
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 World of Warcraft private server complications




On December 5, 2008, Blizzard issued a cease and desist[image: External link] letter to many administrators of high population World of Warcraft private servers (essentially slightly altered hosting servers of the actual World of Warcraft game, that players do not have to pay for). Blizzard used the Digital Millennium Copyright Act[image: External link] to influence many private servers to fully shut down and cease to exist.[67]
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 Founder Electronics infringement lawsuit




On August 14, 2007, Beijing University[image: External link] Founder Electronics[image: External link] Co., Ltd. sued Blizzard Entertainment Limited for copyright infringement claiming 100 million yuan[image: External link] in damages. The lawsuit alleged the Chinese edition of World of Warcraft reproduced a number of Chinese typefaces made by Founder Electronics without permission.[68]
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 MDY Industries, LLC v. Blizzard Entertainment, Inc.




Main article: Glider (bot)[image: External link]


On July 14, 2008, the United States District Court for the District of Arizona[image: External link] ruled on the case MDY Industries, LLC v. Blizzard Entertainment, Inc.[image: External link]. The Court found that MDY was liable for copyright infringement[image: External link] since users of its Glider[image: External link] bot program were breaking the End User License Agreement and Terms of Use for World of Warcraft. MDY Industries appealed the judgment of the district court, and a judgment was delivered by the Ninth Circuit Court of Appeals on December 14, 2010, in which the summary judgment against MDY for contributory copyright infringement was reversed.[69][70] Nevertheless, they ruled that the bot violated the DMCA[image: External link] and the case was sent back to the district court for review in light of this decision.[71][72]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Blizzard Entertainment, Inc. v. Valve Corporation




Shortly after Valve Corporation filed its trademark for "Dota" to secure the franchising rights for Dota 2[image: External link], DotA-Allstars, LLC, run by former contributors to the games's predecessor, Defense of the Ancients[image: External link], filed an opposing trademark in August 2010.[73] DotA All-Stars, LLC was sold to Blizzard Entertainment in 2011. After the opposition was overruled in Valve's favor, Blizzard filed an opposition against Valve in November 2011, citing their license agreement with developers, as well as their ownership of DotA-Allstars, LLC.[74] Blizzard conceded their case in May 2012, however, giving Valve undisputed commercial rights to Dota, while Blizzard would rename their StarCraft II: Heart of the Swarm mod "Blizzard All-Stars", which would become the stand-alone game, Heroes of the Storm.[75]
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 Related companies




Over the years, some former Blizzard employees have moved on and established gaming companies of their own:


	
Flagship Studios[image: External link],[76] creators of Hellgate: London[image: External link], also worked on Mythos[image: External link].

	
ArenaNet[image: External link],[77] creators of the Guild Wars[image: External link] franchise.

	
Ready at Dawn Studios[image: External link],[78] creators of The Order: 1886[image: External link], Daxter[image: External link], God of War: Chains of Olympus[image: External link] and an Ōkami[image: External link] port for the Wii[image: External link].

	
Red 5 Studios[image: External link],[79] currently working on Firefall[image: External link], a free to play game MMOG[image: External link].

	
Castaway Entertainment[image: External link],[80] now defunct, after working on a game similar to the Diablo series, Djinn.

	Click Entertainment,[81] creators of Throne of Darkness[image: External link].

	
Carbine Studios[image: External link],[82] released a massively multiplayer title WildStar[image: External link].

	Turpitude Design,[83] founded by Stieg Hedlund[image: External link].

	Hyboreal Games,[84] founded by Michio Okamura[image: External link].

	
Runic Games[image: External link],[85] founded by Travis Baldree, Erich Schaefer, and Max Schaefer; creators of Torchlight[image: External link].

	
Trion Worlds[image: External link], released an MMORPG, Rift[image: External link] and an MMOFPS[image: External link] entitled Defiance[image: External link] with a MOBA game, End of Nations[image: External link], placed on indefinite hiatus.

	
Undead Labs[image: External link], founded by Jeff Strain[image: External link] and worked on the video game State of Decay[image: External link].
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 See also





	Blizzard North

	BlizzCon
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Video game Publisher






A video game publisher is a company that publishes[image: External link] video games that they have either developed internally or externally by a video game developer. As with book publishers[image: External link] or publishers of DVD[image: External link] movies, video game publishers are responsible for their product's manufacturing[image: External link] and marketing[image: External link], including market research[image: External link] and all aspects of advertising[image: External link].

They often finance the development, sometimes by paying a video game developer (the publisher calls this external development) and sometimes by paying an internal staff of developers called a studio. The large video game publishers also distribute[image: External link] the games they publish, while some smaller publishers instead hire distribution companies (or larger video game publishers) to distribute the games they publish. Other functions usually performed by the publisher include deciding on and paying for any licenses[image: External link] used by the game; paying for localization[image: External link]; layout, printing, and possibly the writing of the user manual; and the creation of graphic design elements such as the box design.

Large publishers may also attempt to boost efficiency across all internal and external development teams by providing services such as sound design[image: External link] and code packages for commonly needed functionality.

Because the publisher often finances development, it usually tries to manage development risk with a staff of producers[image: External link] or project managers[image: External link] to monitor the progress of the developer, critique ongoing development, and assist as necessary. Most video games created by an external video game developer are paid for with periodic advances on royalties. These advances are paid when the developer reaches certain stages of development, called milestones[image: External link].
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 Business risks




Video game publishing is associated with high risk[image: External link]:


	The Christmas[image: External link] selling season accounts for about a quarter of the industry's yearly sales of video and computer games,[citation needed[image: External link]] leading to a concentrated influx of high-quality competition every year in every game category, all in the fourth quarter of the year.

	Product slippage is common due to the uncertain schedules of software development. Most publishers have suffered a "false launch", in which the development staff assures the company that game development will be completed by a certain date, and a marketing[image: External link] launch is planned around that date, including advertising commitments, and then after all the advertising is paid for, the development staff announces that the game will "slip", and will actually be ready several months later than originally intended. When the game finally appears, the effects among consumers of the marketing launch—excitement and "buzz" over the release of the game and an intent to purchase have dissipated, and lackluster interest leads to weak sales. An example of this is the PSP version of Spider-Man 3.[1] These problems are compounded if the game is supposed to ship for the Christmas selling season, but actually slips into the subsequent year. Some developers (notably id[image: External link] and Epic[image: External link]) have alleviated this problem by simply saying that a given game will be released "when it's done", only announcing a definite date once the game is released to manufacturing[image: External link]. However, this sometimes can be problematic as well, as seen with Duke Nukem Forever[image: External link].

	The industry has become more "hit driven" over the past decade.[2][3][4] Consumers buy the game that's best-marketed but not necessarily of the highest quality, therefore buying fewer other games in that genre. This has led to much larger game development budgets, as every game publisher tries to ensure that its game is #1 in its category. It also caused publishers to on occasion force developers to focus on sequels of successful franchises instead of exploring original IP[image: External link]; some publishers such as Activision Blizzard and Electronic Arts[image: External link] have both attracted criticism for acquiring studios with original games, and assigning them to support roles in more mainstream franchises.[5][6]


	Games are becoming more expensive to produce.[7] Current generation consoles have more advanced graphic capabilities than previous consoles. Taking advantage of those capabilities requires a larger team-size than games on earlier, simpler consoles. In order to compete with the best games on these consoles, there are more characters to animate; all characters must be modeled[image: External link] with a higher level of detail; more textures must be created; the entire art pipeline[image: External link] must be made more complex to allow the creation of normal maps[image: External link] and more complex programming code is required to simulate physics in the game world, and to render everything as precisely and quickly as possible. On this generation of consoles, games commonly require budgets of US[image: External link]$15 million to $20 million. Activision's Spider-Man 3[image: External link], for example, cost US$35 million to develop, not counting the cost of marketing and sales.[8] Every game financed is, then, a large gamble, and pressure to succeed is high.




	

	Contrasting with the big budget titles increased expense of "front-line" console games is the casual game[image: External link] market, in which smaller, simpler games are published for PCs and as downloadable console games. Also, Nintendo's Wii[image: External link] console, though debuting in the same generation as the PlayStation 3[9] and the Xbox 360,[10] requires a smaller development budget, as innovation on the Wii is centered around the use of the Wii Remote[image: External link] and not around the graphics pipeline.








	When publishing for game consoles[image: External link], game publishers take on the burden of a great deal of inventory[image: External link] risk. All significant console manufacturers since Nintendo with its NES[image: External link] (1985) have monopolized the manufacture of every game made for their console, and have required all publishers to pay a royalty[image: External link] for every game so manufactured. This royalty must be paid at the time of manufacturing, as opposed to royalty payments in almost all other industries, where royalties are paid upon actual sales of the product—and, importantly, are payable for games that did not sell to a consumer. So, if a game publisher orders one million copies of its game, but half of them do not sell, the publisher has already paid the full console manufacturer royalty on one million copies of the game, and has to absorb that cost.
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 Investor interest




Numerous video game publishers are traded publicly on stock markets[image: External link]. As a group, they have had mixed performance. At present, Electronic Arts[image: External link] is the only third-party publisher present in the S&P 500[image: External link] diversified list of large U.S. corporations; in April 2010, it entered the Fortune 500[image: External link] for the first time.[11]

Hype over video game publisher stocks has been breathless at two points:


	In the early 1990s, the introduction of CD-ROM[image: External link] computer drives caused hype[image: External link] about a multimedia[image: External link] revolution that would bring interactive entertainment to the masses. Several Hollywood movie studios[image: External link] formed "interactive" divisions to profit in this allegedly booming new media. Most of these divisions later folded after expensively producing several games that were heavy in "full-motion video" content, but light in the quality of gameplay.

	In the United States[image: External link], revenue from the sales of video and computer games exceeded revenue from film[image: External link] box-office receipts for the first time in the dot-com[image: External link] days of the late 1990s, when technology companies in general were surrounded by hype[image: External link]. The video game publishers did not, however, experience the same level of rise in stock prices that many dot-com companies saw. This was probably because video game publishing was seen as a more mature industry whose prospects were fairly well understood, as opposed to the typical exciting dot-com business model with unknown but possibly sky-high prospects. While many technology stocks were eventually destroyed in the dot-com crash in the early 2000s, the stock prices of the video game publishers recovered as a group; several of the larger publishers such as EA and Take-Two Interactive[image: External link] achieved historical highs in the mid-2000s.




[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Rankings
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 Major publishers




Below are the largest publishers in general according to their revenue in BIllions of Euros.[12]



	2015
	Name of Publisher
	Revenue in €bn



	1
	Sony Interactive Entertainment[image: External link]
	9.89



	2
	Tencent[image: External link]
	7.73



	3
	Microsoft Game Studios[image: External link]
	7.25



	4
	Nintendo
	3.92



	5
	Activision Blizzard
	3.32



	6
	Electronic Arts[image: External link]
	3.25



	7
	Bandai Namco Games[image: External link]
	2.05



	8
	King Digital Entertainment[image: External link]
	1.7



	9
	Nexon[image: External link]
	1.55



	10
	Ubisoft[image: External link]
	1.46
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 Mid-size publishers




Below are the top AA (midsize) video game publishers, ranked by Metacritic in January 2014 based on game quality according to reviews.[13] These lists are based on the ranking by best to worst publishers according to metacritic's website. Note that two major publishers, Take-Two Interactive[image: External link] and Sega[image: External link] fell to mid-size and one, Square Enix[image: External link], jumped from mid-size to major. Three mid-size publishers ranked in 2013 were dropped from 2014 chart, namely Xseed Games[image: External link] and Kalypso Media[image: External link]. Note also that iOS[image: External link] games were not included in the figures.



	2014 Position
	Name of Publisher
	2013 Position



	1
	Telltale Games[image: External link]
	N/A



	2
	Paradox Interactive[image: External link]
	4



	3
	Capcom[image: External link]
	2



	4
	Take-Two Interactive[image: External link]
	N/A[note 1]




	5
	Sega[image: External link]
	N/A[note 2]




	6
	Zen Studios[image: External link]
	N/A



	7
	Devolver Digital[image: External link]
	N/A



	8
	Konami[image: External link]
	1



	9
	Slitherine Strategies[image: External link]
	N/A



	10
	NIS America[image: External link]
	9



	11
	Warner Bros. Interactive Entertainment[image: External link]
	3



	12
	Koei Tecmo[image: External link]
	7



	13
	Atlus[image: External link]
	6



	14
	505 Games[image: External link]
	5



	15
	Aksys Games[image: External link]
	N/A



	16
	Deep Silver[image: External link]
	9



	17
	Focus Home Interactive[image: External link]
	10






	
^ Was #1 as a major publisher


	
^ Was #7 as a major publisher







[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 See also





	Console manufacturer[image: External link]

	Independent video game development[image: External link]

	List of video game publishers[image: External link]




[image: TOC] TOC [image: Previous chapter] Previous 
 References






	
^ http://www.joystiq.com/2007/10/09/months-late-spider-man-3-goes-to-psp-with-new-content/?onswipe_redirect=no&oswrr=3&oswrtu=EaWxSr0ebYbcwjlOfV24Ww==[image: External link]


	
^ Matthews, Matt (19 April 2012). "Has video game retail become an entirely 'hits driven' industry?"[image: External link]. Retrieved 12 August 2013.


	
^ "'White space' helps us understand the strategic direction of gaming mergers and acquisitions"[image: External link]. Retrieved 12 August 2013.


	
^ Messina, Judith (31 July 2013). "Color Zen throws spotlight on city's games scene"[image: External link]. Retrieved 12 August 2013.


	
^ "Activision Reduces Prototype Devs To "Support" Role, Significantly Reduces Staff Levels"[image: External link]. TheSixthAxis. 2012-06-28. Retrieved 2012-08-17.


	
^ "Activision cuts staff at 'Prototype' video game studio"[image: External link]. Content.usatoday.com. 2012-06-28. Retrieved 2012-08-17.


	
^ Zee, Mike (25 July 2013). "Are Video Games Getting More Expensive Than They're Worth?"[image: External link]. Yahoo Voices. Retrieved 12 August 2013.


	
^ "Activision exec prices PS3 games"[image: External link] from GameSpot


	
^ http://ru.playstation.com/ps3/[image: External link] PlayStation 3


	
^ http://www.xbox.com/ru-RU/xbox-360/why-xbox-360[image: External link] Xbox 360


	
^ "Electronic Arts Breaks Into Fortune 500"[image: External link], Leigh Alexander, April 26, 2010, gamasutra.com. Fetched from Web on April 26, 2010.


	
^ http://www.statista.com/statistics/273838/revenue-of-the-largest-video-game-publishers-worldwide/#[image: External link]


	
^ "Metacritic's 5th Annual Game Publisher Rankings"[image: External link], metacritic.com, CBS Interactive Inc., January 30, 2014








Categories[image: External link]:

	Video game development[image: External link]

	Video game publishers[image: External link]
















This page was last edited on 2 June 2017, at 23:33.




	This text is based on the Wikipedia article Video game Publisher: https://en.wikipedia.org/wiki/Video_game_publisher [image: External link] which is released under the Creative Commons Attribution-ShareAlike 3.0 Unported License available online at: http://creativecommons.org/licenses/by-sa/3.0/legalcode [image: External link]

List of authors: https://tools.wmflabs.org/xtools/wikihistory/wh.php?page_title=Video_game_publisher [image: External link]












Back to main article 



Contents




	1 Early life

	2 At Blizzard

	3 Gameography

	4 References

	5 External links





Jeffrey Kaplan (game designer)






Jeff Kaplan is a video game developer and currently serves as Vice President of Blizzard Entertainment. He is known for his work in designing elements of World of Warcraft and is the lead designer on Overwatch.
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 Early life




Kaplan had been an avid video game player during his school years, particularly influenced by the various Infocom[image: External link] adventure games; however, lacking programming skills, he never thought he would be able to get a career in the video game industry.[1] He initially pursued a degree in film, but ultimately got a degree in creative writing at the University of South Carolina[image: External link].[2] After working as a writing intern for Universal Pictures[image: External link], he decided to get a graduate degree for creative writing from New York University[image: External link].[1] Following this, he worked for his father's recruiting business while performing creative writing on the side to try to his stories published.[2] He had been unsuccessful of getting any of his creative stories published for several years, with having received over 170 rejection notices in a single year. By 2000, he decided to drop creative writing, and spent his time playing video games, as well as toying around with the level editors[image: External link] from games like Duke Nukem 3D[image: External link] and Half-Life[image: External link].[1][2]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 At Blizzard




Kaplan became involved in the massively multiplayer online game[image: External link] (MMO) Everquest[image: External link]. Under his online handle "Tigole", he joined the "Legacy of Steel" guild[image: External link], as well as became a well-recognized player for his accomplishments and his commentary about the game posted to the guild's website.[1][3] He discussed some of his map making attempts which caught the attention of the guild's leader, Rob Pardo[image: External link], who at the time was the lead designer at Blizzard for Warcraft III[image: External link]; Kaplan was aware that some of his guild members worked at Blizzard, but he had not recognized the importance of the company at that point. Around 2001, Pardo invited Kaplan to come visit Blizzard's offices in Los Angeles, during which he was introduced to several other Blizzard guild members, and they showed him the yet-announced MMO World of Warcraft (WoW) project they had been working on.[1] Several similar meetings happened over the next few months.[2] Later, after World of Warcraft was announced, Pardo suggested that Kaplan apply for a recently-posted job for a WoW quest designer there; Kaplan realized that the job description was tailor-made for his background, and that his previous visit to Blizzard had been an informal job interview.[1] Kaplan applied and was hired into Blizzard by May 2002.

Kaplan's initial work at Blizzard was helping with quality assurance for Warcraft III: Reign of Chaos[image: External link] in the weeks prior to its release.[4] After Warcraft III shipped, he joined with the WoW team as one of the first two quest designers along with Pat Nagle, and worked closely with the game's creative director Chris Metzen.[4] Kaplan's work focused on the player versus environment elements of WoW, including quest[image: External link] design and the overall aestetics for the various dungeons[image: External link] and raids[image: External link]; he described his position as a "medium" between Metzen's creative elements and the programmers and artists of the level design team.[4] Eventually, Kaplan was named as game director for WOW, along with Tom Chilton and J. Allen Brack.[5]

In February 2009, Kaplan announced that he was stepping down as game director for WoW to switch his role at Blizzard to a new, unannounced MMO, which later was revealed as Titan.[5] Kaplan opted to jump on the new project, hoping to create a similar success that WoW had been, as well as having concerns how long WoW's popularity would remain.[2] Titan was considered an ambitious project, designed as a class-based first-person shooter, but had a prolonged and struggling development period along with gameplay that Kaplan called "very cluttered and confused". Titan's cancellation was officially announced in September 2014.[6]

However, prior to Titan's official cancellation, the game's development had been stopped in early 2013 at Blizzard.[7] All but 40 members of the Titan team were reassigned to other projects, with the remaining people, including Kaplan and Metzen, tasked by management to come up with a new intellectual property[image: External link] within a few weeks, or otherwise they would also be reassigned. Kaplan and Metzen led this team to take some of the gameplay and creative elements of Titan and created a team-based shooter, which became Overwatch. With the project approved by Blizzard, Kaplan became the game's lead director with Metzen serving as creative director.[2][8] Overwatch became extremely successful for Blizzard, earning more than $1 billion in revenue within its first year,[9] and having drawn more than 30 million players worldwide.[10] Taking a cue from fellow Blizzard employee and lead director for Hearthstone, Ben Brode, Kaplan has made himself the public face for Blizzard in promoting and interacting with fans of Overwatch; he regularly posts to the Overwatch online forums, and has created several videos giving insight into Overwatch's development and future updates.[11]
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Chris Metzen






Christopher Vincent "Chris" Metzen (born November 22, 1973)[1] is an American game designer[image: External link], artist, voice actor, and author known for his work creating the fictional universes[image: External link] and scripts for Blizzard Entertainment's three major award-winning media franchises: Warcraft, Diablo and StarCraft[image: External link]. On occasion, Metzen has published his art under the alias "Thundergod." Metzen was hired by Blizzard Entertainment as an animator[image: External link] and an artist; his first work for the company was with the video game Justice League Task Force.[2]

Metzen was the Senior Vice President of Story and Franchise Development at Blizzard Entertainment and assisted the company's projects by providing voice talent[image: External link] for a number of characters, as well as contributing to artistic character design[image: External link]. Outside of Blizzard Entertainment, Metzen authored a graphic novel[image: External link] series based on a futuristic second American civil war.[3] Metzen retired in September 2016 to spend more time with his family.

In his most recent work, Metzen co-authored graphic novels, Transformers: Autocracy and Transformers Monstrosity with author Flint Dille[image: External link] and artist Livio Ramondelli.[4]
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 Career




Metzen began his career in design after applying to Blizzard Entertainment, then known as Chaos Studios, on the recommendation of a friend who had seen his work. He was quickly recruited by the company, although Metzen states that at the time he did not really know what Blizzard Entertainment dealt with, assuming it was a graphic design studio[image: External link] rather than a video game developer.[2]

Metzen's first work for the company was with the game Justice League Task Force, in which he provided artwork and character animation.[2] Around the same time, Metzen also contributed to 1994's Warcraft: Orcs and Humans[image: External link] by working on artwork, illustrations and the game's documentation[image: External link].[5] Later video games by Blizzard Entertainment would frequently include Metzen's work in manual design, illustration and concept art[image: External link]. However, Metzen's role in developing later Warcraft games increased significantly with 1995's Warcraft II: Tides of Darkness[image: External link], which gave him the opportunity to work on the game's fantasy-based fictional universe[image: External link] in addition to designing the game's various scenarios and missions[image: External link].[6]

In 1996, Blizzard Entertainment launched its second major franchise with the role-playing game Diablo[image: External link]. Diablo's fictional universe was created by both Metzen and fellow designer Bill Roper[image: External link], and Metzen also provided voice acting[image: External link] for some of the game's characters.[7] On occasion, Metzen would provide voice talent for later video games. In 1998 he took the role of lead designer on the science fiction strategy[image: External link] game StarCraft[image: External link]. Along with James Phinney, Metzen again provided the game's extensive story and script, as well as organizing the voice casting[image: External link] for the game.[8] In 1999, Metzen wrote a short story set in the StarCraft universe with fellow Blizzard Entertainment employee Sam Moore. The story, entitled Revelations, was published in the spring issue of Amazing Stories[image: External link] with cover artwork by Samwise Didier[image: External link].[9] Returning to the Diablo series in 2000 with Diablo II, Metzen worked on the game's story, script and artwork.[10] In 2001, he published a novel set in the Warcraft universe, entitled Of Blood and Honor[image: External link].[11]

With 2002's Warcraft III: Reign of Chaos[image: External link], Metzen was the creative director, a role he would hold in all of Blizzard's later video games, and provided the game's story concept and script.[12] Metzen's work with 2004's massively multiplayer online role-playing game World of Warcraft was not as extensive as his earlier work, but he still contributed with script writing, artwork and voice work.[13]

Metzen announced in early 2005 that he was working on a graphic novel[image: External link] series independent of Blizzard Entertainment. The series, entitled Soldier: 76, is set in a second American civil war in 2010, with increased domestic and global terror threats and the increase in power for the US federal government[image: External link] over that of local state governments serving as a background. Metzen wrote the series' script, while Brazilian[image: External link] artist Max Velati was responsible for the illustration and painting of the book.[14] Soldier: 76 would later appear as a character in Overwatch, Blizzard's online first-person shooter game, released in May 2016.[15][16]

Chris Metzen teamed with author Flint Dille[image: External link] and artist Livio Ramondelli to create the 12-part, bi-weekly digital comic series Transformers: Autocracy. Autocracy, published by IDW Publishing[image: External link] was published in 2012. The series focuses on the days just before the Great War. It is set after Megatron Origin, and presents the Decepticons as an established force, sowing dissent across Cybertron primarily through terrorist actions. The series focuses on Orion Pax, an Autobot commander charged with rooting out these cells. Transformers: Autocracy was released as a collected Trade Paperback in July 2012 with a bonus forward authored by Metzen. The same team is current working on the follow-up series, "Transformers: Monstrosity".[4]

Metzen made a cameo appearance in the 2016 Warcraft[image: External link] film, as a turbaned perfume vendor in Stormwind.[17]

On September 12, 2016, Metzen announced that he was retiring from Blizzard Entertainment after nearly twenty-three years with the company.[18]
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 Personal life




On April 21, 2013, Metzen married his longtime girlfriend Kat Hunter, who was a licensing project manager at Blizzard Entertainment. They have three children.[18]
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 Artistic influences




He first started creating comics at the age of twelve, but that he had held an interest in drawing since at least six.[2] He states that he still retains a habit of spending "an average of thirty-five dollars per week" on comics books.[19] A fan of Dungeons & Dragons[image: External link], Metzen cites the Dragonlance[image: External link] series of novels and Star Wars[image: External link] as the primary inspirations for his fantasy and science fiction creations,[2] and names fantasy and comic book artists such as Walt Simonson[image: External link] and Keith Parkinson[image: External link] as his artistic inspirations.[19]

He defines his artistic style as having been "heavily influenced by Walt Simonson's and Jim Lee[image: External link]'s pencilling styles for form" while preferring the "costuming, themes and general feel of Larry Elmore[image: External link] and Keith Parkinson's fantasy paintings".[19] In addition to art, Metzen's interests include pop[image: External link] and rock music, the nightlife[image: External link], and dirt bikes[image: External link].[20]
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 Video games





	
Diablo[image: External link] – Skeleton King

	
StarCraft[image: External link] – Marine, Battlecruiser, Ghost

	
Warcraft III: Reign of Chaos[image: External link] – Thrall

	
Warcraft III: The Frozen Throne[image: External link] – Thrall, Vol'jin

	
World of Warcraft – Thrall, Vol'jin, Orcs, Nefarian, Ragnaros, Hakkar the Soulflayer

	
World of Warcraft: The Burning Crusade – Thrall, Vol'jin

	
World of Warcraft: Wrath of the Lich King[image: External link] – Thrall, Vol'jin, Varian Wrynn, Deathbringer Saurfang/Dranosh Saurfang, Bronjahm

	
StarCraft II: Wings of Liberty – Marine, Battlecruiser

	
World of Warcraft: Cataclysm[image: External link] – Thrall, Vol'jin, Varian Wrynn, Nefarian, Ragnaros, Hakkar the Soulflayer

	
World of Warcraft: Mists of Pandaria[image: External link] – Thrall, Arcanital Mara'kah, Captain Halu'kal, Nalak the Storm Lord, War-God Jalak

	
Starcraft II: Heart of the Swarm[image: External link] - Marine, Battlecruiser

	
Hearthstone: Heroes of Warcraft - Thrall, Various minions

	
World of Warcraft: Warlords of Draenor[image: External link] - Thrall

	
Heroes of the Storm - Thrall, Varian Wrynn

	
StarCraft II: Legacy of the Void[image: External link] – Marine, Battlecruiser

	
World of Warcraft: Legion[image: External link] - Thrall, Varian Wrynn

	
Overwatch - Bastion
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Video game Programmer






A game programmer is a software engineer[image: External link], programmer[image: External link], or computer scientist[image: External link] who primarily develops codebases[image: External link] for video games or related software[image: External link], such as game development tools[image: External link]. Game programming[image: External link] has many specialized disciplines, all of which fall under the umbrella term of "game programmer".[1][2] A game programmer should not be confused with a game designer[image: External link], who works on game design[image: External link].[3]



TOP
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 History




In the early days of video games (from the early 1970s to mid-1980s), a game programmer also took on the job of a designer and artist. This was generally because the abilities of early computers[image: External link] were so limited that having specialized personnel for each function was unnecessary. Game concepts were generally light and games were only meant to be played for a few minutes at a time, but more importantly, art content and variations in gameplay were constrained by computers' limited power.

Later, as specialized arcade[image: External link] hardware and home systems[image: External link] became more powerful, game developers could develop deeper storylines and could include such features as high-resolution and full color graphics, physics[image: External link], advanced artificial intelligence and digital sound[image: External link]. Technology has advanced to such a great degree that contemporary games usually boast 3D graphics[image: External link] and full motion video[image: External link] using assets developed by professional graphic artists[image: External link]. Nowadays, the derogatory term "programmer art[image: External link]" has come to imply the kind of bright colors and blocky design that were typical of early video games.

The desire for adding more depth and assets to games necessitated a division of labor[image: External link]. Initially, art production was relegated to full-time artists[image: External link]. Next game programming[image: External link] became a separate discipline from game design[image: External link]. Now, only some games, such as the puzzle game[image: External link] Bejeweled[image: External link], are simple enough to require just one full-time programmer. Despite this division, however, most game developers (artists, programmers and even producers[image: External link]) have some say in the final design of contemporary games.
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 Disciplines




A contemporary video game may include advanced physics, artificial intelligence, 3D graphics, digitised sound, an original musical score, complex strategy and may use several input devices (such as mice[image: External link], keyboards[image: External link], gamepads[image: External link] and joysticks[image: External link]) and may be playable against other people via the Internet[image: External link] or over a LAN[image: External link]. Each aspect of the game can consume all of one programmer's time and, in many cases, several programmers. Some programmers may specialize in one area of game programming[image: External link], but many are familiar with several aspects. The number of programmers needed for each feature depends somewhat on programmers' skills, but mostly are dictated by the type of game being developed.
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 Game engine programmer




Game engine programmers create the base engine of the game, including the simulated physics and graphics disciplines.[4] Increasingly, video games use existing game engines[image: External link], either commercial, open source or free[image: External link]. They are often customized for a particular game, and these programmers handle these modifications.
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 Physics engine programmer




A game's physics programmer is dedicated to developing the physics[image: External link] a game will employ.[5] Typically, a game will only simulate a few aspects of real-world physics. For example, a space game may need simulated gravity[image: External link], but would not have any need for simulating water viscosity[image: External link].

Since processing cycles are always at a premium, physics programmers may employ "shortcuts" that are computationally inexpensive, but look and act "good enough" for the game in question. In other cases, unrealistic physics are employed to allow easier gameplay or for dramatic effect. Sometimes, a specific subset of situations is specified and the physical outcome of such situations are stored in a record of some sort and are never computed at runtime at all.

Some physics programmers may even delve into the difficult tasks of inverse kinematics[image: External link] and other motions attributed to game characters, but increasingly these motions are assigned via motion capture[image: External link] libraries so as not to overload the CPU[image: External link] with complex calculations.

For a role-playing game[image: External link] such as World of Warcraft, only one physics programmer may be needed. For a complex combat game such as Battlefield 1942, teams of several physics programmers may be required.[citation needed[image: External link]]
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 Graphics engine programmer




Historically, this title usually belonged to a programmer who developed specialized blitter algorithms[image: External link] and clever optimizations for 2D graphics[image: External link]. Today, however, it is almost exclusively applied to programmers who specialize in developing and modifying complex 3D graphic[image: External link] renderers. Some 2D graphics skills have just recently become useful again, though, for developing games for the new generation of cell phones[image: External link] and handheld game consoles[image: External link].

A 3D graphics programmer must have a firm grasp of advanced mathematical concepts such as vector[image: External link] and matrix[image: External link] math, quaternions[image: External link] and linear algebra[image: External link].

Skilled programmers specializing in this area of game development[image: External link] can demand high wages and are usually a scarce commodity.[citation needed[image: External link]] Their skills can be used for video games on any platform.
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 Artificial intelligence programmer




An AI programmer develops the logic of time to simulate intelligence in enemies and opponents.[6] It has recently evolved into a specialized discipline, as these tasks used to be implemented by programmers who specialized in other areas. An AI programmer may program pathfinding[image: External link], strategy and enemy tactic systems. This is one of the most challenging aspects of game programming and its sophistication is developing rapidly. Contemporary games dedicate approximately 10 to 20 percent of their programming staff to AI.[7]

Some games, such as strategy games[image: External link] like Civilization III[image: External link] or role-playing video games[image: External link] such as The Elder Scrolls IV: Oblivion[image: External link], use AI heavily, while others, such as puzzle games[image: External link], use it sparingly or not at all. Many game developers have created entire languages[image: External link] that can be used to program their own AI for games via scripts[image: External link]. These languages are typically less technical than the language used to implement the game, and will often be used by the game or level designers to implement the world of the game. Many studios also make their games' scripting available to players, and it is often used extensively by third party mod developers[image: External link].

The AI technology used in games programming[image: External link] should not be confused with academic AI programming and research. Although both areas do borrow from each other, they are usually considered distinct disciplines, though there are exceptions. For example, the 2001 game by Lionhead Studios[image: External link] Black & White[image: External link] features a unique AI approach to a user controlled creature[image: External link] who uses learning to model behaviors during game-play.[8] In recent years, more effort has been directed towards intervening promising fields of AI research and game AI programming.[9][10][11][12]
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 Sound programmer




Not always a separate discipline, sound programming has been a mainstay of game programming since the days of Pong[image: External link]. Most games make use of audio, and many have a full musical score. Computer audio games[image: External link] eschew graphics altogether and use sound as their primary feedback mechanism.[13]

Many games use advanced techniques such as 3D positional sound[image: External link], making audio programming a non-trivial matter. With these games, one or two programmers may dedicate all their time to building and refining the game's sound engine, and sound programmers may be trained or have a formal background in digital signal processing[image: External link].

Scripting tools are often created or maintained by sound programmers for use by sound designers[image: External link]. These tools allow designers to associate sounds with characters, actions, objects and events while also assigning music or atmospheric sounds for game environments (levels or areas) and setting environmental variables such as reverberation.
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 Gameplay programmer




Though all programmers add to the content and experience that a game provides, a gameplay programmer focuses more on a game's strategy, implementation of the game's mechanics and logic, and the "feel" of a game. This is usually not a separate discipline, as what this programmer does usually differs from game to game, and they will inevitably be involved with more specialized areas of the game's development such as graphics or sound.

This programmer may implement strategy tables, tweak input code, or adjust other factors that alter the game. Many of these aspects may be altered by programmers who specialize in these areas, however (for example, strategy tables may be implemented by AI programmers).
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 Scripter




In early video games, gameplay programmers would write code to create all the content in the game—if the player was supposed to shoot a particular enemy, and a red key was supposed to appear along with some text on the screen, then this functionality was all written as part of the core program in C[image: External link] or assembly language[image: External link] by a gameplay programmer.

More often today the core game engine[image: External link] is usually separated from gameplay programming. This has several development advantages. The game engine deals with graphics rendering, sound, physics and so on while a scripting language[image: External link] deals with things like cinematic events, enemy behavior and game objectives. Large game projects can have a team of scripters to implement these sorts of game content.

Scripters usually are also game designers. It is often easier to find a qualified game designer who can be taught a script language[image: External link] as opposed to finding a qualified game designer who has mastered C++[image: External link].
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 UI programmer




This programmer specializes in programming user interfaces[image: External link] (UIs) for games.[14] Though some games have custom user interfaces, this programmer is more likely to develop a library[image: External link] that can be used across multiple projects. Most UIs look 2D, though contemporary UIs usually use the same 3D technology as the rest of the game so some knowledge of 3D math and systems is helpful for this role. Advanced UI systems may allow scripting and special effects, such as transparency, animation or particle effects for the controls.
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 Input programmer




Input programming, while usually not a job title, or even a full-time position on a particular game project, is still an important task. This programmer writes the code specifying how input devices such as a keyboard[image: External link], mouse or joystick affect the game. These routines are typically developed early in production and are continually tweaked during development. Normally, one programmer does not need to dedicate his entire time to developing these systems. A real-time motion-controlled game utilizing devices such as the Wii Remote[image: External link] or Kinect[image: External link] may need a very complex and low latency input system, while the HID[image: External link] requirements of a mouse-driven turn-based strategy game such as Heroes of Might and Magic[image: External link] are significantly simpler to implement.
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 Network programmer




This programmer writes code that allows players to compete or cooperate, connected via a LAN[image: External link] or the Internet[image: External link] (or in rarer cases, directly connected via modem[image: External link]).[15] Programmers implementing these game features can spend all their time in this one role, which is often considered one of the most technically challenging. Network latency[image: External link], packet compression, and dropped or interrupted connections are just a few of the concerns one must consider. Although multi-player features can consume the entire production timeline and require the other engine systems to be designed with networking in mind, network systems are often put off until the last few months of development, adding additional difficulties to this role. Some titles have had their online features (often considered lower priority than the core gameplay) cut months away from release due to concerns such as lack of management, design forethought, or scalability. Virtua Fighter 5[image: External link] for the PS3[image: External link] is a notable example of this trend.[16]
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 Game tools programmer




The tools programmer[17] can assist the development of a game by writing custom tools for it. Game development Tools[image: External link] are often contain features such as script compilation, importing or converting art assets, and level editing. While some tools used may be COTS[image: External link] products such as an IDE[image: External link] or a graphics editor, tools programmers create tools with specific functions tailored to a specific game which are not available in commercial products. For example an adventure game developer might need an editor for branching story dialogs[image: External link], and a sport game developer could use a proprietary editor to manage players and team stats. These tools are usually not available to the consumers who buy the game.
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 Porting programmer




Porting[image: External link] a game from one platform[image: External link] to another has always been an important activity for game developers. Some programmers specialize in this activity, converting code[image: External link] from one operating system to work on another. Sometimes, the programmer is responsible for making the application work not for just one operating system, but on a variety of devices, such as mobile phones[image: External link]. Often, however, "porting" can involve re-writing the entire game from scratch as proprietary languages[image: External link], tools or hardware make converting source code a fruitless endeavour.

This programmer must be familiar with both the original and target operating systems and languages (for example, converting a game originally written in C++[image: External link] to Java[image: External link]), convert assets, such as artwork and sounds or rewrite code for low memory phones. This programmer may also have to side-step buggy language implementations, some with little documentation, refactor code[image: External link], oversee multiple branches of code, rewrite code to scale for wide variety of screen sizes and implement special operator guidelines. They may also have to fix bugs that were not discovered in the original release of a game.
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 Technology programmer




The technology programmer is more likely to be found in larger development studios with specific departments dedicated solely to R&D[image: External link]. Unlike other members of the programming team, the technology programmer usually isn't tied to a specific project or type of development for an extended length of time, and they will typically report directly to a CTO or department head rather than a game producer. As the job title implies, this position is extremely demanding from a technical perspective and requires intimate knowledge of the target platform hardware. Tasks cover a broad range of subjects including the practical implementation of algorithms described in research papers, very low-level assembly optimization and the ability to solve challenging issues pertaining to memory requirements and caching issues during the latter stages of a project. There is considerable amount of cross-over between this position and some of the others, particularly the graphics programmer.
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 Generalist




In smaller teams, one or more programmers will often be described as 'Generalists' who will take on the various other roles as needed. Generalists are often engaged in the task of tracking down bugs and determining which subsystem expertise is required to fix them.
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 Lead game programmer




The lead programmer is ultimately in charge of all programming for the game. It is their job to make sure the various submodules of the game are being implemented properly and to keep track of development from a programming standpoint. A person in this role usually transitions from other aspects of game programming to this role after several years of experience. Despite the title, this person usually has less time for writing code than other programmers on the project as they are required to attend meetings and interface with the client or other leads on the game. However, the lead programmer is still expected to program at least some of the time and is also expected to be knowledgeable in most technical areas of the game. There is often considerable common ground in the role of technical director and lead programmer, such that the jobs are often covered by one person.
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 Platforms




Game programmers can specialize on one platform or another, such as the Wii U[image: External link] or Windows. So, in addition to specializing in one game programming discipline, a programmer may also specialize in development on a certain platform. Therefore, one game programmer's title might be "PlayStation 3 3D Graphics Programmer." Some disciplines, such as AI, are transferable to various platforms and needn't be tailored to one system or another. Also, general game development principles such as 3D graphics programming concepts, sound engineering and user interface design are naturally transferable between platforms.
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 Education




Notably, there are many game programmers with no formal education in the subject, having started out as hobbyists and doing a great deal of programming on their own, for fun, and eventually succeeding because of their aptitude and homegrown experience. However, most job solicitations for game programmers specify a bachelor's degree (in mathematics, physics, computer science, "or equivalent experience").

Increasingly, universities[image: External link] are starting to offer courses and degrees in game programming. Any such degrees have considerable overlap with computer science[image: External link] and software engineering[image: External link] degrees.[citation needed[image: External link]]
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 Salary




Salaries for game programmers vary from company to company and country to country. In general, however, pay for game programming is generally about the same for comparable jobs in the business sector. This is despite the fact that game programming is some of the most difficult of any type and usually requires longer hours than mainstream programming.

Results of a 2010 survey in the United States indicate that the average salary for a game programmer is USD[image: External link]$95,300 annually. The least experienced programmers, with less than 3 years of experience, make an average annual salary of over $72,000. The most experienced programmers, with more than 6 years of experience, make an average annual salary of over $124,000.[18]

Generally, lead programmers are the most well compensated, though some 3D graphics programmers may challenge or surpass their salaries. According to the same survey above, lead programmers on average earn $127,900 annually.[19]
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 Job security




Though sales of video games rival other forms of entertainment such as movies[image: External link], the video game industry[image: External link] is extremely volatile. Game programmers are not insulated from this instability as their employers experience financial difficulty.

Third-party developers, the most common type of video game developers, depend upon a steady influx of funds from the video game publisher. If a milestone or deadline is not met (or for a host of other reasons, like the game is cancelled), funds may become short and the developer may be forced to retrench employees or declare bankruptcy[image: External link] and go out of business. Game programmers who work for large publishers are somewhat insulated from these circumstances, but even the large game publishers can go out of business (as when Hasbro Interactive[image: External link] was sold to Infogrames[image: External link] and several projects were cancelled; or when The 3DO Company[image: External link] went bankrupt in 2003 and ceased all operations). Some game programmers' resumes consist of short stints lasting no more than a year as they are forced to leap from one doomed studio to another. This is why some prefer to consult and are therefore somewhat shielded from the effects of the fates of individual studios.
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 Languages and tools






Most commercial computer and video games are written primarily in C++[image: External link], C[image: External link], and some assembly language[image: External link]. Many games, especially those with complex interactive gameplay mechanics, tax hardware to its limit. As such, highly optimized code is required for these games to run at an acceptable frame rate. Because of this, compiled code[image: External link] is typically used for performance-critical components, such as visual rendering and physics calculations. Almost all PC[image: External link] games also use either the DirectX[image: External link], OpenGL[image: External link] APIs[image: External link] or some wrapper library to interface with hardware devices.

Various script languages[image: External link], like Ruby[image: External link], Lua[image: External link] and Python[image: External link], are also used for the generation of content such as gameplay and especially AI. Scripts are generally parsed[image: External link] at load time (when the game or level is loaded into main memory) and then executed at runtime (via logic branches or other such mechanisms). They are generally not executed by an interpreter[image: External link], which would result in much slower execution. Scripts tend to be used selectively, often for AI and high-level game logic. Some games are designed with high dependency on scripts and some scripts are compiled to binary format before game execution. In the optimization phase of development, some script functions will often be rewritten in a compiled language.

Java[image: External link] is used for many web browser[image: External link] based games because it is cross-platform[image: External link], does not usually require installation by the user, and poses fewer security[image: External link] risks, compared to a downloaded executable program. Java is also a popular language for mobile phone[image: External link] based games. Adobe Flash[image: External link], which uses the ActionScript[image: External link] language, and JavaScript[image: External link] are popular development tools for browser-based games.

As games have grown in size and complexity, middleware[image: External link] is becoming increasingly popular within the industry. Middleware provides greater and higher level functionality and larger feature sets than the standard lower level APIs[image: External link] such as DirectX[image: External link] and OpenGL[image: External link], such as skeletal animation[image: External link]. In addition to providing more complex technologies, some middleware also makes reasonable attempts to be platform independent[image: External link], making common conversions from, for example, Microsoft Windows to PS4 much easier. Essentially, middleware is aimed at cutting out as much of the redundancy in the development cycle as possible (for example, writing new animation systems for each game a studio produces), allowing programmers to focus on new content.

Other tools are also essential to game developers: 2D and 3D packages (for example Blender[image: External link], GIMP[image: External link], Photoshop[image: External link], Maya[image: External link] or 3D Studio Max[image: External link]) enable programmers to view and modify assets generated by artists or other production personnel. Source control[image: External link] systems keep source code[image: External link] safe, secure and optimize merging. IDEs[image: External link] with debuggers[image: External link] (such as Visual Studio[image: External link]) make writing code and tracking down bugs a less painful experience.

See also: Game development tool[image: External link] and Tools[image: External link] from game programming[image: External link]
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	List of notable game programmers[image: External link]

	Programmer Game School[image: External link]

	
Code Monkeys[image: External link], an animated show about game programmers

	Programmer[image: External link]

	Game Design[image: External link]
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Video game Artist






A game artist is an artist[image: External link] who creates art for one or more types of games[image: External link]. In video games, game artists are responsible for all of the aspects of game development[image: External link] that call for visual art[image: External link].[1] Game artists play a vital role and are often credited in role-playing games[image: External link], collectible card games[image: External link] and video games.[2]

Role-playing games

Many game artists are called upon to develop graphical treatments for the environments and elements in which role-playing games take place. For example, in the Monster Manual[image: External link] early Dungeons & Dragons[image: External link] artists created visual representations of monsters[image: External link] players might encounter while adventuring.[3] Many such depictions may influence subsequent art and the type of campaigns or adventures that developers and players create.

Art for role-playing games can be expressed in a variety of media, from pencil[image: External link] drawings, to pen and ink[image: External link] illustrations, to oil paintings[image: External link] or even 3D models[image: External link] created with a computer. Therefore, no one skill set can be pinpointed as necessary for a role-playing game artist, beyond that of some artistic ability. Necessary skills will vary from game to game and developer to developer.[citation needed[image: External link]]

Video games

Main article: Game art design[image: External link]


In modern video games, game artists create 2D[image: External link] art, such as, concept art[image: External link], sprites[image: External link], textures and environment backdrops; and 3D[image: External link] art, such as, models[image: External link], animations[image: External link] and level layout. Video game artists can earn an annual salary anywhere from $50,000 to $100,000 depending on experience and region.[4]
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This article is about a general overview of video game music. For the style of electronic music associated with older video games, see Chiptune[image: External link].
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Video game music is the soundtrack[image: External link] that accompanies video games. Early video game music was once limited to simple melodies of early sound synthesizer[image: External link] technology.[1] These limitations inspired the style of music known as chiptunes[image: External link], which combines simple melodic styles with more complex patterns or traditional music styles, and became the most popular sound of the first video games.

With advances in technology, video game music has now grown to include the same breadth and complexity associated with television and film scores[image: External link], allowing for much more creative freedom.[1] While simple synthesizer pieces are still common, game music now includes full orchestral pieces and popular music[image: External link]. Music in video games can be heard over a game’s title screen, options menu, and bonus content, as well as during the entire gameplay.[1] Today’s soundtracks can also change depending on a player’s actions or situation, such as indicating missed actions in rhythm games[image: External link].

Video game music can be one of two options: original or licensed[image: External link].[1] In order to create or collect this music, teams of composers, music directors, and music supervisors must work with the game developers and game publishers.[1] Today, original composition has included the work of film composers Harry Gregson-Williams[image: External link], Trent Reznor[image: External link], Hans Zimmer[image: External link], Josh Mancell[image: External link], Steve Jablonsky[image: External link], and Michael Giacchino[image: External link].[2][3][4]

Some notable games composers working today are Jesper Kyd[image: External link], Jason Graves[image: External link], Austin Wintory[image: External link], James Hannigan[image: External link], Garry Schyman[image: External link] and Peter McConnell[image: External link], some of whom work in film and television alongside video games.[5]

The popularity of video game music has expanded education and job opportunities, generated awards, and allowed video game soundtracks to be commercially sold and performed in concert.[6]
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 Early video game technology and computer chip music




See also: Chiptune[image: External link] and Music Macro Language[image: External link]


At the time video games had emerged as a popular form of entertainment in the late 1970s (the golden age of arcade video games[image: External link] and second-generation consoles), music[image: External link] was stored on physical medium in analog waveforms such as compact cassettes[image: External link] and phonograph records[image: External link]. Such components were expensive and prone to breakage under heavy use making them less than ideal for use in an arcade cabinet[image: External link], though in rare cases, they were used ( Journey[image: External link]). A more affordable method of having music in a video game was to use digital means, where a specific computer chip would change electrical impulses from computer code into analog sound waves on the fly for output on a speaker. Sound effects for the games were also generated in this fashion. An early example of such an approach to video game music was the opening chiptune[image: External link] in Tomohiro Nishikado[image: External link]'s Gun Fight[image: External link] (1975).[7]

While this allowed for inclusion of music in early arcade video games[image: External link], it was usually monophonic, looped[image: External link] or used sparingly between stages or at the start of a new game, such as the Namco[image: External link] titles Pac-Man[image: External link] (1980) composed by Toshio Kai or Pole Position[image: External link] (1982) composed by Nobuyuki Ohnogi.[8] The first game to use a continuous background soundtrack[image: External link] was Tomohiro Nishikado[image: External link]'s Space Invaders[image: External link], released by Taito[image: External link] in 1978.[9] It had four descending chromatic[image: External link] bass notes[image: External link] repeating in a loop, though it was dynamic and interacted with the player, increasing pace as the enemies descended on the player.[10] The first video game to feature continuous, melodic background music[image: External link] was Rally-X[image: External link], released by Namco[image: External link] in 1980, featuring a simple tune that repeats continuously during gameplay[image: External link].[11] The decision to include any music into a video game meant that at some point it would have to be transcribed into computer code by a programmer, whether or not the programmer had musical experience. Some music was original, some was public domain music[image: External link] such as folk songs. Sound capabilities were limited; the popular Atari 2600[image: External link] home system, for example, was capable of generating only two tones, or "notes", at a time.

As advances were made in silicon technology and costs fell, a definitively new generation of arcade machines and home consoles[image: External link] allowed for great changes in accompanying music. In arcades, machines based on the Motorola 68000[image: External link] CPU and accompanying various Yamaha[image: External link] YM programmable sound generator[image: External link] sound chips[image: External link] allowed for several more tones or "channels" of sound, sometimes eight or more. The earliest known example of this was Sega[image: External link]'s 1980 arcade game Carnival[image: External link], which used an AY-3-8910[image: External link] chip to create an electronic rendition of the classical[image: External link] 1889 composition "Over The Waves[image: External link]" by Juventino Rosas[image: External link].[9]

Konami[image: External link]'s 1981 arcade game Frogger[image: External link] introduced a dynamic approach to video game music, using at least eleven different gameplay tracks, in addition to level-starting and game over[image: External link] themes, which change according to the player's actions. This was further improved upon by Namco[image: External link]'s 1982 arcade game Dig Dug[image: External link], where the music stopped when the player stopped moving.[12] Dig Dug was composed by Yuriko Keino, who also composed the music for other Namco games such as Xevious[image: External link] (1982) and Phozon[image: External link] (1983).[8] Sega[image: External link]'s 1982 arcade game Super Locomotive[image: External link] featured a chiptune[image: External link] rendition of Yellow Magic Orchestra[image: External link]'s " Rydeen[image: External link]" (1979);[13] several later computer games[image: External link] also covered[image: External link] the song, such as Trooper Truck (1983) by Rabbit Software[image: External link] as well as Daley Thompson's Decathlon[image: External link] (1984) and Stryker's Run[image: External link] (1986) composed by Martin Galway[image: External link].[14]

Home console systems also had a comparable upgrade in sound ability beginning with the ColecoVision[image: External link] in 1982 capable of four channels. However, more notable was the Japanese release of the Famicom in 1983 which was later released in the US as the Nintendo Entertainment System[image: External link] in 1985. It was capable of five channels, one being capable of simple PCM[image: External link] sampled sound. The home computer Commodore 64[image: External link] released in 1982 was capable of early forms of filtering effects, different types of waveforms[image: External link] and eventually the undocumented ability to play 4-bit samples on a pseudo fourth sound channel. Its comparatively low cost made it a popular alternative to other home computers, as well as its ability to use a TV for an affordable display monitor.

Approach to game music development in this time period usually involved using simple tone generation and/or frequency modulation synthesis[image: External link] to simulate instruments for melodies, and use of a "noise channel" for simulating percussive noises. Early use of PCM samples in this era was limited to short sound bites(Monopoly), or as an alternate for percussion sounds (Super Mario Bros. 3[image: External link]). The music on home consoles often had to share the available channels with other sound effects. For example, if a laser beam was fired by a spaceship, and the laser used a 1400 Hz tone, then whichever channel was in use by music would stop playing music and start playing the sound effect.

The mid-to-late 1980s software releases for these platforms had music developed by more people with greater musical experience than before. Quality of composition improved noticeably, and evidence of the popularity of music of this time period remains even today. Composers who made a name for themselves with their software include Koichi Sugiyama[image: External link] (Dragon Quest[image: External link]),[15] Nobuo Uematsu[image: External link] (Final Fantasy[image: External link]), Rob Hubbard[image: External link] (Monty On the Run[image: External link], International Karate[image: External link]), Koji Kondo[image: External link] (Super Mario Bros.[image: External link], The Legend of Zelda[image: External link]), Miki Higashino[image: External link] ( Gradius[image: External link], Yie-Ar Kung Fu[image: External link], Teenage Mutant Ninja Turtles[image: External link]), Hiroshi Kawaguchi (Space Harrier[image: External link], Hang-On[image: External link], Out Run[image: External link]), Hirokazu Tanaka[image: External link] ( Metroid[image: External link], Kid Icarus[image: External link], EarthBound[image: External link]), Martin Galway[image: External link] (Daley Thompson's Decathlon[image: External link], Stryker's Run[image: External link], Times of Lore[image: External link]), Yuzo Koshiro[image: External link] (Dragon Slayer[image: External link], Ys[image: External link], Shinobi[image: External link], ActRaiser[image: External link], Streets of Rage[image: External link]), Mieko Ishikawa (Dragon Slayer, Ys), and Ryu Umemoto[image: External link] (visual novels[image: External link], shoot 'em ups[image: External link]). By the late 1980s, video game music was being sold as cassette tape soundtracks in Japan, inspiring American companies such as Sierra[image: External link], Cinemaware[image: External link] and Interplay[image: External link] to give more serious attention to video game music by 1988.[16] The Golden Joystick Awards introduced a category for Best Soundtrack of the Year in 1986, won by Sanxion[image: External link].

Some games for cartridge systems have been sold with extra audio hardware on board, including Pitfall II[image: External link] for the Atari 2600 and several late Famicom titles. These chips add to the existing sound capabilities.
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 Early digital synthesis and sampling




See also: Chiptune[image: External link]


From around 1980, some arcade games began taking steps toward digitized, or sampled[image: External link], sounds. Namco[image: External link]'s 1980 arcade game Rally-X[image: External link] was the first known game to use a digital-to-analog converter[image: External link] (DAC) to produce sampled tones instead of a tone generator.[9] That same year, the first known video game to feature speech synthesis[image: External link] was also released: Sunsoft's shoot 'em up[image: External link] game Stratovox[image: External link].[11] Around the same time,[17] the introduction of frequency modulation synthesis[image: External link] (FM synthesis), first commercially released by Yamaha[image: External link] for their digital synthesizers[image: External link] and FM sound chips[image: External link], allowed the tones to be manipulated to have different sound characteristics, where before the tone generated by the chip was limited to the design of the chip itself. Konami[image: External link]'s 1983 arcade game Gyruss[image: External link] used five synthesis sound chips along with a DAC, which were somewhat used to create an electronic version of J. S. Bach[image: External link]'s Toccata and Fugue in D minor[image: External link].[18]

Beyond arcade games, significant improvements to personal computer game[image: External link] music were made possible with the introduction of digital[image: External link] FM synth boards[image: External link], which Yamaha[image: External link] released for Japanese computers such as the NEC PC-8801[image: External link] and PC-9801[image: External link] in the early 1980s, and by the mid-1980s, the PC-8801 and FM-7[image: External link] had built-in FM sound. This allowed computer game music to have greater complexity than the simplistic beeps[image: External link] from internal speakers. These FM synth boards produced a "warm and pleasant sound" that musicians such as Yuzo Koshiro[image: External link] and Takeshi Abo[image: External link] utilized to produce music that is still highly regarded within the chiptune[image: External link] community.[19] The widespread adoption of FM synthesis by consoles would later be one of the major advances of the 16-bit era[image: External link], by which time 16-bit arcade machines were using multiple FM synthesis chips.[17]

One of the earliest home computers[image: External link] to make use of digital signal processing in the form of sampling was the Commodore Amiga[image: External link] in 1985. The computer's sound chip featured four independent 8-bit digital-to-analog converters[image: External link]. Developers could use this platform to take samples[image: External link] of a music performance, sometimes just a single note long, and play it back through the computer's sound chip[image: External link] from memory. This differed from Rally-X in that its hardware DAC was used to play back simple waveform[image: External link] samples, and a sampled sound allowed for a complexity and authenticity of a real instrument that an FM simulation could not offer. For its role in being one of the first and affordable, the Amiga would remain a staple tool of early sequenced[image: External link] music composing, especially in Europe[image: External link].

The Amiga offered these features before other competing home computer platforms. The Amiga's main rival, the Atari ST[image: External link], sourced the Yamaha YM2149[image: External link] Programmable Sound Generator[image: External link] (PSG). Compared to the in-house designed Amiga sound engine, the PSG could only handle 1 channel of sampled sound, and needed the computer's CPU to process the data for it. This made it impractical for game development use until 1989 with the release of the Atari STE[image: External link] which used DMA techniques to play back PCM samples at up to 50 kHz. The ST however remained relevant as it was equipped with a MIDI[image: External link] controller and external ports. It became the choice of by many professional musicians as a MIDI programming device.

IBM PC clones[image: External link] in 1985 would not see any significant development in multimedia abilities for a few more years, and sampling would not become popular in other video game systems for several years. Though sampling had the potential to produce much more realistic sounds, each sample required much more data in memory[image: External link]. This was at a time when all memory, solid state (ROM cartridge[image: External link]), magnetic (floppy disk[image: External link]) or otherwise was still very costly per kilobyte[image: External link]. Sequenced soundchip generated music on the other hand was generated with a few lines of comparatively simple code and took up far less precious memory.

Arcade systems pushed game music forward in 1984 with the introduction of FM (Frequency Modulation) synthesis, providing more realistic sounds than previous PSGs. The first such game, Marble Madness[image: External link] used the Yamaha YM2151 FM synthesis chip.[20]

As home consoles moved into the fourth generation[image: External link], or 16-bit era, the hybrid approach (sampled and tone) to music composing continued to be used. The Sega Genesis[image: External link] offered advanced graphics over the NES[image: External link] and improved sound synthesis features (also using a Yamaha chip, the YM2612[image: External link]),[21] but largely held the same approach to sound design. Ten channels in total for tone generation with one for PCM samples were available in stereo[image: External link] instead of the NES's five channels in mono, one for PCM. As before, it was often used for percussion samples. The Genesis did not support 16-bit sampled sounds. Despite the additional tone channels, writing music still posed a challenge to traditional composers and it forced much more imaginative use of the FM synthesizer[image: External link] to create an enjoyable listening experience. The composer Yuzo Koshiro[image: External link] utilized the Genesis hardware effectively to produce " progressive[image: External link], catchy, techno[image: External link]-style compositions far more advanced than what players were used to" for games such as The Revenge of Shinobi[image: External link] (1989) and the Streets of Rage[image: External link] series, setting a "new high watermark for what music in games could sound like."[22] The soundtrack for Streets of Rage 2[image: External link] (1992) in particular is considered "revolutionary" and "ahead of its time" for its blend[image: External link] of house music[image: External link] with " dirty[image: External link]" electro[image: External link] basslines and " trancey[image: External link] electronic textures" that "would feel as comfortable in a nightclub[image: External link] as a video game."[23] Another important FM synth composer was the late Ryu Umemoto[image: External link], who composed music for many visual novels[image: External link] and shoot 'em ups[image: External link] during the 1990s.[24]

As cost of magnetic memory declined in the form of diskettes, the evolution of video game music on the Amiga, and some years later game music development in general, shifted to sampling in some form. It took some years before Amiga game designers learned to wholly use digitized sound effects in music (an early exception case was the title music of text adventure[image: External link] game The Pawn[image: External link], 1986). By this time, computer and game music had already begun to form its own identity, and thus many music makers intentionally tried to produce music that sounded like that heard on the Commodore 64[image: External link] and NES, which resulted in the chiptune[image: External link] genre.

The release of a freely-distributed Amiga program named Soundtracker[image: External link] by Karsten Obarski in 1987 started the era of MOD[image: External link]-format which made it easy for anyone to produce music based on digitized samples. Module files[image: External link] were made with programs called " trackers[image: External link]" after Obarski's Soundtracker. This MOD/tracker tradition continued with PC computers in the 1990s. Examples of Amiga games[image: External link] using digitized instrument samples include David Whittaker[image: External link]'s soundtrack for Shadow of the Beast[image: External link], Chris Hülsbeck[image: External link]'s soundtrack for Turrican 2[image: External link] and Matt Furniss's tunes for Laser Squad[image: External link]. Richard Joseph[image: External link] also composed some theme songs featuring vocals and lyrics for games by Sensible Software[image: External link] most famous being Cannon Fodder[image: External link] (1993) with a song "War Has Never Been So Much Fun" and Sensible World of Soccer[image: External link] (1994) with a song "Goal Scoring Superstar Hero". These songs used long vocal samples.

A similar approach to sound and music developments had become common in the arcades by this time and had been used in many arcade system boards[image: External link] since the mid-1980s.[25] This was further popularized in the early 1990s by games like Street Fighter II[image: External link] (1991) on the CPS-1[image: External link], which used voice samples extensively along with sampled sound effects and percussion. Neo Geo[image: External link]'s MVS system also carried powerful sound development which often included surround sound[image: External link].

The evolution also carried into home console video games, such as the release of the Super Famicom[image: External link] in 1990, and its US/EU version Super NES in 1991. It sported a specialized custom Sony[image: External link] chip for both the sound generation and for special hardware DSP. It was capable of eight channels of sampled sounds at up to 16-bit resolution, had a wide selection of DSP effects, including a type of ADSR[image: External link] usually seen in high end synthesizers of the time, and full stereo sound. This allowed experimentation with applied acoustics in video games, such as musical acoustics (early games like Super Castlevania IV[image: External link], F-Zero[image: External link], Final Fantasy IV[image: External link], Gradius III[image: External link], and later games like Chrono Trigger[image: External link]), directional (Star Fox[image: External link]) and spatial acoustics (Dolby Pro-Logic[image: External link] was used in some games, like King Arthur's World and Jurassic Park), as well as environmental and architectural acoustics[image: External link] (Zelda III[image: External link], Secret of Evermore[image: External link]). Many games also made heavy use of the high quality sample playback capabilities (Super Star Wars[image: External link], Tales of Phantasia[image: External link]). The only real limitation to this powerful setup was the still-costly solid state memory[image: External link]. Other consoles of the generation could boast similar abilities yet did not have the same circulation levels as the Super NES. The Neo-Geo[image: External link] home system was capable of the same powerful sample processing as its arcade counterpart, but was several times the cost of a Super NES. The Sega CD[image: External link] (the Mega CD outside North America) hardware upgrade to the Mega Drive (Genesis in the US) offered multiple PCM channels, but they were often passed over instead to use its capabilities with the CD-ROM itself.

Popularity of the Super NES and its software remained limited to regions where NTSC[image: External link] television was the broadcast standard. Partly because of the difference in frame rates of PAL[image: External link] broadcast equipment, many titles released were never redesigned to play appropriately and ran much slower than originally intended, or were never released. This showed a divergence in popular video game music between PAL and NTSC countries that still shows to this day. This divergence would be lessened as the fifth generation of home consoles launched globally, and as Commodore began to take a back seat to general purpose PCs and Macs for developing and gaming.

Though the Mega CD/Sega CD, and to a greater extent the PC Engine[image: External link] in Japan, would give gamers a preview of the direction video game music would take in streaming[image: External link] music, the use of both sampled and sequenced music continues in game consoles even today. The huge data storage benefit of optical media would be coupled with progressively more powerful audio generation hardware and higher quality samples in the Fifth Generation[image: External link]. In 1994, the CD-ROM equipped PlayStation[image: External link] supported 24 channels of 16-bit samples of up to 44.1 kHz sample rate, samples equal to CD audio in quality. It also sported a few hardware DSP effects like reverb[image: External link]. Many Square[image: External link] titles continued to use sequenced music, such as Final Fantasy 7[image: External link], Legend of Mana[image: External link], and Final Fantasy Tactics[image: External link]. The Sega Saturn[image: External link] also with a CD drive supported 32 channels of PCM at the same resolution as the original PlayStation. In 1996, the Nintendo 64[image: External link], still using a solid state cartridge, actually supported an integrated and scalable sound system that was potentially capable of 100 channels of PCM, and an improved sample rate of 48 kHz. Games for the N64, because of the cost of the solid state memory, typically had samples of lesser quality than the other two however, and music tended to be simpler in construct.

The more dominant approach for games based on CDs, however, was shifting toward streaming[image: External link] audio.
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 MIDI on the PC




In the same timeframe of the late 1980s to mid-1990s, the IBM PC clones using the x86 architecture became more ubiquitous, yet had a very different path in sound design than other PCs and consoles. Early PC gaming was limited to the PC speaker[image: External link], and some proprietary standards such as the IBM PCjr[image: External link] 3-voice chip. While sampled sound could be achieved on the PC speaker using pulse width modulation, doing so required a significant proportion of the available processor power, rendering its use in games rare.

With the increase of x86 PCs in the market, there was a vacuum in sound performance in home computing that expansion cards attempted to fill. The first two recognizable standards were the Roland MT-32[image: External link], followed by the AdLib[image: External link] sound card. Roland's solution was driven by MIDI[image: External link] sequencing using advanced LA synthesizers. This made it the first choice for game developers to produce upon, but its higher cost as an end-user solution made it prohibitive. The AdLib used a low-cost FM synthesis chip from Yamaha, and many boards could operate compatibly using the MIDI standard.

The AdLib[image: External link] card was usurped in 1989 by Creative[image: External link]'s Sound Blaster[image: External link], which used the same Yamaha FM chip in the AdLib, for compatibility, but also added 8-bit 22.05 kHz (later 44.1 kHz) digital audio recording and playback of a single stereo channel. As an affordable end-user product, the Sound Blaster constituted the core sound technology of the early 1990s; a combination of a simple FM engine that supported MIDI, and a DAC engine of one or more streams. Only a minority of developers ever used Amiga-style tracker formats in commercial PC games, ( Unreal[image: External link]) typically preferring to use the MT-32 or AdLib/SB-compatible devices. As general purpose PCs using x86 became more ubiquitous than the other PC platforms, developers drew their focus towards that platform.

The last major development before streaming music came in 1992: Roland Corporation[image: External link] released the first General MIDI[image: External link] card, the sample-based[image: External link] SCC-1[image: External link], an add-in card version of the SC-55 desktop MIDI module. The comparative quality of the samples spurred similar offerings from Soundblaster, but costs for both products were still high. Both companies offered 'daughterboards' with sample-based synthesizers that could be later added to a less expensive soundcard (which only had a DAC and a MIDI controller) to give it the features of a fully integrated card.

Unlike the standards of Amiga or Atari, a PC using x86 even then could be using a broad mix of hardware. Developers increasingly used MIDI sequences: instead of writing soundtrack data for each type of soundcard, they generally wrote a fully featured data set for the Roland application that would be compatible with lesser featured equipment so long as it had a MIDI controller to run the sequence. However, different products used different sounds attached to their MIDI controllers. Some tied into the Yamaha FM chip to simulate instruments, some daughterboards of samples had very different sound qualities; meaning that no single sequence performance would be accurate to every other General MIDI device.

All of these considerations in the products reflected the high cost of memory storage which rapidly declined with the optical CD format.
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 Pre-recorded and streaming music




Main article: Streaming audio in video games[image: External link]


Taking entirely pre-recorded music had many advantages over sequencing for sound quality. Music could be produced freely with any kind and number of instruments, allowing developers to simply record one track to be played back during the game. Quality was only limited by the effort put into mastering the track itself. Memory space costs that was previously a concern was somewhat addressed with optical media becoming the dominant media for software games. CD quality[image: External link] audio allowed for music and voice that had the potential to be truly indistinguishable from any other source or genre of music.

In fourth generation home video games and PCs this was limited to playing a Mixed Mode CD[image: External link] audio track from a CD[image: External link] while the game was in play (such as Sonic CD[image: External link]). The earliest examples of Mixed Mode CD audio in video games include the TurboGrafx-CD[image: External link] RPG[image: External link] franchises Tengai Makyō[image: External link], composed by Ryuichi Sakamoto[image: External link] from 1989,[26] and the Ys series[image: External link], composed by Yuzo Koshiro[image: External link] and Mieko Ishikawa[image: External link] and arranged by Ryo Yonemitsu[image: External link] in 1989. The Ys soundtracks, particularly Ys I & II[image: External link] (1989), are still regarded as some of the most influential video game music ever composed.[27][28][29]

However, there were several disadvantages of regular CD-audio. Optical drive technology was still limited in spindle speed, so playing an audio track from the game CD meant that the system could not access data again until it stopped the track from playing. Looping[image: External link], the most common form of game music, was also problem as when the laser reached the end of a track, it had to move itself back to the beginning to start reading again causing an audible gap in playback.

To address these drawbacks, some PC game developers designed their own container formats[image: External link] in house, for each application in some cases, to stream compressed audio. This would cut back on memory used for music on the CD, allowed for much lower latency and seek time when finding and starting to play music, and also allowed for much smoother looping due to being able to buffer[image: External link] the data. A minor drawback was that use of compressed audio meant it had to be decompressed which put load on the CPU of a system. As computing power increased, this load became minimal, and in some cases dedicated chips in a computer (such as a sound card) would actually handle all the decompressing.

Fifth generation home console systems also developed specialised streaming formats and containers for compressed audio playback. Games would take full advantage of this ability, sometimes with highly praised results (Castlevania: Symphony of the Night[image: External link]). Games ported from arcade machines, which continued to use FM synthesis, often saw superior pre-recorded music streams on their home console counterparts (Street Fighter Alpha 2[image: External link]). Even though the game systems were capable of "CD quality" sound, these compressed audio tracks were not true "CD quality." Many of them had lower sampling rates, but not so significant that most consumers would notice. Using a compressed stream allowed game designers to play back streamed music and still be able to access other data on the disc without interruption of the music, at the cost of CPU power used to render the audio stream. Manipulating the stream any further would require a far more significant level of CPU power available in the 5th generation.

Some games, such as the Wipeout[image: External link] series, continued to use full Mixed Mode CD audio for their soundtracks.

This overall freedom offered to music composers gave video game music the equal footing with other popular music it had lacked. A musician could now, with no need to learn about programming or the game architecture itself, independently produce the music to their satisfaction. This flexibility would be exercised as popular mainstream musicians would be using their talents for video games specifically. An early example is Way of the Warrior on the 3DO[image: External link], with music by White Zombie[image: External link]. A more well-known example is Trent Reznor[image: External link]'s score for Quake.

An alternate approach, as with the TMNT arcade, was to take pre-existing music not written exclusively for the game and use it in the game. The game Star Wars: X-Wing vs. TIE Fighter[image: External link] and subsequent Star Wars games took music composed by John Williams[image: External link] for the Star Wars[image: External link] films of the 1970s and 1980s and used it for the game soundtracks.

Both using new music streams made specifically for the game, and using previously released/recorded music streams are common approaches for developing sound tracks to this day. It is common for X-games sports-based video games to come with some popular artists recent releases (SSX, Tony Hawk, Initial D), as well as any game with heavy cultural demographic theme that has tie-in to music (Need For Speed: Underground[image: External link], Gran Turismo[image: External link], and Grand Theft Auto[image: External link]). Sometimes a hybrid of the two are used, such as in Dance Dance Revolution[image: External link].

Sequencing samples continue to be used in modern gaming for many uses, mostly RPGs. Sometimes a cross between sequencing samples, and streaming music is used. Games such as Republic: The Revolution[image: External link] (music composed by James Hannigan[image: External link][30]) and Command & Conquer: Generals[image: External link] (music composed by Bill Brown) have utilised sophisticated systems governing the flow of incidental music by stringing together short phrases based on the action on screen and the player's most recent choices (see dynamic music[image: External link]). Other games dynamically mixed the sound on the game based on cues of the game environment.

As processing power increased dramatically in the 6th generation of home consoles, it became possible to apply special effects in realtime to streamed audio. In SSX[image: External link], a recent video game series, if a snowboarder takes to the air after jumping from a ramp, the music softens or muffles a bit, and the ambient noise of wind and air blowing becomes louder to emphasize being airborne. When the snowboarder lands, the music resumes regular playback until its next "cue". The LucasArts[image: External link] company pioneered this interactive music technique with their iMUSE[image: External link] system, used in their early adventure games and the Star Wars flight simulators Star Wars: X-Wing[image: External link] and Star Wars: TIE Fighter[image: External link]. Action games such as these will change dynamically to match the amount of danger. Stealth-based games will sometimes rely on such music, either by handling streams differently, or dynamically changing the composition of a sequenced soundtrack.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
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Being able to play one's own music during a game in the past usually meant turning down the game audio and using an alternative music player. Some early exceptions were possible on PC/Windows gaming in which it was possible to independently adjust game audio while playing music with a separate program running in the background. Some PC games, such as Quake[image: External link], play music from the CD while retrieving game data exclusively from the hard disk, thereby allowing the game CD to be swapped for any music CD. The first PC game to introduce in-game support for custom soundtracks was Lionhead Studio's Black and White. The 2001 game included an in-game interface for Winamp that enabled the players to play audio tracks from their own playlists. In addition, this would sometimes trigger various reactions from the player's Creature, like dancing or laughing.

Some PlayStation games supported this by swapping the game CD with a music CD, although when the game needed data, players had to swap the CDs again. One of the earliest games, Ridge Racer[image: External link], was loaded entirely into RAM, letting the player insert a music CD to provide a soundtrack throughout the entirety of the gameplay. In Vib Ribbon[image: External link], this became a gameplay feature, with the game generating levels based entirely on the music on whatever CD the player inserted.

Microsoft's Xbox[image: External link] allowed music to be copied from a CD onto its internal hard drive, to be used as a "Custom Soundtrack", if enabled by the game developer. The feature carried over into the Xbox 360[image: External link] where it became supported by the system software and could be enabled at any point. The Wii[image: External link] is also able to play custom soundtracks if it is enabled by the game (Excite Truck,[31] Endless Ocean[32]). The PlayStation Portable[image: External link] can, in games like Need for Speed Carbon: Own the City[image: External link] and FIFA 08[image: External link], play music from a Memory Stick[image: External link].

The PlayStation 3[image: External link] has the ability to utilize custom soundtracks in games using music saved on the hard drive, however few game developers used this function. MLB 08: The Show, released in 2008, has a My MLB sound track feature which allows the user to play music tracks of their choice saved on the hard drive of their PS3, rather than the preprogrammed tracks incorporated into the game by the developer. An update to Wipeout HD[image: External link], released on the PlayStation Network, was made to also incorporate this feature.[33]

In the video game Audiosurf[image: External link], custom soundtracks are the main aspect of the game. Users have to pick a music file to be analyzed. The game will generate a race track based on tempo, pitch and complexity of the sound. The user will then race on this track, synchronized with the music.

Games in the Grand Theft Auto series have supported custom soundtracks, using them as a separate in-game radio station. The feature was primarily exclusive to PC[image: External link] versions, and was adopted to a limited degree on console platforms. On a PC, inserting custom music into the stations is done by placing music files into a designated folder. For the Xbox version, a CD must be installed into the console's hard drive. For the iPhone version of Grand Theft Auto: Chinatown Wars[image: External link], players create an iTunes playlist which is then played by the game.

Forza Horizon 3[image: External link] used a similar technology of custom soundtracks with the help of Groove Music[image: External link].
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The Xbox 360 supports Dolby Digital[image: External link] software, sampling and playback rate of 16-bit @ 48 kHz (internal; with 24-bit hardware D/A converters), hardware codec streaming, and potential of 256 audio simultaneous channels.[34] While powerful and flexible, none of these features represent any major change in how game music is made from the last generation of console systems. PCs continue to rely on third-party devices for in-game sound reproduction, and SoundBlaster is largely the only major player in the entertainment audio expansion card business.

The PlayStation 3 handles multiple types of surround sound technology, including Dolby TrueHD[image: External link] and DTS-HD[image: External link], with up to 7.1[image: External link] channels, and with sampling rates of up to 192 kHz.

Nintendo's Wii[image: External link] console shares many audio components with the Nintendo GameCube[image: External link] from the previous generation, including Dolby Pro Logic II[image: External link]. These features are extensions of technology already currently in use.

The game developer of today has many choices on how to develop music. More likely, changes in video game music creation will have very little to do with technology and more to do with other factors of game development as a business whole. Video game music has diversified much to the point where scores for games can be presented with a full orchestra or simple 8/16-bit chiptunes. This degree of freedom has made the creative possibilities of video game music limitless to developers. As sales of video game music diverged from the game itself in the West (compared to Japan where game music CDs had been selling for years), business elements also wield a new level of influence. Music from outside the game developer's immediate employment, such as music composers and pop artists, have been contracted to produce game music just as they would for a theatrical movie. Many other factors have growing influence, such as editing for content, politics on some level of the development, and executive input.
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See also: Chiptune[image: External link]


Many games for the Nintendo Entertainment System and other early game consoles feature a similar style of musical composition that is sometimes described as the "video game genre." Some aspects of this style continue to influence certain music today, though gamers do not associate many modern game soundtracks with the older style. The genre's compositional elements largely developed due to technological restraints, while also being influenced by electronic music[image: External link] bands, particularly Yellow Magic Orchestra[image: External link] (YMO), who were popular during the late 1970s to 1980s.[35] YMO sampled sounds from several classic arcade games[image: External link] in their early albums, most notably Space Invaders[image: External link] in the 1978 hit song "Computer Game[image: External link]".[36] In turn, the band would have a major influence on much of the video game music produced during the 8-bit[image: External link] and 16-bit eras[image: External link].[35]

Features of the video game music genre include:


	Pieces designed to repeat indefinitely, rather than having an arranged ending or fading out.

	Pieces lacking lyrics and playing over gameplay sounds.

	Limited polyphony. Only three notes can be played simultaneously on the Nintendo Entertainment System. A great deal of effort was put into composition to create the illusion of more notes playing at once.



Although the tones featured in NES music can be thought of emulating a traditional four-piece rock band (triangle wave used as a bass, two pulse waves analogous to two guitars, and a white noise channel used for drums), composers would often go out of their way to compose complex and rapid sequences of notes, in part due to the restrictions mentioned above. This is similar to music composition during the Baroque[image: External link] period, when composers, particularly when creating solo pieces, focused on musical embellishments to compensate for instruments such as the harpsichord[image: External link] that do not allow for expressive dynamics.[37] For the same reason, many early compositions also feature a distinct jazz influence. These would overlap with later influences from heavy metal[image: External link] and j-pop[image: External link] music, resulting in an equally distinct compositional style in the 16-bit era.[37]

In an unrelated but parallel course in the European and North American developer scene, similar limitations were driving the musical style of home computer games[image: External link]. Module file[image: External link] format music, particularly MOD[image: External link], used similar techniques but was more heavily influenced from the electronic music scene as it developed, and resulted in another very distinct subgenre. Demos[image: External link] and the developing demoscene[image: External link] played a big part in the early years, and still influence video game music today.

As technological limitations gradually lifted, composers were given more freedom and with the advent of CD-ROM pre-recorded soundtracks came to dominate, resulting in a noticeable shift in composition and voicing style.[38] Popular early CD-ROM titles were released with high-resolution graphics and recorded music. Since the audio was not reliant on a sound-card's synthesis, CD-ROM technology ensured that composers and sound designers could know what audio would sound like on most consumer configurations and could also record sound effects, live instruments, vocals, and in-game dialogue.[39]

As the divisions between movies and video games has blurred, so have divisions between film scores and video game scores. Adventure and fantasy movies have similar needs to adventure and fantasy games, i.e. fanfare, traveling, hero's theme and so on. Some composers have written scores in both genres. One noted example is U.S. composer Michael Giacchino[image: External link] who composed the soundtrack for the game Medal of Honor[image: External link] and later composed for the television series Lost[image: External link] and wrote scores for movies such as The Incredibles[image: External link] (2004) and Star Trek[image: External link] (2009).
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See also: Chiptune[image: External link]


Appreciation for video game music is strong among fans and composers, particularly for music from the third[image: External link] and fourth[image: External link] generations of home video game consoles, and sometimes newer generations. This appreciation has been shown outside the context of a video game, in the form of CDs, sheet music, public performances, art installations, and popular music.
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 CDs and sheet music




Selling video game soundtracks separately as CDs has become increasingly popular in the industry.[9] Interpretive albums, remixes, and live performance albums were also common variations to original soundtracks (OSTs).[40]

Koichi Sugiyama[image: External link] was an early figure in this practice, and following the release of the first Dragon Quest[image: External link] game in 1986, a live performance CD of his compositions was released and performed by the London Philharmonic Orchestra[image: External link] (then later by other groups including the Tokyo Philharmonic Orchestra[image: External link], and NHK Symphony[image: External link]). Yuzo Koshiro[image: External link], another early figure, released a live performance of the Actraiser[image: External link] soundtrack. Both Koshiro's and fellow Falcom[image: External link] composer Mieko Ishikawa's contributions to Ys[image: External link] music would have such long lasting impact that there were more albums released of Ys music than of almost all other game-type music.

Like anime[image: External link] soundtracks, these soundtracks and even sheet music books were usually marketed exclusively in Japan. Therefore, interested non-Japanese gamers had to import the soundtracks and/or sheet music books through on or offline firms specifically dedicated to video game soundtrack imports. This has been somewhat less of an issue more recently as domestic publishers of anime and video games have been producing western equivalent versions of the OSTs for sale in UK and US, though these are often for more popular titles.

The sale of video game soundtracks has created a growing symbiotic relationship between the music industry and the games industry.[9] Commonly, games are being used to promote and sell licensed music, rather than just original score, and recording artists are being used to market and sell games.[9] Music marketing agency Electric Artists conducted a study that revealed a number of interesting statistics surrounding ‘‘hard-core gamers’’ and their music habits: 40% of hard-core gamers bought the CD after hearing a song they liked in a video game, 73% of gamers said soundtracks within games help sell more CDs, and 40% of respondents said a game introduced them to a new band or song, then 27% of them went out and bought what they heard.[9] Some game soundtracks have become so popular they have reached platinum status, such as NBA Live 2003.[9]
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Many original composers have publicly exhibited their music through symphonic concert performances. Once again, Koichi Sugiyama[image: External link] was the first to execute this practice in 1987 with his "Family Classic Concert" and has continued these concert performances almost annually.[37] In 1991, he also formed a series called Orchestral Game Music Concerts, notable for featuring other talented game composers such as Yoko Kanno[image: External link] (Nobunaga's Ambition, Romance of the Three Kingdoms, Uncharted Waters), Nobuo Uematsu[image: External link] (Final Fantasy), Keiichi Suzuki (Mother/Earthbound), and Kentaro Haneda (Wizardry).[41]

Following suit, compositions by Nobuo Uematsu on Final Fantasy IV[image: External link] were arranged into Final Fantasy IV: Celtic Moon[image: External link], a live performance by string musicians with strong Celtic influence recorded in Ireland. The Love Theme from the same game has been used as an instructional piece of music in Japanese schools.[42]

With the success of Square[image: External link]'s 1990s games Final Fantasy VI[image: External link], Final Fantasy VII[image: External link] and Final Fantasy VIII[image: External link] by Nobuo Uematsu, and Chrono Trigger[image: External link], Xenogears[image: External link] and Chrono Cross[image: External link] by Yasunori Mitsuda[image: External link], public performance began to gain international popularity. On August 20, 2003, music written for video games such as Final Fantasy and The Legend of Zelda was performed for the first time outside Japan, by the Czech National Symphony Orchestra[image: External link] in a Symphonic Game Music Concert[image: External link] in Leipzig, Germany at the Gewandhaus concert hall.[40] This event was held as the official opening ceremony of Europe's biggest trading fair for video games, the GC Games Convention and repeated in 2004, 2005, 2006 and 2007.[40]

On November 17, 2003, Square Enix launched the Final Fantasy Radio on America Online[image: External link]. The radio station has initially featured complete tracks from Final Fantasy XI[image: External link] and Final Fantasy XI: Rise of Zilart[image: External link] and samplings from Final Fantasy VII through Final Fantasy X[image: External link].[40]

The first officially sanctioned Final Fantasy concert[image: External link] in the United States was performed by the Los Angeles Philharmonic Orchestra[image: External link] at Walt Disney Concert Hall[image: External link] in Los Angeles[image: External link], California[image: External link], on May 10, 2004.[43] All seats at the concert were sold out in a single day. "Dear Friends: Music from Final Fantasy" followed and was performed at various cities across the United States. Nobuo Uematsu has also performed a variety of Final Fantasy compositions live with his rock band, The Black Mages[image: External link].[44]

On July 6, 2005, the Los Angeles Philharmonic Orchestra also held a Video Games Live[image: External link] concert at the Hollywood Bowl[image: External link], an event founded by video game music composers Tommy Tallarico[image: External link] and Jack Wall[image: External link].[40] This concert featured a variety of video game music, ranging from Pong to Halo 2[image: External link]. It also incorporated real-time video feeds that were in sync with the music, as well as laser and light special effects. Media outside the video game industry, such as NPR[image: External link] and The New York Times[image: External link], have covered their subsequent world tours.[45][46]

On August 20, 2006, the Malmö Symphonic Orchestra with host Orvar Säfström[image: External link] performed the outdoor game music concert Joystick in Malmö[image: External link], Sweden[image: External link] before an audience of 17,000, holding the current record of attendance for a game music concert.[47] Säfström has since continued to produce game music concerts around Europe under the names Joystick and Score.[48]

From April 20–27, 2007, Eminence Symphony Orchestra[image: External link], an orchestra dedicated to video game and anime music, performed the first part of their annual tour, the "A Night in Fantasia" concert series in Australia. Whilst Eminence had performed video game music as part of their concerts since their inception, the 2007 concert marked the first time ever that the entire setlist was pieces from video games. Up to seven of the world's most famous game composers were also in attendance as special guests. Music performed included Red Alert 3 Theme: Soviet March by James Hannigan[image: External link] and Shadow of the Colossus by Kow Otani[image: External link].

Since 2010, video games-themed " pops[image: External link]" concerts have become a major proportion of the revenue in many United States concert halls[image: External link], as traditional classical music performances decline in popularity.[49]

On March 16, 2012 the Smithsonian American Art Museum[image: External link]'s "The Art of Video Games" exhibit opened featuring a chipmusic soundtrack at the entrance by artists 8 Bit Weapon[image: External link] & ComputeHer[image: External link].[50] 8 Bit Weapon also created a track called "The art of Video Games Anthem" for the exhibit as well.[51]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 In popular music




See also: Chiptune[image: External link] and Bitpop[image: External link]


In the popular music[image: External link] industry, video game music and sounds have appeared in songs by various popular artists.[52] Arcade game sounds had a particularly strong influence on the hip hop[image: External link],[53] pop music[image: External link] (particularly synthpop[image: External link])[54] and electro music[image: External link][55] genres during the golden age of arcade video games[image: External link] in the early 1980s. Arcade game sounds had an influence on synthpop pioneers Yellow Magic Orchestra[image: External link],[56] who sampled Space Invaders sounds in their influential 1978 debut album, particularly the hit song "Computer Game[image: External link]".[36] In turn, the band would had a major influence on much of the video game music produced during the 8-bit[image: External link] and 16-bit eras[image: External link].[35]

Other pop songs based on Space Invaders soon followed, including "Disco Space Invaders" (1979) by Funny Stuff,[57] "Space Invaders" (1980) by Playback,[58] and the hit songs "Space Invader[image: External link]" (1980) by The Pretenders[image: External link][57] and "Space Invaders" (1980) by Uncle Vic.[59] Buckner & Garcia[image: External link] produced a successful album dedicated to video game music in 1982, Pac-Man Fever[image: External link].[60] Former YMO member Haruomi Hosono[image: External link] also released a 1984 album produced entirely from Namco[image: External link] arcade game[image: External link] samples entitled Video Game Music, an early example of a chiptune[image: External link] record[61] and the first video game music album.[62] Warp[image: External link]'s record " Testone[image: External link]" (1990) by Sweet Exorcist[image: External link] sampled video game sounds from YMO's "Computer Game" and defined Sheffield's bleep techno[image: External link] scene in the early 1990s.[63]

More recently, "video game beats" have appeared in popular songs such as Kesha[image: External link]'s "Tik Tok[image: External link]",[52] the best-selling single[image: External link] of 2010,[64] as well as "U Should Know Better" by Robyn[image: External link] featuring Snoop Dogg[image: External link],[52] and "Hellbound" by Eminem[image: External link]. The influence of video game music can also be seen in contemporary electronica[image: External link] music by artists such as Dizzee Rascal[image: External link] and Kieran Hebden[image: External link].[56] Grime[image: External link] music in particular samples sawtooth wave[image: External link] sounds from video games which were popular in East London.[image: External link][65] English power metal[image: External link] band DragonForce[image: External link] is also known for their "retro video game influenced" sound.
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Video game music has become part of the curriculum at the degree, undergraduate, and graduate levels in many traditional colleges and universities.[66] According to the Entertainment Software Association[image: External link], there are over 400 schools offering courses and degrees in video game design in the United States, many of which include sound and music design.[67] Berklee College of Music[image: External link], Yale University[image: External link], New York University[image: External link], and the New England Conservatory[image: External link] have all introduced game music into their music programs. These programs offer immersive education in music composition, orchestration, editing and production.[68] Other post-secondary schools have more games-focused programs, such as DigiPen Institute of Technology[image: External link], Columbia College Chicago[image: External link], and Academy of Art University[image: External link],[69] who all offer programs in Music and Sound Design.[70] These programs include courses in sound effect creation, interactive sound design, and scripting music.[71]

Similar programs have gained popularity in Europe. The Utrecht School of the Arts[image: External link] (Faculty of Art, Media and Technology) has offered a Game Sound and Music Design program since 2003. The University of Hertfordshire[image: External link] has a program in Music Composition and Technology for Film and Games, Leeds Beckett University[image: External link] offers Sound and Music for Interactive Games, and dBs Music Bristol teaches Sound for Games and Apps.[72][73][74]

More informal institutions, like the training seminars at GameSoundCon also feature classes in how to compose video game music.[75]

Extracurricular organizations devoted to the performance of video game music have also been implemented in tandem with these new curriculum programs. The Gamer Symphony Orchestra at the University of Maryland[image: External link] performs self-arranged video game music and the Video Game Orchestra[image: External link] is a semiprofessional outgrowth of students from the Berklee College of Music and other Boston-area schools.[76]

According to the National Association for Music Education[image: External link], video game music is now being taught at elementary and secondary school levels to aid in the understanding of music composition.[77] Students at Magruder High School in Montgomery County have even started a student-run gamer orchestra, and many high school bands perform game music.[76]
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 Academic study




Academic research on video game music began in the late 1990s,[78] and developed through the mid 2000s. Early research on the topic often involved historical studies of game music, or comparative studies of video game music and film music (see, for instance, Zach Whalen's article "Play Along - An Approach to Videogame Music" which includes both).[79] The study of video game music is also known by some as "ludomusicology" — a portmanteau of " ludology[image: External link]" (the study of games and gameplay) and " musicology[image: External link]" (the study and analysis of music) — a term coined independently by Guillaume Laroche and Roger Moseley.[80][81]

A prominent figure in early video game music and audio research is Karen Collins, who is associate professor at the University of Waterloo[image: External link] and Canada Research Chair in Interactive Audio at the University of Waterloo Games Institute. Her monograph 'Game Sound: An Introduction to the History, Theory and Practice of Video Game Music and Sound Design' (MIT Press 2008)[82] is considered a seminal work in the field, and was influential in the subsequent development of video game music studies.

The Ludomusicology Research Group is an inter-university research organisation focusing on the study of music in games, music games and music in video game culture, composed of four researchers: Michiel Kamp, Tim Summers, Melanie Fritsch, and Mark Sweeney.[83] Together they organise an annual international conference held in the UK or Europe (at the time of writing, the most recent was the Ludo2017 conference held at Bath Spa University).[84] The group was originally founded by Kamp, Summers and Sweeney in August 2011, who have also edited a collection of essays based around the study of game sound entitled 'Ludomusicology: Approaches to Video Game Music', published in July 2016.[85][86] They also edited a double special issue of 'The Soundtrack[image: External link]' and initiated a new book series for the 'Study in Game Sound and Music[image: External link]' in 2017. In September 2016, Tim Summers' book 'Understanding Video Game Music' was published by Cambridge University Press.[87][88] Fritsch officially joined the group in 2016. She had edited the 2nd issue of the online journal 'ACT - Zeitschrift für Musik und Performance[image: External link]', published in July 2011 that included ludomusicological contributions written by Tim Summers, Steven B. Reale and James Brame. She had been a regular at the conferences since 2012 and published several book chapters on the topic. Whereas Kamp, Summers and Sweeney have a background in Musicology[image: External link], Fritsch has her background in Performance Studies[image: External link].

The North American Conference on Video Game Music (NACVGM) is an international conference on video game music held annually in North America since 2014.[89] It is organised by Neil Lerner, Steven Beverburg Reale and William Gibbons.[90]

In late 2016 the Society for the Study of Sound and Music in Games (SSSMG) was launched by the Ludomusicology Research Group in conjunction with the organisers of the North American Conference on Video Game Music and the Audio Mostly conference.[91] The SSSMG has the aim of bringing together both practitioners and researchers from across the globe in order to develop the field's understanding of sound and video game music and audio. Its initial focus is the use of its website as a "hub" for communication and resource centralisation, including a video game music research bibliography (a project initially begun by the Ludomusicology Research Group).[92]

The Ludomusicology Society of Australia was launched by Barnabas Smith in April 2017, during the Ludo2017 conference in Bath, UK; it aims to "offer a centralised and local professional body nurturing game music studies for academics, people in industry and game music fans alike in the Australasian region."[93]
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 Composers




Creating and producing video game music requires strong teams and coordination among the different divisions of game development.[1] As the market has expanded, so have the types of jobs in game music. The process often starts with the game designer[image: External link], who will have a specific musical theme or genre in mind for the game.[1] Their options include contracting original composers or licensing existing music, both of which require other music experts.

During the arcade and early console era (1983 to the mid 1990s), most game music was composed by full-time employees of the particular game company producing the game. This was largely due to the very specialized nature of video game music, where each system had its own technology and tool sets. It was not uncommon for a game company like Capcom[image: External link] or Konami[image: External link] to have a room full of composers, each at their own workstation with headphones writing music.[94]

Once the CD-era hit and studio recorded music became more ubiquitous in games, it became increasingly common for game music to be composed by independent contractors, hired by the game developer on a per-project basis.[95][96] Most bigger budget games such as Call of Duty, Mass Effect[image: External link], Ghost Recon[image: External link], or Lost Planet[image: External link] hire composers in this fashion. Approximately 50% of game composers are freelance, the remaining being employees of a game company.[97] Original score and soundtrack may require the hiring of a Music Director[image: External link], who will help create the game music as well as help book the resources needed for performing and recording the music.[1] Some music directors may work with a game’s Sound Designer[image: External link] to create a dynamic score.[1] Notable exceptions include composer Koji Kondo[image: External link], who remains an employee at Nintendo, and Martin O'Donnell[image: External link], who worked at Bungie until early 2014.[98]

The growth of casual, mobile and social games has greatly increased opportunities for game music composers, with job growth in the US market increasing more than 150% over five years.[99] Independently developed games are a frequent place where beginning game composers gain experience composing for video games.[96] Game composers, particularly for smaller games, are likely to provide other services such as sound design (76% of game composers also do some sound design), integration (47% of game composers also integrate their music into audio middleware), or even computer coding or scripting (15%).[100]

With the rising use of licensed popular music in video games, job opportunities in game music has also come to include the role of a music supervisor. Music supervisors work on behalf of a game developer or game publisher to source pre-existing music from artists and music publishers. These supervisors can be hired on a per-project basis or can work in-house, like the Music Group for Electronic Arts[image: External link] (EA) that has a team of music supervisors.[101] A music supervisor is needed to not only help select music that will suit the game, but to also ensure the music is fully licensed in order to avoid lawsuits or conflicts.[1] Music supervisors may also help negotiate payment, which for artists and songwriters is often a one-time buy out fee, because games do not generate music royalties when they are sold.[1] A growing trend is to contract artists to write original songs for games, to add to their value and exclusivity, and once again supervisors can be a part of that process.[9]
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Since the mid-2000s, video game music has been recognized in a number of award shows, though some categories have been short-lived. The MTV Video Music Award for Best Video Game Soundtrack[image: External link] ran from 2004 to 2006. Additionally, for only one year in 2006, MTV offered an award for Best Video Game Score[image: External link].

In 2003 the Game Audio Network Guild launched the annual G.A.N.G. Awards show to recognize video game music and sound design, held each year at the Game Developers Conference[image: External link].[102]

From 2010 to 2011, the Ivor Novello Awards[image: External link] has included a category for Best Original Video Game Score.[103] The 2010 award winner was Killzone 2[image: External link] (Composed by Joris de Man[image: External link]), and in 2011, Napoleon: Total War[image: External link] (Composed by Richard Beddow, Richard Birdsall, Ian Livingstone).[104][105]

In 2011, video game music made its first appearance at the Grammy Awards[image: External link] when Baba Yetu[image: External link], a song from Civilization IV[image: External link], won[image: External link] the 53rd annual music awards[image: External link]' Best Instrumental Arrangement Accompanying Vocalists[image: External link], making it the first video game music to be nominated for (or to win) a Grammy. The song won for its placement on Christopher Tin[image: External link]’s album Calling All Dawns[image: External link], but had been used in the game six years prior.[106]

In 2012, the Grammy Awards[image: External link] officially included video game music as part of its Visual Media Awards, expanding the category to include Motion, Television, Video Game Music, or Other Visual Media.[107] The four Visual Media awards are Best Music for Visual Media, Best Compilation Soundtrack for Visual Media, Best Score Soundtrack for Visual Media, and Best Song Written for Visual Media.

Since 2004, BAFTA[image: External link] has hosted the British Academy Games Awards[image: External link] with a category for Original Music.[108]

In 2014, Hollywood Music In Media introduced their own award show that celebrates three video game categories – Original Score, Song, and Song/Score for Mobile Video Game.[109]

Other video game awards include the International Film Music Critics Association[image: External link] (IFMCA) award for Best Original Score for Interactive Media and Machinima.com[image: External link]'s Inside Gaming[image: External link] Awards for Best Original Score and Best Sound Design. Past winners include Olivier Deriviere[image: External link] for Remember Me and James Hannigan[image: External link] for Harry Potter and the Half-Blood Prince.

The expansion of the video games industry led to the creation of a video game award show, which included a few categories in music. From 2003 to 2014, the Spike Video Game Awards[image: External link] celebrated game music with awards for Best Soundtrack, Best Song in a Game, and Best Original Score. When the Spike Video Game Awards were cancelled, they were replaced by The Game Awards[image: External link], which offers an award for Best Score/Soundtrack.[110]

In addition to recognizing the composers of original score, the Guild of Music Supervisors offer a GMS Award to the music supervisors that select and coordinate licensed music for video games.[111] Past winners include Brandon Young[image: External link] and Katie Byam for Guitar Hero Live[image: External link] and Laura Katz and Gregory J. Gordon for Sunset Overdrive[image: External link].[111][112]
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Video game fans have created their own fan sites "dedicated to the appreciation and promotion of video game music", including OverClocked ReMix[image: External link] and Rainwave[image: External link].[113]

Fans also make their own song remixes and compilations, and have built online remixing communities through the ease of internet distribution.[9]
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Computing Platform






Computing platform refers to, in general sense, the environment in which a piece of software[image: External link] is executed. It may be the hardware[image: External link] or the operating system[image: External link] (OS), even a web browser[image: External link] or other application[image: External link], as long as the code[image: External link] is executed in it.

The term computing platform can refer to different abstraction[image: External link] levels, including a certain hardware architecture[image: External link], an operating system[image: External link] (OS), and runtime libraries[image: External link].[1] In total it can be said to be the stage on which computer programs can run.

A platform can be seen both as a constraint on the application development process, in that different platforms provide different functionality and restrictions; and as an assistance to the development process, in that they provide low-level functionality ready-made. For example, an OS may be a platform that abstracts the underlying differences in hardware and provides a generic command for saving files[image: External link] or accessing the network[image: External link].
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Platforms may also include:


	Hardware alone, in the case of small embedded systems[image: External link]. Embedded systems can access hardware directly, without an OS; this is referred to as running on "bare metal[image: External link]".

	A browser[image: External link] in the case of web-based software. The browser itself runs on a hardware+OS platform, but this is not relevant to software running within the browser.[2]


	An application, such as a spreadsheet or word processor, which hosts software written in an application-specific scripting language[image: External link], such as an Excel macro[image: External link]. This can be extended to writing fully-fledged applications with the Microsoft Office[image: External link] suite as a platform.[3]


	
Software frameworks[image: External link] that provide ready-made functionality.

	
Cloud computing[image: External link] and Platform as a Service[image: External link]. Extending the idea of a software framework, these allow application developers to build software out of components that are hosted not by the developer, but by the provider, with internet communication linking them together.[4] The social networking sites Twitter[image: External link] and facebook[image: External link] are also considered development platforms.[5][6]


	A virtual machine[image: External link] (VM) such as the Java virtual machine[image: External link].[7] or .NET CLR[image: External link]. Applications are compiled into a format similar to machine code, known as bytecode[image: External link], which is then executed by the VM.

	A virtualized[image: External link] version of a complete system, including virtualized hardware, OS, software and storage. These allow, for instance, a typical Windows program to run on what is physically a Mac.



Some architectures have multiple layers, with each layer acting as a platform to the one above it. In general, a component only has to be adapted to the layer immediately beneath it. For instance, a Java program has to be written to use the Java virtual machine (JVM) and associated libraries as a platform, but does not have to be adapted to run for the Windows, Linux or Macintosh OS platforms. However, the JVM, the layer beneath the application, does have to be built separately for each OS.[8]
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For more details on this topic, see List of operating systems[image: External link].
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 Desktop, laptop, server





	
AmigaOS[image: External link], AmigaOS 4[image: External link]


	
FreeBSD[image: External link], NetBSD[image: External link], OpenBSD[image: External link]


	Linux[image: External link]

	Microsoft Windows

	OpenVMS[image: External link]

	Classic Mac OS[image: External link]

	macOS

	OS/2[image: External link]

	Solaris[image: External link]

	Tru64 UNIX[image: External link]

	VM[image: External link]

	QNX[image: External link]
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 Mobile





	Android[image: External link]

	Bada[image: External link]

	BlackBerry OS[image: External link]

	Firefox OS[image: External link]

	iOS[image: External link]

	Embedded Linux[image: External link]

	Palm OS[image: External link]

	Symbian[image: External link]

	Tizen[image: External link]

	WebOS[image: External link]

	Windows Mobile[image: External link]

	Windows Phone[image: External link]
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For more details on this topic, see Software framework[image: External link].


	
Binary Runtime Environment for Wireless[image: External link] (BREW)

	Cocoa[image: External link]

	Cocoa Touch[image: External link]

	
Common Language Infrastructure[image: External link] (CLI)

	Mono[image: External link]

	.NET Framework[image: External link]

	Silverlight[image: External link]





	
Flash[image: External link]

	AIR[image: External link]





	GNU

	
Java platform[image: External link]

	Java ME[image: External link]

	Java SE[image: External link]

	Java EE[image: External link]

	JavaFX[image: External link]

	JavaFX Mobile[image: External link]





	LiveCode[image: External link]

	Microsoft XNA[image: External link]

	
Mozilla Prism[image: External link], XUL[image: External link] and XULRunner[image: External link]


	Open Web Platform[image: External link]

	Oracle Database[image: External link]

	Qt[image: External link]

	SAP NetWeaver[image: External link]

	Shockwave[image: External link]

	Smartface[image: External link]

	
Universal Windows Platform[image: External link]

	Windows Runtime[image: External link]





	Vexi[image: External link]




[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Hardware examples




For more details on this topic, see Lists of computers[image: External link].

Ordered roughly, from more common types to less common types:


	
Commodity computing[image: External link] platforms

	
Wintel[image: External link], that is, Intel x86[image: External link] or compatible personal computer hardware[image: External link] with Windows operating system

	
Macintosh[image: External link], custom Apple Computer[image: External link] hardware and Classic Mac OS[image: External link] and macOS operating systems, originally 68k[image: External link]-based, then PowerPC[image: External link]-based, now migrated to x86

	
ARM architecture[image: External link] based mobile devices

	
iPhone[image: External link] smartphones and iPad[image: External link] tablet computers devices running iOS[image: External link], also from Apple

	
Gumstix[image: External link] or Raspberry Pi[image: External link] full function miniature computers with Linux[image: External link]


	
Newton[image: External link] devices running the Newton OS[image: External link], also from Apple





	
x86[image: External link] with Unix-like[image: External link] systems such as Linux[image: External link] or BSD[image: External link] variants

	
CP/M[image: External link] computers based on the S-100 bus[image: External link], maybe the earliest microcomputer[image: External link] platform





	
Video game consoles[image: External link], any variety ( PlayStation[image: External link], Xbox[image: External link], Nintendo)

	
3DO Interactive Multiplayer[image: External link], that was licensed to manufacturers

	
Apple Pippin[image: External link], a multimedia player platform for video game console development





	
RISC[image: External link] processor based machines running Unix variants

	
SPARC[image: External link] architecture computers running Solaris[image: External link] or illumos[image: External link] operating systems

	
DEC Alpha[image: External link] cluster[image: External link] running OpenVMS[image: External link] or Tru64 UNIX[image: External link]






	
Midrange computers[image: External link] with their custom operating systems, such as IBM OS/400[image: External link]


	
Mainframe computers[image: External link] with their custom operating systems, such as IBM[image: External link] z/OS[image: External link]


	
Supercomputer[image: External link] architectures
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	Cross-platform[image: External link]

	Platform virtualization[image: External link]

	Third platform[image: External link]
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Microsoft Windows






"Windows" redirects here. For the part of a building, see Window[image: External link]. For other uses, see Windows (disambiguation)[image: External link].

Microsoft Windows, or simply Windows, is a metafamily of graphical[image: External link] operating systems[image: External link] developed, marketed, and sold by Microsoft[image: External link]. It consists of several families of operating systems, each of which cater to a certain sector of the computing industry with the OS[image: External link] typically associated with IBM PC compatible[image: External link] architecture. Active Windows families include Windows NT[image: External link] and Windows Embedded[image: External link]; these may encompass subfamilies, e.g. Windows Embedded Compact[image: External link] (Windows CE) or Windows Server[image: External link]. Defunct Windows families include Windows 9x[image: External link], Windows Mobile[image: External link] and Windows Phone[image: External link].

Microsoft introduced an operating environment[image: External link] named Windows on November 20, 1985, as a graphical operating system shell[image: External link] for MS-DOS[image: External link] in response to the growing interest in graphical user interfaces[image: External link] (GUIs).[3] Microsoft Windows came to dominate[image: External link] the world's personal computer[image: External link] (PC) market with over 90% market share[image: External link], overtaking Mac OS[image: External link], which had been introduced in 1984. Apple[image: External link] came to see Windows as an unfair encroachment on their innovation in GUI development as implemented on products such as the Lisa[image: External link] and Macintosh[image: External link] (eventually settled in court in Microsoft's favor in 1993). On PCs, Windows is still the most popular operating system. However, in 2014, Microsoft admitted losing the majority of the overall operating system market to Android[image: External link],[4] because of the massive growth in sales of Android smartphones[image: External link]. In 2014, the number of Windows devices sold was less than 25% that of Android devices sold. This comparison however may not be fully relevant, as the two operating systems traditionally target different platforms.

As of September 2016, the most recent version of Windows for PCs, tablets[image: External link], smartphones[image: External link] and embedded devices[image: External link] is Windows 10[image: External link]. The most recent versions for server computers[image: External link] is Windows Server 2016[image: External link]. A specialized version of Windows runs on the Xbox One game console[image: External link].[5]



TOP
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Microsoft, the developer of Windows, has registered several trademarks each of which denote a family of Windows operating systems that target a specific sector of the computing industry. As of 2014, the following Windows families are being actively developed:


	
Windows NT[image: External link]: Started as a family of operating system with Windows NT 3.1[image: External link], an operating system for server computers[image: External link] and workstations[image: External link]. It now consists of three operating system subfamilies that are released almost at the same time and share the same kernel. It is almost impossible for someone unfamiliar with the subject to identify the members of this family by name because they do not adhere to any specific rule; e.g. Windows Vista[image: External link], Windows 7[image: External link], Windows 8[image: External link]/ 8.1[image: External link] and Windows RT[image: External link] are members of this family but Windows 3.1[image: External link] is not.

	Windows: The operating system for mainstream personal computers[image: External link], tablets[image: External link] and smartphones[image: External link]. The latest version is Windows 10[image: External link]. The main competitor of this family is macOS by Apple Inc.[image: External link] for personal computers and Android[image: External link] for mobile devices (c.f. Usage share of operating systems § Market share by category[image: External link]).

	
Windows Server[image: External link]: The operating system for server computers. The latest version is Windows Server 2016[image: External link]. Unlike its clients sibling, it has adopted a strong naming scheme. The main competitor of this family is Linux[image: External link]. (c.f. Usage share of operating systems § Market share by category[image: External link])

	
Windows PE[image: External link]: A lightweight version of its Windows sibling meant to operate as a live operating system[image: External link], used for installing Windows on bare-metal computers (especially on many computers at once), recovery or troubleshooting purposes. The latest version is Windows PE 10.0.10586.0.





	
Windows Embedded[image: External link]: Initially, Microsoft developed Windows CE[image: External link] as a general-purpose operating system for every device that was too resource-limited to be called a full-fledged computer. Eventually, however, Windows CE was renamed Windows Embedded Compact and was folded under Windows Compact trademark which also consists of Windows Embedded Industry[image: External link], Windows Embedded Professional, Windows Embedded Standard[image: External link], Windows Embedded Handheld[image: External link] and Windows Embedded Automotive[image: External link].[6]




The following Windows families are no longer being developed:


	
Windows 9x[image: External link]: An operating system that targeted consumers market. Discontinued because of suboptimal performance. (PC World called its last version, Windows ME[image: External link], one of the worst products of all times.)[7] Microsoft now caters to the consumers market with Windows NT.

	
Windows Mobile[image: External link]: The predecessor to Windows Phone, it was a mobile phone operating system. The first version was called Pocket PC 2000[image: External link]; the third version, Windows Mobile 2003[image: External link] is the first version to adopt the Windows Mobile trademark. The last version is Windows Mobile 6.5[image: External link].

	
Windows Phone[image: External link]: An operating system sold only to manufacturers of smartphones. The first version was Windows Phone 7[image: External link], followed by Windows Phone 8[image: External link], and the last version Windows Phone 8.1[image: External link]. It was succeeded by Windows 10 Mobile[image: External link].
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Main article: History of Microsoft Windows[image: External link]


See also: List of Microsoft Windows versions[image: External link]


The term Windows collectively describes any or all of several generations of Microsoft[image: External link] operating system[image: External link] products. These products are generally categorized as follows:
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Main articles: Windows 1.0[image: External link], Windows 2.0[image: External link], and Windows 2.1x[image: External link]


The history of Windows dates back to September 1981, when Chase Bishop, a computer scientist, designed the first model of an electronic device and project Interface Manager was started. It was announced in November 1983 (after the Apple Lisa[image: External link], but before the Macintosh[image: External link]) under the name "Windows", but Windows 1.0[image: External link] was not released until November 1985.[8] Windows 1.0 was to compete with Apple[image: External link]'s operating system, but achieved little popularity. Windows 1.0 is not a complete operating system; rather, it extends MS-DOS[image: External link]. The shell of Windows 1.0 is a program known as the MS-DOS Executive[image: External link]. Components included Calculator[image: External link], Calendar, Cardfile[image: External link], Clipboard viewer[image: External link], Clock, Control Panel[image: External link], Notepad[image: External link], Paint[image: External link], Reversi[image: External link], Terminal[image: External link] and Write[image: External link]. Windows 1.0 does not allow overlapping windows. Instead all windows are tiled[image: External link]. Only modal dialog boxes may appear over other windows.

Windows 2.0[image: External link] was released in December 1987, and was more popular than its predecessor. It features several improvements to the user interface and memory management.[9][citation needed[image: External link]] Windows 2.03 changed the OS from tiled windows to overlapping windows. The result of this change led to Apple Computer filing a suit against Microsoft alleging infringement on Apple's copyrights.[10][11] Windows 2.0 also introduced more sophisticated keyboard shortcuts[image: External link] and could make use of expanded memory[image: External link].

Windows 2.1 was released in two different versions: Windows/286[image: External link] and Windows/386[image: External link]. Windows/386 uses the virtual 8086 mode[image: External link] of the Intel 80386[image: External link] to multitask several DOS programs and the paged memory model[image: External link] to emulate expanded memory using available extended memory[image: External link]. Windows/286, in spite of its name, runs on both Intel 8086[image: External link] and Intel 80286[image: External link] processors. It runs in real mode[image: External link] but can make use of the high memory area[image: External link].[citation needed[image: External link]]

In addition to full Windows-packages, there were runtime-only versions that shipped with early Windows software from third parties and made it possible to run their Windows software on MS-DOS and without the full Windows feature set.

The early versions of Windows are often thought of as graphical shells, mostly because they ran on top of MS-DOS and use it for file system[image: External link] services.[12] However, even the earliest Windows versions already assumed many typical operating system functions; notably, having their own executable file format[image: External link] and providing their own device drivers[image: External link] (timer, graphics, printer, mouse, keyboard and sound). Unlike MS-DOS, Windows allowed users to execute multiple graphical applications at the same time, through cooperative multitasking[image: External link]. Windows implemented an elaborate, segment-based, software virtual memory scheme, which allows it to run applications larger than available memory: code segments and resources[image: External link] are swapped in and thrown away when memory became scarce; data segments moved in memory when a given application had relinquished processor control.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Windows 3.x




Main articles: Windows 3.0[image: External link] and Windows 3.1x[image: External link]


Windows 3.0[image: External link], released in 1990, improved the design, mostly because of virtual memory[image: External link] and loadable virtual device drivers ( VxDs[image: External link]) that allow Windows to share arbitrary devices between multi-tasked DOS applications.[citation needed[image: External link]] Windows 3.0 applications can run in protected mode[image: External link], which gives them access to several megabytes of memory without the obligation to participate in the software virtual memory scheme. They run inside the same address space, where the segmented memory provides a degree of protection. Windows 3.0 also featured improvements to the user interface. Microsoft rewrote critical operations from C[image: External link] into assembly[image: External link]. Windows 3.0 is the first Microsoft Windows version to achieve broad commercial success, selling 2 million copies in the first six months.[13][14]

Windows 3.1, made generally available[image: External link] on March 1, 1992, featured a facelift. In August 1993, Windows for Workgroups, a special version with integrated peer-to-peer networking[image: External link] features and a version number of 3.11, was released. It was sold along Windows 3.1. Support for Windows 3.1 ended on December 31, 2001.[15]

Windows 3.2, released 1994, is an updated version of the Chinese version of Windows 3.1.[16] The update was limited to this language version, as it fixed only issues related to the complex writing system of the Chinese language.[17] Windows 3.2 was generally sold by computer manufacturers with a ten-disk version of MS-DOS[image: External link] that also had Simplified Chinese characters in basic output and some translated utilities.
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Main article: Windows 9x[image: External link]


The next major consumer-oriented release of Windows, Windows 95[image: External link], was released on August 24, 1995. While still remaining MS-DOS-based, Windows 95 introduced support for native 32-bit applications[image: External link], plug and play[image: External link] hardware, preemptive multitasking[image: External link], long file names[image: External link] of up to 255 characters, and provided increased stability over its predecessors. Windows 95 also introduced a redesigned, object oriented[image: External link] user interface, replacing the previous Program Manager[image: External link] with the Start menu[image: External link], taskbar[image: External link], and Windows Explorer[image: External link] shell[image: External link]. Windows 95 was a major commercial success for Microsoft; Ina Fried of CNET[image: External link] remarked that "by the time Windows 95 was finally ushered off the market in 2001, it had become a fixture on computer desktops around the world."[18] Microsoft published four OEM Service Releases (OSR) of Windows 95, each of which was roughly equivalent to a service pack[image: External link]. The first OSR of Windows 95 was also the first version of Windows to be bundled with Microsoft's web browser[image: External link], Internet Explorer[image: External link].[19] Mainstream support for Windows 95 ended on December 31, 2000, and extended support for Windows 95 ended on December 31, 2001.[20]

Windows 95 was followed up with the release of Windows 98[image: External link] on June 25, 1998, which introduced the Windows Driver Model[image: External link], support for USB composite devices[image: External link], support for ACPI[image: External link], hibernation[image: External link], and support for multi-monitor[image: External link] configurations. Windows 98 also included integration with Internet Explorer 4[image: External link] through Active Desktop[image: External link] and other aspects of the Windows Desktop Update[image: External link] (a series of enhancements to the Explorer shell which were also made available for Windows 95). In May 1999, Microsoft released Windows 98 Second Edition[image: External link], an updated version of Windows 98. Windows 98 SE added Internet Explorer 5.0[image: External link] and Windows Media Player[image: External link] 6.2 amongst other upgrades. Mainstream support for Windows 98 ended on June 30, 2002, and extended support for Windows 98 ended on July 11, 2006.[21]

On September 14, 2000, Microsoft released Windows ME[image: External link] (Millennium Edition), the last DOS-based version of Windows. Windows ME incorporated visual interface enhancements from its Windows NT-based counterpart Windows 2000[image: External link], had faster boot times than previous versions (which however, required the removal of the ability to access a real mode[image: External link] DOS environment, removing compatibility with some older programs),[22] expanded multimedia[image: External link] functionality (including Windows Media Player 7, Windows Movie Maker[image: External link], and the Windows Image Acquisition[image: External link] framework for retrieving images from scanners and digital cameras), additional system utilities such as System File Protection[image: External link] and System Restore[image: External link], and updated home networking[image: External link] tools.[23] However, Windows ME was faced with criticism for its speed and instability, along with hardware compatibility issues and its removal of real mode DOS support. PC World considered Windows ME to be one of the worst operating systems Microsoft had ever released, and the 4th worst tech product of all time.[7]
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Main article: Windows NT[image: External link]
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In November 1988, a new development team within Microsoft (which included former Digital Equipment Corporation[image: External link] developers Dave Cutler[image: External link] and Mark Lucovsky[image: External link]) began work on a revamped version of IBM[image: External link] and Microsoft's OS/2[image: External link] operating system known as "NT OS/2". NT OS/2 was intended to be a secure, multi-user[image: External link] operating system with POSIX[image: External link] compatibility and a modular, portable[image: External link] kernel[image: External link] with preemptive multitasking[image: External link] and support for multiple processor architectures. However, following the successful release of Windows 3.0[image: External link], the NT development team decided to rework the project to use an extended 32-bit[image: External link] port of the Windows API[image: External link] known as Win32 instead of those of OS/2. Win32 maintained a similar structure to the Windows APIs[image: External link] (allowing existing Windows applications to easily be ported[image: External link] to the platform), but also supported the capabilities of the existing NT kernel. Following its approval by Microsoft's staff, development continued on what was now Windows NT, the first 32-bit version of Windows. However, IBM objected to the changes, and ultimately continued OS/2 development on its own.[24][25]

The first release of the resulting operating system, Windows NT 3.1[image: External link] (named to associate it with Windows 3.1[image: External link]) was released in July 1993, with versions for desktop workstations[image: External link] and servers[image: External link]. Windows NT 3.5[image: External link] was released in September 1994, focusing on performance improvements and support for Novell[image: External link]'s NetWare[image: External link], and was followed up by Windows NT 3.51[image: External link] in May 1995, which included additional improvements and support for the PowerPC[image: External link] architecture. Windows NT 4.0[image: External link] was released in June 1996, introducing the redesigned interface of Windows 95[image: External link] to the NT series. On February 17, 2000, Microsoft released Windows 2000[image: External link], a successor to NT 4.0. The Windows NT name was dropped at this point in order to put a greater focus on the Windows brand.[25]
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Main article: Windows XP[image: External link]


The next major version of Windows NT, Windows XP[image: External link], was released on October 25, 2001. The introduction of Windows XP aimed to unify the consumer-oriented Windows 9x[image: External link] series with the architecture introduced by Windows NT, a change which Microsoft promised would provide better performance over its DOS-based predecessors. Windows XP would also introduce a redesigned user interface (including an updated Start menu and a "task-oriented" Windows Explorer[image: External link]), streamlined multimedia and networking features, Internet Explorer 6[image: External link], integration with Microsoft's .NET Passport[image: External link] services, modes to help provide compatibility with software designed for previous versions of Windows, and Remote Assistance[image: External link] functionality.[26]

At retail, Windows XP was now marketed in two main editions[image: External link]: the "Home" edition was targeted towards consumers, while the "Professional" edition was targeted towards business environments and power users[image: External link], and included additional security and networking features. Home and Professional were later accompanied by the "Media Center" edition (designed for home theater PCs[image: External link], with an emphasis on support for DVD[image: External link] playback, TV tuner cards[image: External link], DVR[image: External link] functionality, and remote controls), and the "Tablet PC" edition (designed for mobile devices meeting its specifications[image: External link] for a tablet computer[image: External link], with support for stylus[image: External link] pen input and additional pen-enabled applications).[27][28][29] Mainstream support for Windows XP ended on April 14, 2009. Extended support ended on April 8, 2014.[30]

After Windows 2000, Microsoft also changed its release schedules for server operating systems; the server counterpart of Windows XP, Windows Server 2003[image: External link], was released in April 2003.[25] It was followed in December 2005, by Windows Server 2003 R2.
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Main article: Windows Vista[image: External link]


After a lengthy development process[image: External link], Windows Vista[image: External link] was released on November 30, 2006, for volume licensing and January 30, 2007, for consumers. It contained a number of new features[image: External link], from a redesigned shell and user interface to significant technical changes[image: External link], with a particular focus on security features[image: External link]. It was available in a number of different editions[image: External link], and has been subject to some criticism[image: External link], such as drop of performance, longer boot time, criticism of new UAC, and stricter license agreement. Vista's server counterpart, Windows Server 2008[image: External link] was released in early 2008.
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Main article: Windows 7[image: External link]


On July 22, 2009, Windows 7[image: External link] and Windows Server 2008 R2[image: External link] were released as RTM (release to manufacturing) while the former was released to the public 3 months later on October 22, 2009. Unlike its predecessor, Windows Vista, which introduced a large number of new features[image: External link], Windows 7 was intended to be a more focused, incremental upgrade to the Windows line, with the goal of being compatible with applications and hardware with which Windows Vista was already compatible.[31] Windows 7 has multi-touch[image: External link] support, a redesigned Windows shell[image: External link] with an updated taskbar[image: External link], a home networking system called HomeGroup[image: External link],[32] and performance improvements.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Windows 8 and 8.1




Main articles: Windows 8[image: External link] and Windows 8.1[image: External link]


Windows 8[image: External link], the successor to Windows 7, was released generally on October 26, 2012. A number of significant changes were made on Windows 8, including the introduction of a user interface based around Microsoft's Metro design language[image: External link] with optimizations for touch-based[image: External link] devices such as tablets[image: External link] and all-in-one PCs. These changes include the Start screen[image: External link], which uses large tiles that are more convenient for touch interactions and allow for the display of continually updated information, and a new class of apps[image: External link] which are designed primarily for use on touch-based devices. Other changes include increased integration with cloud services[image: External link] and other online platforms (such as social networks[image: External link] and Microsoft's own OneDrive[image: External link] (formerly SkyDrive) and Xbox Live[image: External link] services), the Windows Store[image: External link] service for software distribution, and a new variant known as Windows RT[image: External link] for use on devices that utilize the ARM architecture[image: External link].[33][34][35][36][37][38] An update to Windows 8, called Windows 8.1[image: External link],[39] was released on October 17, 2013, and includes features such as new live tile sizes, deeper OneDrive[image: External link] integration, and many other revisions. Windows 8[image: External link] and Windows 8.1[image: External link] has been subject to some criticism, such as removal of the Start menu[image: External link].
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Main article: Windows 10[image: External link]


On September 30, 2014, Microsoft announced Windows 10[image: External link] as the successor to Windows 8.1. It was released on July 29, 2015, and addresses shortcomings in the user interface first introduced with Windows 8. Changes include the return of the Start Menu, a virtual desktop[image: External link] system, and the ability to run Windows Store apps within windows on the desktop rather than in full-screen mode. Windows 10[image: External link] is said to be available to update from qualified Windows 7[image: External link] with SP1 and Windows 8.1[image: External link] computers from the Get Windows 10 Application (for Windows 7[image: External link], Windows 8.1[image: External link]) or Windows Update[image: External link] (Windows 7[image: External link]).[40]

On November 12, 2015, an update to Windows 10, version 1511, was released.[41] This update can be activated with a Windows 7, 8 or 8.1 product key as well as Windows 10 product keys.[42] Features include new icons and right-click context menus, default printer management, four times as many tiles allowed in the Start menu, Find My Device, and Edge updates.[42]

In February 2017, Microsoft announced the migration of its Windows source code repository from Perforce[image: External link] to Git[image: External link]. This migration involved 3.5 million separate files in a 300 gigabyte repository.[43] By May 2017, 90 percent of its engineering team now uses Git, in about 8500 commits and 1760 Windows builds per day.[43]
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Multilingual support is built into Windows. The language for both the keyboard and the interface can be changed through the Region and Language Control Panel. Components for all supported input languages, such as Input Method Editors[image: External link], are automatically installed during Windows installation (in Windows XP and earlier, files for East Asian languages, such as Chinese, and right-to-left scripts, such as Arabic, may need to be installed separately, also from the said Control Panel). Third-party IMEs may also be installed if a user feels that the provided one is insufficient for their needs.

Interface languages for the operating system are free for download, but some languages are limited to certain editions of Windows. Language Interface Packs[image: External link] (LIPs) are redistributable and may be downloaded from Microsoft's Download Center and installed for any edition of Windows (XP or later) – they translate most, but not all, of the Windows interface, and require a certain base language (the language which Windows originally shipped with). This is used for most languages in emerging markets. Full Language Packs, which translates the complete operating system, are only available for specific editions of Windows (Ultimate and Enterprise editions of Windows Vista and 7, and all editions of Windows 8, 8.1 and RT except Single Language). They do not require a specific base language, and are commonly used for more popular languages such as French or Chinese. These languages cannot be downloaded through the Download Center, but available as optional updates through the Windows Update[image: External link] service (except Windows 8).

The interface language of installed applications are not affected by changes in the Windows interface language. Availability of languages depends on the application developers themselves.

Windows 8[image: External link] and Windows Server 2012[image: External link] introduces a new Language Control Panel where both the interface and input languages can be simultaneously changed, and language packs, regardless of type, can be downloaded from a central location. The PC Settings app in Windows 8.1[image: External link] and Windows Server 2012 R2[image: External link] also includes a counterpart settings page for this. Changing the interface language also changes the language of preinstalled Windows Store[image: External link] apps (such as Mail, Maps and News) and certain other Microsoft-developed apps (such as Remote Desktop). The above limitations for language packs are however still in effect, except that full language packs can be installed for any edition except Single Language, which caters to emerging markets.
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 Platform support




Windows NT included support for several different platforms before the x86[image: External link]-based personal computer[image: External link] became dominant in the professional world. Windows NT 4.0[image: External link] and its predecessors supported PowerPC[image: External link], DEC Alpha[image: External link] and MIPS[image: External link] R4000. (Although some these platforms implement 64-bit computing[image: External link], the operating system treated them as 32-bit.) However, Windows 2000, the successor of Windows NT 4.0, dropped support for all platforms except the third generation x86 (known as IA-32[image: External link]) or newer in 32-bit mode. The client line of Windows NT family still runs on IA-32, although the Windows Server[image: External link] line has ceased supporting this platform with the release of Windows Server 2008 R2[image: External link].

With the introduction of the Intel Itanium architecture ( IA-64[image: External link]), Microsoft released new versions of Windows to support it. Itanium versions of Windows XP[image: External link] and Windows Server 2003[image: External link] were released at the same time as their mainstream x86 counterparts. Windows XP 64-Bit Edition, released in 2005, is the last Windows client operating systems to support Itanium. Windows Server line continues to support this platform until Windows Server 2012[image: External link]; Windows Server 2008 R2 is the last Windows operating system to support Itanium architecture.

On April 25, 2005, Microsoft released Windows XP Professional x64 Edition[image: External link] and Windows Server 2003 x64 Editions to support the x86-64[image: External link] (or simply x64), the eighth generation of x86 architecture. Windows Vista[image: External link] was the first client version of Windows NT to be released simultaneously in IA-32 and x64 editions. x64 is still supported.

An edition of Windows 8 known as Windows RT[image: External link] was specifically created for computers with ARM architecture[image: External link] and while ARM is still used for Windows smartphones with Windows 10, tablets with Windows RT will not be updated.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Windows CE




Main articles: Windows CE[image: External link] and Windows Phone[image: External link]


Windows CE (officially known as Windows Embedded Compact), is an edition of Windows that runs on minimalistic computers[image: External link], like satellite navigation systems and some mobile phones. Windows Embedded Compact is based on its own dedicated kernel, dubbed Windows CE kernel. Microsoft licenses Windows CE to OEMs[image: External link] and device makers. The OEMs and device makers can modify and create their own user interfaces and experiences, while Windows CE provides the technical foundation to do so.

Windows CE was used in the Dreamcast[image: External link] along with Sega's own proprietary OS for the console. Windows CE was the core from which Windows Mobile[image: External link] was derived. Its successor, Windows Phone 7[image: External link], was based on components from both Windows CE 6.0 R3[image: External link] and Windows CE 7.0[image: External link]. Windows Phone 8[image: External link] however, is based on the same NT-kernel as Windows 8.

Windows Embedded Compact is not to be confused with Windows XP Embedded[image: External link] or Windows NT 4.0 Embedded[image: External link], modular editions of Windows based on Windows NT kernel.
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 Xbox OS




Main articles: Xbox One system software[image: External link] and Xbox 360 system software[image: External link]


Xbox OS is an unofficial name given to the version of Windows that runs on the Xbox One.[44] It is a more specific implementation with an emphasis on virtualization (using Hyper-V[image: External link]) as it is three operating systems running at once, consisting of the core operating system, a second implemented for games and a more Windows-like environment for applications.[45] Microsoft updates Xbox One's OS every month, and these updates can be downloaded from the Xbox Live service to the Xbox and subsequently installed, or by using offline recovery images downloaded via a PC.[46] The Windows 10-based Core had replaced the Windows 8-based one in this update, and the new system is sometimes referred to as "Windows 10 on Xbox One" or "OneCore".[47][48] Xbox One's system also allows backward compatibility with Xbox 360,[49] and the Xbox 360's system is backwards compatible with the original Xbox.[50]
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 Timeline of releases





Table of Windows versions 



Legend:

Old version

Older version, still supported

Latest version

Latest preview version

Future release







	Product name
	Latest version
	General availability[image: External link] date
	Codename
	Support until[51]
	Latest version of



	Mainstream
	Extended
	IE[image: External link]
	DirectX[image: External link]
	Edge[image: External link]



	Windows 1.0[image: External link]
	1.01
	November 20, 1985
	Interface Manager
	December 31, 2001
	N/A
	N/A
	N/A



	Windows 2.0[image: External link]
	2.03
	December 9, 1987
	N/A
	December 31, 2001
	N/A
	N/A
	N/A



	Windows 2.1[image: External link]
	2.11
	May 27, 1988
	N/A
	December 31, 2001
	N/A
	N/A
	N/A



	Windows 3.0[image: External link]
	3.0
	May 22, 1990
	N/A
	December 31, 2001
	N/A
	N/A
	N/A



	Windows 3.1[image: External link]
	3.1
	April 6, 1992
	Janus
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows For Workgroups 3.1[image: External link]
	3.1
	October 1992
	Sparta, Winball
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows NT 3.1[image: External link]
	NT 3.1.528
	July 27, 1993
	N/A
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows For Workgroups 3.11[image: External link]
	3.11
	August 11, 1993
	Sparta, Winball
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows 3.2[image: External link]
	3.2
	November 22, 1993
	N/A
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows NT 3.5[image: External link]
	NT 3.5.807
	September 21, 1994
	Daytona
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows NT 3.51[image: External link]
	NT 3.51.1057
	May 30, 1995
	N/A
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows 95[image: External link]
	4.0.950
	August 24, 1995
	Chicago, 4.0
	December 31, 2000
	December 31, 2001
	5.5[image: External link]
	6.1
	N/A



	Windows NT 4.0[image: External link]
	NT 4.0.1381
	July 31, 1996
	Cairo
	December 31, 2000
	December 31, 2001
	5[image: External link]
	N/A
	N/A



	Windows 98[image: External link]
	4.10.1998
	June 25, 1998
	Memphis, 97, 4.1
	June 30, 2002
	July 11, 2006
	6[image: External link]
	6.1
	N/A



	Windows 98 SE[image: External link]
	4.10.2222
	May 5, 1999
	N/A
	June 30, 2002
	July 11, 2006
	6[image: External link]
	6.1
	N/A



	Windows 2000[image: External link]
	NT 5.0.2195
	December 15, 1999
	N/A
	June 30, 2005
	July 13, 2010
	5[image: External link]
	N/A
	N/A



	Windows ME[image: External link]
	4.90.3000
	September 14, 2000
	Millenium, 4.9
	December 31, 2003
	July 11, 2006
	6[image: External link]
	9.0c
	N/A



	Windows XP[image: External link]
	NT 5.1.2600
	October 25, 2001
	Whistler
	April 14, 2009
	April 8, 2014
	8[image: External link]
	9.0c
	N/A



	Windows XP 64-bit Edition[image: External link]
	NT 5.2.3790
	March 28, 2003
	N/A
	April 14, 2009
	April 8, 2014
	6[image: External link]
	9.0c
	N/A



	Windows Server 2003[image: External link]
	NT 5.2.3790
	April 24, 2003
	N/A
	July 13, 2010
	July 14, 2015
	8[image: External link]
	9.0c
	N/A



	Windows XP Professional x64 Edition[image: External link]
	NT 5.2.3790
	April 25, 2005
	N/A
	April 14, 2009
	April 8, 2014
	8[image: External link]
	9.0c
	N/A



	Windows Fundamentals for Legacy PCs[image: External link]
	NT 5.1.2600
	July 8, 2006
	Eiger, Mönch
	April 14, 2009
	April 8, 2014
	8[image: External link]
	9.0c
	N/A



	Windows Vista[image: External link]
	NT 6.0.6002
	January 30, 2007
	Longhorn
	April 10, 2012
	April 11, 2017
	9[image: External link]
	11
	N/A



	Windows Home Server[image: External link]
	NT 5.2.4500
	November 4, 2007
	N/A
	January 8, 2013
	8[image: External link]
	9.0c
	N/A



	Windows Server 2008[image: External link]
	NT 6.0.6002
	February 27, 2008
	Longhorn Server
	January 13, 2015
	January 14, 2020
	9[image: External link]
	11
	N/A



	Windows 7[image: External link]
	NT 6.1.7601
	October 22, 2009
	Blackcomb, Vienna
	January 13, 2015
	January 14, 2020
	11[image: External link]
	11
	N/A



	Windows Server 2008 R2[image: External link]
	NT 6.1.7601
	October 22, 2009
	N/A
	January 13, 2015
	January 14, 2020
	11[image: External link]
	11
	N/A



	Windows Home Server 2011[image: External link]
	NT 6.1.8400
	April 6, 2011
	Vail
	April 12, 2016
	9[image: External link]
	11
	N/A



	Windows Server 2012[image: External link]
	NT 6.2.9200
	September 4, 2012
	N/A
	January 9, 2018
	January 10, 2023
	10[image: External link]
	11.1
	N/A



	Windows 8[image: External link]
	NT 6.2.9200
	October 26, 2012
	N/A
	January 12, 2016
	10[image: External link]
	11.1
	N/A



	Windows 8.1[image: External link]
	NT 6.3.9600
	October 17, 2013
	Blue
	January 9, 2018
	January 10, 2023
	11[image: External link]
	11.2
	N/A



	Windows Server 2012 R2[image: External link]
	NT 6.3.9600
	October 18, 2013
	Server Blue
	January 9, 2018
	January 10, 2023
	11[image: External link]
	11.2
	N/A



	Windows 10[image: External link]
	NT 10.0.14393
	July 29, 2015
	Threshold, Restone
	October 13, 2020
	October 14, 2025
	11[image: External link]
	12
	25



	Windows Server 2016[image: External link]
	NT 10.0.14393
	October 12, 2016
	N/A
	January 11, 2022
	January 11, 2027
	11[image: External link]
	12
	25
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 Usage share and device sales




Main article: Usage share of operating systems[image: External link]




	


	Desktop OS
	Net Applications
	StatCounter



	Windows XP[image: External link]
	5.66%
	4.25%



	Windows Vista[image: External link]
	0.58%
	0.81%



	Windows 7[image: External link]
	49.46%
	38.91%



	Windows 8[image: External link]
	1.59%
	1.95%



	Windows 8.1[image: External link]
	6.74%
	7.93%



	Windows 10[image: External link]
	26.78%
	30.01%



	All listed versions
	90.77%
	83.86%





	


	Mobile OS
	Net Applications
	StatCounter



	Windows RT 8.1[image: External link]
	—
	0.03%



	Windows Phone 8[image: External link]
	0.14%
	0.84%



	Windows Phone 8.1[image: External link]
	0.71%



	Windows 10 Mobile[image: External link]
	0.32%



	All listed versions
	1.17%
	0.87%









According to Net Applications[image: External link], that tracks use based on web use, Windows is the most-used operating system family for personal computers as of June 2016 with close to 90% usage share.[56] When including both personal computers of all kinds, e.g. mobile devices, in July 2016, according to StatCounter[image: External link], that also tracks use based on web use, Windows OSes accounted for 46.87% of usage share, compared to 36.48% for Android, 12.26% for iOS, and 4.81% for macOS.[57][58] The below 50% usage share of Windows, also applies to developed countries, such as the US, the UK and Ireland. These numbers are easiest (monthly numbers) to find that track real use, but they may not mirror installed base or sales numbers (in recent years) of devices.

In terms of the number of devices shipped with the operating system installed, on smartphones, Windows Phone was the third-most-shipped OS (2.6%) after Android (82.8%) and iOS (13.9%) in the second quarter of 2015 according IDC[image: External link].[59] Across both PCs and mobile devices, in 2014, Windows OSes were the second-most-shipped (333 million devices, or 14%) after Android (1.2 billion, 49%) and ahead of iOS and macOS combined (263 million, 11%).[60]
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 Security




Consumer versions of Windows were originally designed for ease-of-use on a single-user PC without a network connection, and did not have security features built in from the outset.[61] However, Windows NT and its successors are designed for security (including on a network) and multi-user PCs, but were not initially designed with Internet security in mind as much, since, when it was first developed in the early 1990s, Internet use was less prevalent.[62]

These design issues combined with programming errors (e.g. buffer overflows[image: External link]) and the popularity of Windows means that it is a frequent target of computer worm[image: External link] and virus[image: External link] writers. In June 2005, Bruce Schneier[image: External link]'s Counterpane Internet Security reported that it had seen over 1,000 new viruses and worms in the previous six months.[63] In 2005, Kaspersky Lab[image: External link] found around 11,000 malicious programs—viruses, Trojans, back-doors, and exploits written for Windows.[64]

Microsoft releases security patches through its Windows Update[image: External link] service approximately once a month (usually the second Tuesday[image: External link] of the month), although critical updates are made available at shorter intervals when necessary.[65] In versions of Windows after and including Windows 2000 SP3 and Windows XP, updates can be automatically downloaded and installed if the user selects to do so. As a result, Service Pack 2 for Windows XP, as well as Service Pack 1 for Windows Server 2003, were installed by users more quickly than it otherwise might have been.[66]

While the Windows 9x[image: External link] series offered the option of having profiles for multiple users, they had no concept of access privileges[image: External link], and did not allow concurrent access; and so were not true multi-user[image: External link] operating systems. In addition, they implemented only partial memory protection[image: External link]. They were accordingly widely criticised for lack of security.

The Windows NT[image: External link] series of operating systems, by contrast, are true multi-user, and implement absolute memory protection. However, a lot of the advantages of being a true multi-user operating system were nullified by the fact that, prior to Windows Vista, the first user account created during the setup process was an administrator[image: External link] account, which was also the default for new accounts. Though Windows XP[image: External link] did have limited accounts, the majority of home users did not change to an account type with fewer rights – partially due to the number of programs which unnecessarily required administrator rights – and so most home users ran as administrator all the time.

Windows Vista[image: External link] changes this[67] by introducing a privilege elevation system called User Account Control[image: External link]. When logging in as a standard user, a logon session is created and a token[image: External link] containing only the most basic privileges is assigned. In this way, the new logon session is incapable of making changes that would affect the entire system. When logging in as a user in the Administrators group, two separate tokens are assigned. The first token contains all privileges typically awarded to an administrator, and the second is a restricted token similar to what a standard user would receive. User applications, including the Windows shell[image: External link], are then started with the restricted token, resulting in a reduced privilege environment even under an Administrator account. When an application requests higher privileges or "Run as administrator" is clicked, UAC will prompt for confirmation and, if consent is given (including administrator credentials if the account requesting the elevation is not a member of the administrators group), start the process using the unrestricted token.[68]
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 File permissions




All Windows versions from Windows NT 3 have been based on a file system permission system referred to as AGLP (Accounts, Global, Local, Permissions) AGDLP[image: External link] which in essence where file permissions are applied to the file/folder in the form of a 'local group' which then has other 'global groups' as members. These global groups then hold other groups or users depending on different Windows versions used. This system varies from other vendor products such as Linux[image: External link] and NetWare[image: External link] due to the 'static' allocation of permission being applied directory to the file or folder. However using this process of AGLP/AGDLP/AGUDLP allows a small number of static permissions to be applied and allows for easy changes to the account groups without reapplying the file permissions on the files and folders.
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 Windows Defender




On January 6, 2005, Microsoft released a Beta version[image: External link] of Microsoft AntiSpyware, based upon the previously released Giant[image: External link] AntiSpyware. On February 14, 2006, Microsoft AntiSpyware became Windows Defender[image: External link] with the release of Beta 2. Windows Defender is a freeware program designed to protect against spyware and other unwanted software. Windows XP and Windows Server 2003 users who have genuine[image: External link] copies of Microsoft Windows can freely download the program from Microsoft's web site, and Windows Defender ships as part of Windows Vista and 7.[69] In Windows 8, Windows Defender and Microsoft Security Essentials have been combined into a single program, named Windows Defender. It is based on Microsoft Security Essentials[image: External link], borrowing its features and user interface. Although it is enabled by default, it can be turned off to use another anti-virus solution.[70] Windows Malicious Software Removal Tool[image: External link] and the optional Microsoft Safety Scanner[image: External link] are two other free security products offered by Microsoft.
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 Third-party analysis




In an article based on a report by Symantec,[71] internetnews.com has described Microsoft Windows as having the "fewest number of patches and the shortest average patch development time of the five operating systems it monitored in the last six months of 2006."[72]

A study conducted by Kevin Mitnick[image: External link] and marketing communications firm Avantgarde in 2004, found that an unprotected and unpatched Windows XP system with Service Pack 1 lasted only four minutes on the Internet before it was compromised, and an unprotected and also unpatched Windows Server 2003 system was compromised after being connected to the internet for 8 hours.[73] The computer that was running Windows XP Service Pack 2 was not compromised. The AOL[image: External link] National Cyber Security Alliance Online Safety Study of October 2004, determined that 80% of Windows users were infected by at least one spyware[image: External link]/ adware[image: External link] product.[citation needed[image: External link]] Much documentation is available describing how to increase the security of Microsoft Windows products. Typical suggestions include deploying Microsoft Windows behind a hardware or software firewall[image: External link], running anti-virus[image: External link] and anti-spyware[image: External link] software, and installing patches as they become available through Windows Update.[74]
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 Alternative implementations




Owing to the operating system's popularity, a number of applications have been released that aim to provide compatibility with Windows applications, either as a compatibility layer[image: External link] for another operating system, or as a standalone system that can run software written for Windows out of the box. These include:


	
Wine[image: External link] – a free and open-source[image: External link] implementation of the Windows API[image: External link], allowing one to run many Windows applications on x86-based platforms, including UNIX[image: External link], Linux[image: External link] and macOS. Wine developers refer to it as a "compatibility layer"[75] and use Windows-style APIs to emulate Windows environment.

	
CrossOver[image: External link] – a Wine package with licensed fonts. Its developers are regular contributors to Wine, and focus on Wine running officially supported applications.

	
Cedega[image: External link] – a proprietary fork[image: External link] of Wine by TransGaming Technologies[image: External link], designed specifically for running Microsoft Windows games on Linux. A version of Cedega known as Cider[image: External link] allows Windows games to run on macOS. Since Wine was licensed under the LGPL, Cedega has been unable to port the improvements made to Wine to their proprietary codebase. Cedega ceased its service in February 2011.

	
Darwine[image: External link] – a port of Wine for macOS and Darwin[image: External link]. Operates by running Wine on QEMU[image: External link].

	
Linux Unified Kernel[image: External link] – a set of patches to the Linux kernel allowing many Windows executable files in Linux (using Wine DLLs); and some Windows drivers to be used.





	
ReactOS[image: External link] – an open-source OS intended to run the same software as Windows, originally designed to simulate Windows NT 4.0, now aiming at Windows 7 compatibility. It has been in the development stage[image: External link] since 1996.

	
Linspire[image: External link] – formerly LindowsOS, a commercial Linux distribution initially created with the goal of running major Windows software. Changed its name to Linspire after Microsoft v. Lindows[image: External link]. Discontinued in favor of Xandros Desktop[image: External link], that was also later discontinued.

	Freedows OS – an open-source attempt at creating a Windows clone for x86 platforms, intended to be released under the GNU General Public License[image: External link]. Started in 1996, by Reece K. Sellin, the project was never completed, getting only to the stage of design discussions which featured a number of novel concepts until it was suspended in 2002.[76][77][78]
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 See also





	Architecture of Windows NT[image: External link]

	Wintel[image: External link]

	De facto standard[image: External link]

	Dominant design[image: External link]
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PlayStation 4






"PS4" redirects here. For other uses, see PS4 (disambiguation)[image: External link].

PlayStation 4 (PS4) is a line of home video game consoles[image: External link] developed by Sony Interactive Entertainment[image: External link]. Announced as the successor to the PlayStation 3[image: External link] during a press conference on February 20, 2013, it was launched on November 15 in North America, November 29 in Europe, South America and Australia; and February 22, 2014, in Japan. It competes with Nintendo's Wii U[image: External link] and Microsoft[image: External link]'s Xbox One, as part of the eighth generation of video game consoles[image: External link].

Moving away from the more complex Cell microarchitecture[image: External link] of its predecessor, the console features an AMD[image: External link] Accelerated Processing Unit[image: External link] (APU) built upon the x86-64[image: External link] architecture, which can theoretically peak at 1.84 teraflops[image: External link]; AMD stated that it was the "most powerful" APU it had developed to date. The PlayStation 4 places an increased emphasis on social interaction and integration with other devices and services, including the ability to play games off-console on PlayStation Vita[image: External link] and other supported devices ("Remote Play[image: External link]"), the ability to stream[image: External link] gameplay online or to friends, with them controlling gameplay remotely ("Share Play"). The console's controller[image: External link] was also redesigned and improved over the PlayStation 3, with improved buttons and analog sticks, and an integrated touchpad[image: External link] among other changes. The console also supports HDR10[image: External link] high-dynamic-range color[image: External link] and playback of 4K[image: External link] multimedia.

Reception to the original PlayStation 4 model was positive, with critics praising Sony for acknowledging its consumers' needs, embrace of independent game development[image: External link], and for not imposing restrictive digital rights management[image: External link] schemes that Microsoft had previously announced for Xbox One prior to its release. Critics and third-party studios also praised the capabilities of the PlayStation 4 in comparison to its competitors; developers described the performance difference between the console and Xbox One as being "significant" and "obvious".[11] Heightened demand also helped Sony top global console sales. By the end of 2016, more than 53 million consoles have been sold worldwide, with more than 57 million shipped.[5]

On September 7, 2016, Sony unveiled two hardware revisions of PlayStation 4; a slim build of the console, and a "Pro" version with an upgraded GPU and higher CPU clock rate[image: External link] to support 4K[image: External link] gameplay on supported titles.
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 History




According to lead architect Mark Cerny[image: External link], development of Sony's fourth video game console began as early as 2008.[12] Less than two years earlier, the PlayStation 3[image: External link] had launched after months of delays due to issues with production.[13] The delay placed Sony almost a year behind Microsoft's Xbox 360[image: External link], which was already approaching unit sales of 10 million by the time the PS3 launched.[13] PlayStation Europe CEO Jim Ryan said Sony wanted to avoid repeating the same mistake with PS3's successor.[14]

In designing the system, Sony worked with software developer Bungie[image: External link], who offered their input on the controller and how to make it better for shooting games.[15] In 2012, Sony began shipping development kits to game developers, consisting of a modified PC running the AMD Accelerated Processing Unit chipset.[16] These development kits were known as "Orbis".[17]

In early 2013, Sony announced that an event known as PlayStation Meeting 2013 would be held in New York City[image: External link], U.S., on February 20, 2013, to cover the "future of PlayStation".[18][19] Sony officially announced the PlayStation 4 at the event.[20][21] It revealed details about the console's hardware and discussed some of the new features it will introduce.[20][22] Sony also showed off real-time footage of games in development, as well as some technical demonstrations.[23][24] The design of the console was unveiled in June 2013 at the Electronic Entertainment Expo[image: External link], and the initial recommended retail prices of $399 (NA), €399 (Europe), and £349 (UK) given.[25][26]

The company revealed release dates for North America, Central America, South America, Europe and Australia, as well as final pieces of information, at a Gamescom press event in Cologne[image: External link], Germany, on August 20, 2013. The console was released on November 15, 2013 in the United States and Canada[image: External link], followed by further releases on November 29, 2013.[3] By the end of 2013, the PS4 was launched in more European, Asian and South American countries[27][28] The PS4 released in Japan at ¥39,980 on February 22, 2014.[29]

Sony finalized a deal with the Chinese government in May 2014 to sell its products in mainland China, and the PS4 will be the first product to be released. Kazuo Hirai[image: External link], chief executive officer of Sony, said in May: "The Chinese market, just given the size of it, is obviously potentially a very large market for video game products ... I think that we will be able to replicate the kind of success we have had with PS4 in other parts of the world in China[image: External link]."[30]

In September 2015, Sony reduced the price of the PS4 in Japan to ¥34,980,[citation needed[image: External link]] with similar price drops in other Southeast Asian markets.[citation needed[image: External link]] The first official sub £300 PS4 bundle was the £299.99 'Uncharted Nathan Drake Collection 500GB', released in the UK on October 9, 2015; a 1TB £329.99 version was offered at the same time.[31] On October 9, 2015, the first official price cut of the PS4 in North America was announced: a reduction of $50 to $349.99 (US) and by $20 to $429.99 (Canada).[32][33][34] An official price cut in Europe followed in late October 2015, reduced to €349.99/£299.99.[35]

On June 10, 2016, Sony confirmed that a hardware revision of the PlayStation 4, rumored to be codenamed "Neo", was under development. The new revision is a higher-end model that is meant to support gameplay in 4K[image: External link]. The new model will be sold alongside the existing model, and all existing software will be compatible between the two models.[36] Layden stated that Sony has no plans to "bifurcate the market", only that gamers playing on the Neo will "have the same experience, but one will be delivered at a higher resolution, with an enhanced graphical experience, but everything else is going to be exactly as you’d expect".[37] The high-end console was publicly revealed on September 7, 2016 as PlayStation 4 Pro.[38] At the same time, Sony unveiled an updated version of the original PS4 model with a smaller form factor.[39]
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 Hardware




The technology in the PlayStation 4 is similar to the hardware found in modern personal computers[image: External link].[40] This familiarity is designed to make it easier and less expensive for game studios to develop games for the PS4.[41][42]
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 Technical specifications




Main article: PlayStation 4 technical specifications[image: External link]


The PlayStation 4 uses an Accelerated Processing Unit[image: External link] (APU) developed by AMD[image: External link] in cooperation with Sony. It combines a central processing unit[image: External link] (CPU) and graphics processing unit[image: External link] (GPU), as well as other components such as a memory controller[image: External link] and video decoder[image: External link].[44] The CPU consists of two quad-core[image: External link] Jaguar modules[image: External link] totaling 8 x86-64[image: External link] cores.[44][45] The GPU consists of 18 compute units to produce a theoretical peak performance of 1.84  TFLOPS[image: External link].[24] The system's GDDR5 memory is capable of running at a maximum clock frequency of 2.75 GHz (5500 MT/s) and has a maximum memory bandwidth of 176 GB/s.[24][46][47] The console contains 8 GB of GDDR5[image: External link] memory,[24][48] 16 times the amount of RAM found in the PS3 and is expected to give the console considerable longevity.[40][49] It also includes secondary custom chips that handle tasks associated with downloading, uploading, and social gameplay.[50][51] These tasks can be handled seamlessly in the background during gameplay or while the system is in sleep mode[image: External link].[52] The console also contains an audio module, which can support in-game chat as well as "a very large number" of audio streams for use in-game.[53] All PlayStation 4 models support high dynamic range[image: External link] (HDR) color profiles.[54]

Its read-only optical drive is capable of reading Blu-ray Discs[image: External link] at speeds of up to three times that of its predecessor.[49][55] The console features a hardware on-the-fly decompression module boosting optical disc reading speed and buffer unread data when a game is not actively accessing the optical drive.[53] The original PS4 model can output in 4K[image: External link] and play multimedia in the format, but does not play games in 4K.[56][57] The console includes a 500 gigabyte hard drive for additional storage,[58] which can be upgraded by the user.[59] With System Software 4.50, anticipated for an early 2017 release, the console will support USB external hard drives up to 8 TB for additional storage.[60]

The PlayStation 4 features Wi-Fi[image: External link] and Ethernet[image: External link] connectivity, Bluetooth[image: External link], and two USB 3.0[image: External link] ports.[24][49] An auxiliary port is also included for connection to the PlayStation Camera, a motion detection[image: External link] digital camera device first introduced on the PS3.[24] A mono headset, which can be plugged into the DualShock 4, is bundled with the system.[61] Audio/video output options include HDMI[image: External link] TV and optical[image: External link] S/PDIF[image: External link] audio.[24] The console does not have an analog[image: External link] audio/video output.[62]

The PS4 features a "Rest mode[image: External link]" feature. This places the console in a low-power state, while allowing users to immediately resume their game or app once the console is awoken. The console also is able to download content such as game and OS updates while it is in this state.[63][64]
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Main articles: DualShock 4[image: External link] and PlayStation Move[image: External link]


The DualShock 4[image: External link] is the PlayStation 4's primary controller.[26] Similarly to its predecessor the DualShock 3[image: External link], it connects to the console via Bluetooth[image: External link].[65] However, the DualShock 3 is incompatible with the PS4.[66] The DualShock 4 is equipped with several new features, including a touchpad[image: External link] on the front.[61] The controller supports motion detection via a gyroscope and an accelerometer, plus improved vibration,[61][65] as well as being the first DualShock controller to feature official support for Microsoft Windows.[67] It is powered by a non-removable rechargeable battery.[61][68]

The controller was improved for the retail of the PS4 Slim and Pro, and now adds the ability to use the controller through USB connection.[69]

The controller features several output connectors. A stereo headphone jack[image: External link] supports the connection of regular earphones or a headset[image: External link] to allow a user to speak and hear audio simultaneously.[65] A micro-USB and extension port, as well as a mono[image: External link] speaker are also included. The controller can be charged three ways: via micro-USB, a dedicated charging station, or the console, even while powered off.[61]

DualShock 4 features the following buttons: PS button, SHARE button, OPTIONS button, directional buttons[image: External link], action buttons (triangle, circle, cross, square), shoulder buttons (R1/L1), triggers (R2/L2), analog stick click buttons (L3/R3) and a touchpad click button.[61] These mark several changes from the DualShock 3 and other previous PlayStation controllers. The START and SELECT buttons were merged into the OPTIONS button.[61][68] The SHARE button allows players to upload videos from their gameplay experiences, as well as stream to streaming services.[61] The joysticks and triggers have been redesigned based on developer input,[61] as they feature a concave surface and an etched backing to enhance grip.[68]

The DualShock 4 is the first to feature a unique "light bar" that can display variant colors, based on the existing technology used in PlayStation Move[image: External link]. The colors help identify players and alert them with critical messages such as low health in-game,[61] while also interacting with the PlayStation Camera to perceived movement and depth by using the controller's light bar as a positional LED.

After the announcement of the PS4 Pro and Slim, the DualShock controller was further improved, adding a light strip on the top of the touchpad, which reflects the same color as the light bar on the controller.[69]
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Existing Move controllers are supported on the PS4.[65][70]
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Main article: PlayStation Camera[image: External link]


The PlayStation Camera is an optional motion sensor[image: External link] and camera for the PlayStation 4, similar to Kinect[image: External link] on Xbox[image: External link]. It includes two 1280×800 pixel lenses operating with an aperture[image: External link] of f/2.0, with 30 cm focusing distance, and an 85° field of view[image: External link].[61] The dual camera setup allows for different modes of operation, depending on the initiated and running application.[71] The two cameras can be used together for depth-sensing[image: External link] of its surrounding objects in its field of vision.[72] Alternatively, one of the cameras can be used for generating the video image, with the other used for motion tracking.[73]

PlayStation Camera also features a four-channel microphone array, which helps reduce unwanted background noise and can be used for voice commands.[71] With the PlayStation Camera connected, different users can automatically log-on to the system via face detection[image: External link].[61]
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Main article: PlayStation VR[image: External link]


In March 2014, Sony unveiled "Playstation VR", a virtual reality headset[image: External link] for the PlayStation 4 featuring a head-mounted OLED[image: External link] display with 1080p resolution and a 100-degree field of view. The device is scheduled to be released on October 13, 2016[74] with a retail price of $399.99 for the headset, or $549.99 for the headset, camera, two Move controllers and free game. The headset is tracked with nine positional LEDs on its surface, guided by the PlayStation Camera primarily. A variety of games are soon to be set for the PlayStation VR exclusively. PSVR is one of the major virtual reality[image: External link] headsets to target consumers, as well as the Oculus Rift[image: External link] and HTC Vive[image: External link], as well as the cheapest alternative.
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Main articles: PlayStation 4 system software[image: External link] and List of PlayStation applications[image: External link]
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 PlayStation 4 system software




The PlayStation 4's operating system[image: External link] is called "Orbis OS", based upon a customized FreeBSD[image: External link] 9.[75][76][77]

The console does not require an Internet connection for usage, although more functionality is available when connected.[78] The PS4 is the first to include a WebKit[image: External link]-based web browser, which is a departure from its predecessor's NetFront[image: External link] browser;[79] it is based on the same modern WebKit core as Google Chrome[image: External link] and Safari[image: External link], giving it high compatibility in HTML5[image: External link] compliance testing.[80]

The console introduces a new customizable menu interface titled the "PlayStation Dynamic Menu", featuring a variety of color schemes.[64] The interface displays the player's profile, recent activity, notifications, and other details in addition to unlocked trophies[image: External link].[81] It allows multiple user accounts, all with their own pass-codes. Each player account has the option to share their real name with friends, or use a nickname in other situations when anonymity is important. Facebook[image: External link] profiles can be connected to PlayStation Network accounts, making it easier to recognize friends.[82] The default home screen features real time content from friends. The "What's New" activity feed includes shared media, recently played games, and other notifications.[24] Services from third-party vendors, such as Netflix[image: External link] and Amazon Video[image: External link], can be accessible within the interface.[83] Multitasking[image: External link] is available during gameplay, such as opening the browser or managing party chat, and switching between applications is done by double-tapping the "PS" button.[24]

The PlayStation Camera or a microphone enables the user to control the system using voice input[image: External link]. Players can command the interface to start a game, take screenshots, and save videos. Saying "PlayStation" initiates voice control, and "All Commands" displays a list of possible commands.[84]
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The PlayStation 4 system software supports Blu-ray[image: External link] and DVD[image: External link] playback and 3D functionality. Playing a CD is unsupported,[85] but custom music and video files can be played from DLNA[image: External link] servers and USB drives[image: External link] using the Media Player app.[86]
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Main article: PlayStation Network[image: External link]


The PlayStation 4 allows users to access a variety of free and premium PlayStation Network (PSN) services, including the PlayStation Store[image: External link], PlayStation Plus[image: External link] subscription service, PlayStation Music[image: External link] powered by Spotify[image: External link], and the PlayStation Video[image: External link] subscription service, which allows owners to rent or buy TV shows and films à la carte[image: External link].[24] A United States-exclusive cloud-based television-on-demand[image: External link] service known as PlayStation Vue[image: External link] began beta testing in late November 2014.[87][88] Sony intends to expand and evolve the services it offers over the console's lifespan.[89] Unlike PS3, a PlayStation Plus membership is required to access multiplayer in most games; this requirement does not apply to free-to-play or subscription-based titles.[90]
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Main articles: PlayStation App[image: External link] and Remote Play[image: External link]


Smartphones and tablets can interact with the PlayStation 4 as second screen[image: External link] devices, and can also wake the console from sleep mode.[91] A Sony Xperia[image: External link] smartphone, tablet or the PlayStation Vita[image: External link] can be used for streaming gameplay from the console to handheld, allowing supported games to be played remotely from around a household or away from home.[92][93] Sony has ambitions to make all PS4 games playable on PlayStation Vita.[24] Developers can add Vita-specific controls for use via Remote Play.[94] This feature was later expanded to enable PS4 Remote Play functionality on Microsoft Windows PCs and on Apple OS X Macs. The update, released in April 2016, allows for Remote Play functionality on computers running Windows 8.1[image: External link], Windows 10[image: External link], OS X Yosemite[image: External link], and OS X El Capitan[image: External link]. Remote Play supports resolution[image: External link] options of 360p, 540p, and 720p (1080p is available on PS4 Pro), frame rate[image: External link] options of 30-60 FPS, and the DualShock 4 can be connected via USB[image: External link].[95]

The PlayStation App allows iOS[image: External link] and Android[image: External link] mobile devices to interact with the PlayStation 4 from their device. The user can use this application to purchase PS4 titles from the console and have them remotely downloaded, watch live streams of other gamers, and/or view in-game maps while playing games.[96]
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Sony is focused on "social" aspects as a major feature of the console. Although the PS4 has improved social functionality, the features are optional and can be disabled.[89]
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 Community creation




Users have the option to create or join community groups based upon personal interest. Communities include a discussion board, accomplishments and game clips shared by other members, plus the ability to join group chat and launch cooperative games. Sony stated that "communities are a good way to socialize with like-minded players", particularly when "you want to tackle a big multiplayer raid, but don't have enough friends available".[98]
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 Media sharing




The DualShock 4 controller includes a "SHARE" button, allowing the player to cycle through the last 60 minutes of recorded gameplay to select a screenshot or video clip appropriate for sharing. Media is uploaded seamlessly from the console to other PSN users or social networking sites such as Dailymotion[image: External link], Facebook[image: External link], Twitter[image: External link] and YouTube, or else users can copy media to a USB flash drive[image: External link] and upload to a social network or website of their preference.[99] Players can also use a free video editing application named ShareFactory to cut and assemble their favorite video clips, add custom music or voice commentary with green screen effects. Subsequent updates have added options for picture-in-picture layouts, the ability to create photo collages and animated GIFs[image: External link].[100][101]
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 Live broadcasting




Gamers can either watch live gameplay of titles which their friends are playing through the PS4 interface with cross-game camera and microphone input, spectate silently, or broadcast their own gameplay live via DailyMotion[image: External link], Twitch[image: External link],[102] Ustream[image: External link],[24] Niconico[image: External link],[103] or YouTube Gaming[image: External link],[98] allowing for friends and members of the public to view and comment upon them from other web browsers and devices. If a user is not screen-casting, a friend can send them a "Request to Watch" notification.[98]
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 Share Play




Share Play allows users to invite an online friend to join their play session via streaming, even if they do not own a copy of the game. Users can pass control of the game entirely to the remote user, or partake in cooperative multiplayer[image: External link] as if they were physically present. Mark Cerny says that remote assistance is particularly useful when confronted by a potentially game-defeating obstacle. "You can even see that your friend is in trouble and reach out through the network to take over the controller and assist them through some difficult portion of the game", he said. Share Play requires a PlayStation Plus subscription and can only be used for one hour at a time.[104][105]
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 Games




Main article: List of PlayStation 4 games[image: External link]


PlayStation 4 games are distributed at retail on Blu-ray Disc[image: External link], and digitally as downloads through the PlayStation Store[image: External link].[106] Games are not region-locked, so titles purchased in one region can be played on consoles in all regions,[107] and players can sign-on to any PS4 console to access their entire digital game library.[108] All PlayStation 4 games must be installed[image: External link] to the console's storage: users can begin to play portions of a game (such as opening levels) once the installation or download reaches a specific point, while the remainder of the game is downloaded or installed in the background. Updates to games and system software are also downloaded in the background and while in standby.[53] PS4 users will, in the future, be able to browse titles and stream games via Gaikai[image: External link] to demo[image: External link] them almost instantaneously.[24][109] Sony says it is committed to releasing an ever-increasing number of free-to-play[image: External link] games, including PlanetSide 2[image: External link] and War Thunder[image: External link].[110][111] Sony also took steps to make it easier for independent game developers[image: External link] to release titles for the PS4 by giving them the option to self-publish their own games rather than rely upon others to distribute their titles.[112][113]
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 Backward compatibility




See also: PlayStation 4 system software § Backward compatibility[image: External link], and List of PlayStation 2 games for PlayStation 4[image: External link]


PlayStation 4 is not compatible with PlayStation 3[image: External link] games directly.[114] Selected PS3 games are available for streaming via PlayStation Now[image: External link].[115] On December 5, 2015, Sony first released emulated versions of selected PlayStation 2[image: External link] games as digital purchases, upscaled to high definition and with support for PS4 social features.[116] PlayStation 4 is, otherwise, not compatible with PS2 games.[116]
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 PlayStation Now




Main articles: PlayStation Now[image: External link] and List of PlayStation Now games[image: External link]


In December 2013, Andrew House[image: External link] indicated that Sony was planning to launch a cloud gaming[image: External link] service for the PS4 in North America within the third quarter of 2014, with a European launch to follow in 2015.[117][118]

At Consumer Electronics Show[image: External link] on January 7, 2014, Sony unveiled PlayStation Now[image: External link], a digital distribution service[image: External link] which will initially allow users to access PlayStation 3 games on the PS4 via a cloud-based streaming system, purchasing games individually or via a subscription, as a solution of no backwards compatibility on the hardware of the console.[115] The United States Open Beta went live on July 31, 2014.[119] The official United States release of the service was on January 13, 2015.[120] PlayStation Now is in closed beta in the United Kingdom.[121]
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[image: TOC] TOC Next [image: Next chapter] 
 Pre-release




Pre-release reception to the console from developers and journalists was positive. Mark Rein of Epic Games[image: External link] praised the "enhanced" architecture of Sony's system, describing it as "a phenomenal piece of hardware".[122] John Carmack[image: External link], programmer and co-founder of id Software[image: External link], also commended the design by saying "Sony made wise engineering choices",[123] while Randy Pitchford of Gearbox Software[image: External link] expressed satisfaction with the amount of high-speed memory in the console.[124] Eurogamer also called the graphics technology in the PS4 "impressive" and an improvement from the difficulties developers experienced on the PlayStation 3.[49]

Numerous industry professionals have acknowledged the PlayStation 4's performance advantage over the Xbox One. Speaking to Edge[image: External link] magazine, multiple game developers have described the difference as "significant" and "obvious".[11] ExtremeTech says the PS4's graphics processing unit offers a "serious advantage" over the competition, but due to the nature of cross-platform development, titles that share the same assets will appear "very similar". In other scenarios, designers may tap some of PS4's additional power in a straightforward manner, to boost frame rate or output at a higher resolution, whereas games from Sony's own first-party studios that take full advantage of the hardware "will probably look significantly better than anything on the Xbox One".[125]

In response to concerns surrounding the possibility of DRM[image: External link] measures to hinder the resale of used games (and in particular, the initial DRM policies of Xbox One, which did contain such restrictions), Jack Tretton[image: External link] explicitly stated during Sony's E3 press conference that there would be "no restrictions" on the resale and trading of PS4 games on physical media, while software product development head Scott Rohde specified that Sony was planning to disallow online passes[image: External link] as well, going on to say that the policies were designed to be "consumer-friendly, extremely retailer-friendly, and extremely publisher-friendly".[126][127] After Sony's E3 2013[image: External link] press conference, IGN responded positively to Sony's attitude towards indie developers and trading games, stating they thought "most gamers would agree" that "if you care about games like [Sony] do, you'll buy a PlayStation 4".[128] PlayStation 4's removable and upgradable hard drive[image: External link] also drew praise from IGN, with Scott Lowe commenting that the decision gave the console "another advantage" over the Xbox One, whose hard drive cannot be accessed.[129]

GameSpot called the PlayStation 4 "the gamer's choice for next-generation", citing its price, lack of restrictive digital rights management[image: External link], and most importantly, Sony's efforts to "acknowledge its consumers" and "respect its audience" as major factors.[130]
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 Post-release




The PlayStation 4 has been acclaimed by critics. Scott Lowe of IGN gave it an 8.2 rating out of 10 praising the console's DualShock 4 design and social integration features. He criticized the console's lack of software features and for underutilizing the DualShock 4's touch pad.[131] The Gadget Show[image: External link] gave a similar review complimenting the DualShock 4's new triggers and control sticks, in addition to the new Remote Play feature, yet criticized the system's lack of media support at launch.[132] IGN compared the Xbox One and the PlayStation 4 over various categories, allowing their readers to vote for their preferred system. The PS4 won every category offered, and IGN awarded the PS4 with their People's Choice Award.[133]

Shortly following the launch, it became apparent that some games released on multiple platforms were available in higher resolutions on the PS4 as opposed to other video game consoles. Kirk Hamilton of Kotaku reported on the differences in early games such as Call of Duty: Ghosts[image: External link] and Assassin's Creed IV: Black Flag[image: External link] which ran at 1080p on the PS4, but in 720p and 900p, respectively, on the Xbox One.[134]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Sales






	Region
	Lifetime hardware sell-through by region



	United States
	14.2M (as of July 30, 2016)[citation needed[image: External link]]




	Japan
	4.2M (as of January 17, 2017)[135]




	Germany
	3.2M (as of July 2016)[136]




	United Kingdom
	3M (as of January 31, 2016)[137][138]




	France
	2M (as of January 21, 2016)[139][140]




	Spain
	700K (as of June 17, 2015)[141]




	South Africa
	50,000 (as of December 12, 2014)[142]




	Worldwide
	53.4M (as of January 1, 2017)[5]





Demand for PlayStation 4 was strong. In August 2013, Sony announced the placement of over a million preorders for the console,[143] while on the North American launch alone, one million PlayStation 4 consoles were sold.[144] In the UK, the PlayStation 4 became the best-selling console at launch, with the sale of 250,000 consoles within a 48-hour period[145] and 530,000 in the first five weeks.[146]

On January 7, 2014, Andrew House[image: External link] announced in his Consumer Electronics Show[image: External link] keynote speech that 4.2 million PS4 units had been sold-through by the end of 2013,[147] with more than 9.7 million software units sold.[148] On February 18, 2014, Sony announced that, as of February 8, it had sold over 5.3 million console units following the release of the PS4 onto the North American and Western European markets.[149][150] Within the first two days of release in Japan during the weekend of February 22, 2014, 322,083 consoles were sold.[151] PS4 software unit sales surpassed 20.5 million on April 13, 2014.[152] During Japan's 2013 fiscal year[image: External link], heightened demand for the PS4 helped Sony top global console sales, beating Nintendo for the first time in eight years.[153]

According to data released by Nielsen[image: External link] in August 2014, nine months after the PS4 was released, thirty-one percent of its sales were to existing Wii and Xbox 360 owners, none of whom had by then owned a PS3.[154] At Gamescom 2014, it was announced that 10 million PS4 units had been sold-through to consumers worldwide,[155] and on November 13, it was announced that the PlayStation 4 was the top-selling console in the U.S. for the tenth consecutive month.[156]

In its first sales announcement of 2015, Sony confirmed on January 4 that it had sold-through 18.5 million PlayStation 4 units.[157] Sony updated the sell-through figures for the system throughout 2015: over 20 million consoles as of March 3, 2015,[158] over 30 million as of November 22, 2015,[159] and over 35 million by the end of 2015.[5] As of May 22, 2016, total worldwide sell-through reached 40 million.[160]

The PlayStation 4 holds a market share of at least 70% within all European countries, as of June 2015.[161]



	Lifetime worldwide hardware sell-through
	Lifetime worldwide software sell-through
	Tie ratio



	2.1M (as of December 1, 2013)[162]

	N/A
	N/A



	4.2M (as of December 28, 2013)[163]

	9.7M (as of December 28, 2013)

	2.31 games/console



	5.3M (as of February 8, 2014)[164]

	N/A
	N/A



	6.0M (as of March 2, 2014)[165]

	13.7M (as of March 2, 2014)

	2.28 games/console



	7.0M (as of April 6, 2014)[166]

	20.5M (as of April 6, 2014)

	2.93 games/console



	10.0M (as of August 10, 2014)[167]

	30M (as of August 10, 2014)

	3 games/console



	14.4M (as of November 22, 2014)[168]

	64.0M (as of November 22, 2014)

	4.44 games/console



	18.5M (as of January 4, 2015)[168]

	81.8M (as of January 4, 2015)

	4.42 games/console



	20.2M (as of March 1, 2015)[169]

	N/A
	N/A



	30.2M (as of November 22, 2015)[170]

	N/A
	N/A



	35.9M (as of January 3, 2016)[171]

	N/A
	N/A



	40.0M (as of May 22, 2016)[160]

	270.9M (as of May 22, 2016)

	6.77 games/console



	50.0M (as of December 6, 2016)[172]

	369.6M (as of December 4, 2016)

	7.39 games/console



	53.4M (as of January 1, 2017)[5]

	401.1M (as of January 1, 2017)[173]

	7.51 games/console






	Worldwide hardware shipments



	Quarterly[174]

	Lifetime



	4.5M (Launch – December 31, 2013)

	4.5M (as of December 31, 2013)




	3.0M (January 1, 2014 – March 31, 2014)

	7.5M (as of March 31, 2014)




	2.7M (April 1, 2014 – June 30, 2014)

	10.2M (as of June 30, 2014)




	3.3M (July 1, 2014 – September 30, 2014)

	13.5M (as of September 30, 2014)




	6.4M (October 1, 2014 – December 31, 2014)

	19.9M (as of December 31, 2014)




	2.4M (January 1, 2015 – March 31, 2015)

	22.3M (as of March 31, 2015)




	3.0M (April 1, 2015 – June 30, 2015)

	25.3M (as of June 30, 2015)




	4.0M (July 1, 2015 – September 30, 2015)

	29.3M (as of September 30, 2015)




	8.4M (October 1, 2015 – December 31, 2015)

	37.7M (as of December 31, 2015)




	2.3M (January 1, 2016 – March 31, 2016)

	40.0M (as of March 31, 2016)




	3.5M (April 1, 2016 – June 30, 2016)

	43.5M (as of June 30, 2016)




	3.9M (July 1, 2016 – September 30, 2016)

	47.4M (as of September 30, 2016)




	9.7M (October 1, 2016 – December 31, 2016)

	57.1M (as of December 31, 2016)




	2.9M (January 1, 2017 – March 31, 2017)

	60.0M (as of March 31, 2017)
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 Hardware revisions




Main article: PlayStation 4 models[image: External link]








The PlayStation 4 has been produced in various models: the original, the Slim, and the Pro. Successive models have added or removed various features, and each model has variations of Limited Edition consoles.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 PlayStation 4 Slim




On September 7, 2016, Sony announced a hardware revision of PlayStation 4, model number CUH-2000, known colloquially as the PlayStation 4 Slim. It is a revision of the original PS4 hardware with a smaller form factor; it has a rounded body with a matte finish on the top of the console rather than a two-tone finish, and is 40% smaller in size than the original model. The two USB ports on the front have a larger gap between them, and the optical audio port was removed.[175] It was released on September 15, 2016, with a 500GB model at the same price as the original version of the PlayStation 4.[39] On April 18, 2017, Sony announced that the slim model would be upgraded to include 1 TB of storage, with no change in price.[176]
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 PlayStation 4 Pro




PlayStation 4 Pro (codenamed Neo)[36] was announced on September 7, 2016 and launched worldwide on November 10, 2016.[177] Its model number is CUH-7000.[178] It is an updated version of the PlayStation 4 with improved hardware to enable 4K[image: External link] rendering and improved PlayStation VR[image: External link] performance, including an upgraded GPU with 4.2 teraflops[image: External link] of processing power and hardware support for checkerboard rendering[image: External link],[179] and a higher CPU clock. Games marketed as PS4 Pro Enhanced may be optimized for higher graphics quality, resolution, or HDR support when running on PS4 Pro.[180] Although capable of streaming 4K video, the PS4 Pro does not support Ultra HD Blu-ray[image: External link].[181][182][183]

Rendering games at 4K resolution is achieved through various rendering techniques and hardware features; PlayStation technical chief Mark Cerny explained that Sony could not "brute force" 4K without compromising form factor and cost, so the console was designed to support "streamlined rendering techniques" using custom hardware, "best-in-breed temporal and spatial anti-aliasing algorithms", and "many new features from the AMD Polaris[image: External link] architecture as well as several even beyond it". The most prominent technique used is checkerboard rendering, wherein the console only renders portions of a scene using a checkerboard pattern, and then uses algorithms to fill in the non-rendered segments. The checkerboarded screen can then be smoothed using an anti-aliasing filter. Hermen Hulst of Guerrilla Games[image: External link] explained that PS4 Pro could render something "perceptively so close [to 4K] that you wouldn't be able to see the difference."[184][185][186]

PS4 Pro supports Remote Play, Share Play, and streaming at up to 1080p resolution at 60 frames per second. 2160p screenshots, and 1080p video at 30 frames per second, can also be captured via the share button.[187]
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Xbox One






This article is about the eighth-generation console. For the first Xbox console, see Xbox (console)[image: External link].

"Xone" redirects here. For the fantasy novel, see Xone of Contention[image: External link].

Xbox One is a line of home video game consoles[image: External link] developed by Microsoft[image: External link]. Announced in May 2013, it is the successor to Xbox 360[image: External link] and the third console in the Xbox family[image: External link]. It was first released in North America, parts of Europe, Australia, and Brazil in November 2013, and in Japan, China, and other European countries in September 2014. It is the first Xbox game console to be released in China, specifically in the Shanghai Free-Trade Zone[image: External link]. Microsoft marketed the device as an "all-in-one entertainment system".[12] The Xbox One line mainly competes against consoles such as Sony[image: External link]'s PlayStation 4 and Nintendo's Wii U[image: External link] as part of the eighth generation of video game consoles[image: External link].

Moving away from its predecessor's PowerPC[image: External link]-based architecture[image: External link], Xbox One marks a shift back to the x86[image: External link] architecture used in the original Xbox[image: External link]; it features an AMD[image: External link] Accelerated Processing Unit[image: External link] (APU) built around the x86-64[image: External link] instruction set[image: External link]. Xbox One's controller[image: External link] was redesigned over the Xbox 360's, with a redesigned body, D-pad[image: External link] and triggers capable of delivering directional haptic feedback[image: External link]. The console places an increased emphasis on cloud computing[image: External link], as well as social networking features, and the ability to record[image: External link] and share video clips or screenshots from gameplay, or live-stream[image: External link] directly to streaming services such as Mixer[image: External link] and Twitch[image: External link]. Games can also be played off-console via a local area network on supported Windows 10[image: External link] devices. The console can play Blu-ray Disc[image: External link], and overlay[image: External link] live television programming from an existing set-top box[image: External link] or a digital tuner for digital terrestrial television[image: External link] with an enhanced program guide[image: External link]. The console optionally included a redesigned Kinect[image: External link] sensor, marketed as the "Kinect 2.0", providing improved motion tracking[image: External link] and voice recognition[image: External link] for use in its graphical user interface[image: External link] (GUI) and games.

Xbox One received mostly positive reception for its refined controller design, multimedia features, and voice navigation. Its quieter and cooler design was praised for making the console more reliable than its predecessor on-launch, but the console was generally criticized for running games at a technically lower graphical level than the PlayStation 4. Its original user interface was panned for being nonintuitive, although changes made to it and other aspects of the console's software post-launch received positive reception. Its Kinect received praise for its improved motion-tracking accuracy, its face recognition logins, and its voice commands.

In August 2016, Microsoft released a refreshed Xbox One model known as Xbox One S; it has a streamlined design, native support for 4K[image: External link] video playback and upscaling, and HDR10[image: External link] high-dynamic-range color[image: External link]. It was praised for its smaller size, its on-screen visual improvements, and its lack of an external power supply, but its regressions such as the lack of a native Kinect port were noted. A hardware revision known as Xbox One X was unveiled in June 2017, after being teased in 2016 with the name of Project Scorpio. It features major hardware upgrades focused on enabling 4K gameplay, and will be backward compatible[image: External link] with all existing Xbox One software and hardware. It is set for release in November 2017.
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 History




Xbox One is the successor to Xbox 360, Microsoft's previous video game console, which was introduced in 2005 as part of the seventh generation of video game consoles[image: External link].[13] Over the years, the 360 had received a number of small hardware revisions to reduce the unit's size and improve its reliability.[14] In 2010, Microsoft's Chris Lewis stated that the 360 was about "halfway" through its lifecycle; this was aided by the introduction of the Kinect[image: External link] motion sensor that year, which Lewis stated would extend the lifecycle by five years.[15]

Initial hardware for the 360's successor, commonly referred to by the industry as the "Xbox 720",[16] was reportedly under development as early as May 2011.[17] The official developer kit was codenamed Durango,[18] and appeared to be available to developers by mid-2012.[19] Leaked documents suggested that the new console would include an improved Kinect sensor, cloud access[image: External link] to games and media, integration with phone and tablet devices, and technology to provide players heads-up displays on glasses worn by the player, codenamed "Fortaleza"; Microsoft did not comment on these reported features.[20] Leaked design documents also suggested that Microsoft was seeking to eliminate the ability to play used games, though Microsoft later clarified it was still reviewing the design and were "thinking about what is next and how we can push the boundaries of technology like we did with Kinect", but did not comment on the validity of the information.[21]

The console was publicly unveiled under the name Xbox One on May 21, 2013 in a press conference designed to cover the unit's broad multimedia and social capabilities.[22][23][24] A second press event for the console was held during E3 2013[image: External link], focusing on its video game-oriented functionality.[25] At that time, Microsoft announced that the console would be released in 21 different markets on November 22, 2013, but this was later amended down to 13.[26][27] The change, which pushed the release date for the other eight markets to 2014, was attributed to unforeseen complexity in localizing[image: External link] the device's voice recognition capabilities.[28] Later, in September 2014, the Xbox One was released in 26 markets, including remaining markets in Europe, the Japanese market, and Middle Eastern markets.[26][27][29][30][31]

From the first announcement to the actual launch of the product, Microsoft made some significant changes to the console. Initially the system was to be able to play a disc-based game without the disc after the initial install; however, this came with a requirement that the users would have to connect online once per day, as well as restrictions on used games. These policies were reversed in June 2013.[32][33]

In 2015, four members of an international hacking group pleaded guilty to gaining unauthorized access to Microsoft's computer network and obtaining sensitive information relating to Xbox One and Xbox Live.[34] At the time of the security breach, Microsoft was in the development stage for its next-generation gaming system. Between 2011 and 2013, the hackers spent hundreds of hours searching through Microsoft's network copying log-in credentials, source code, technical specifications and other data. Group members say they were driven by an immense curiosity about Microsoft's then-unreleased Xbox One console and associated software. "Using stolen access credentials", two of the hackers also committed a physical theft by entering "a secure building on Microsoft's Redmond Washington campus" and carrying away three "Durango" development kits.[35][36]
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 Hardware
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 Design




The original Xbox One's exterior casing consists of a two-tone "liquid black" finish; with half finished in a matte grey, and the other in a glossier black. The matte side of the top of the console consists of a large air vent. The design was intended to evoke a more entertainment-oriented and simplified look than previous iterations of the console; among other changes, the LED rings used by Xbox 360 are replaced by a glowing white Xbox logo used to communicate the system's status to the user.[37] Due to the overall ventilation design of the console, the original Xbox One is designed to only sit horizontally.[38]
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 Internals




Xbox One is powered by an AMD[image: External link] " Jaguar[image: External link]" Accelerated Processing Unit[image: External link] (APU) with two quad-core[image: External link] modules totaling eight x86-64[image: External link] cores clocked at 1.75  GHz[image: External link],[8][39] and 8  GB[image: External link] of DDR3[image: External link] RAM[image: External link] with a memory bandwidth of 68.3 GB/s.[8][40] The memory subsystem also features an additional 32 MB of "embedded static" RAM, or ESRAM[image: External link], with a memory bandwidth of 109 GB/s.[41] For simultaneous read and write operations, the ESRAM is capable of a theoretical memory bandwidth of 192 GB/s and that a memory bandwidth of 133 GB/s has been achieved with operations that involved alpha transparency[image: External link] blending.[42] The system includes a non-replaceable hard drive[43] and a Blu-ray Disc[image: External link] optical drive.[24][44][45] 138 GB of hard drive space is used by the operating system, with the remainder available for the storage of games.[46] Since the June 2014 software update, up to two USB drives can be connected to Xbox One to expand its capacity. External drives must support USB 3.0[image: External link] and have a capacity of at least 256 GB.[47]

It was reported that 3 GB of RAM would be reserved for the operating system and utility software[image: External link], leaving 5 GB for games.[48][49][50][51] With DirectX[image: External link] 11.2 as the console's API[image: External link],[52] the graphics processing unit[image: External link] (GPU) is based on an AMD GCN[image: External link] architecture with 12 compute units, which have a total of 768 cores,[40] running at 853  MHz[image: External link] providing an estimated peak theoretical power of 1.31 T FLOPS[image: External link].[53] For networking, Xbox One supports Gigabit Ethernet[image: External link], 802.11n[image: External link] wireless, and Wi-Fi Direct[image: External link].[54]

Xbox One supports 4K resolution[image: External link] video output and 7.1 surround sound[image: External link].[44] Yusuf Mehdi, corporate vice president of marketing and strategy for Microsoft, has stated that there is no hardware restriction that would prevent games from running at 4K resolution.[56] Unlike the Xbox 360, the Xbox One does not support 1080i[image: External link] and other interlaced[image: External link] resolutions. Xbox One supports HDMI[image: External link] 1.4 for both input and output, and does not support composite[image: External link] or component video[image: External link].[24][44][57]

The console can monitor its internal temperature and adjust accordingly to prevent overheating[image: External link]; alongside increasing fan speed, additional measures can be taken, including forcing the hardware to run in a lower power state—a feature that was not present on Xbox 360. Restricting power consumption lowers maximum performance, but the setting would be intended as a last resort to prevent permanent hardware damage.[58]
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 Controller




The Xbox One's controller[image: External link] maintains the overall layout found in the Xbox 360's controller[image: External link], but with various refinements to its form. Among its changes include a smoother form, textured analog sticks, a four-way directional pad[image: External link], and redesigned triggers and shoulder buttons with a curved shape for ergonomics[image: External link].[59][60][61][62] "Menu" and "View" buttons have replaced the Start and Back buttons.[63] Each trigger features independent rumble motors called "Impulse Triggers", which allows developers to program directional vibration. One trigger can be made to vibrate when firing a gun, or both can work together to create feedback that indicates the direction of an incoming hit.[64] The controller also contains light emitters that allow it to be tracked and paired using the Kinect sensor, and to detect when it's not being held to automatically enter a low-power state.[60] An updated revision of the controller was released in June 2015, which includes a 3.5-millimeter headphone jack and other minor changes.[65][66]

The Xbox One controller includes a micro USB[image: External link] port; when attached via a micro-USB cable, the controller can operate without battery power and can charge remotely, and is supported on computers running Windows 7[image: External link] or later with drivers[image: External link].[60][67] The Xbox One Wireless Adapter accessory allows wireless use of Xbox One controllers on Windows computers also running Windows 7 or later.[68][69]

The Elite Wireless Controller, or just Elite Controller, was released in October 2015. It was described and marketed as "an elite controller for the elite gamer", containing interchangeable parts, "hair trigger locks" for the triggers that allow users to reduce the amount of distance they must be pressed to register a press, and software for remapping buttons.[70][71][72]
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 Kinect 2.0 sensor




Main article: Kinect for Xbox One[image: External link]


The Kinect[image: External link] 2.0, an updated natural user interface[image: External link] sensor, was redesigned and recreated to provide motion-tracking and voice commands for the Xbox One.[73]

Kinect 2.0 features a wide-angle time-of-flight camera[image: External link][74] and a 1080p[image: External link] camera, in comparison to the VGA resolution[image: External link] of the Xbox 360 version, and processes 2GB of data per second to map its environment. Kinect 2.0 has an improved accuracy over its predecessor; it can track up to 6 people simultaneously, referred to as "skeletons", perform heart rate[image: External link] tracking, track controller gestures, and read QR codes[image: External link] to redeem Xbox Live gift cards. By default, voice recognition is active at all times, so the console can receive voice commands from the user, even when the console is in sleep mode[image: External link]. It is possible to wake the console with a command, although settings are available to change which individual Kinect functions are active.[73][75][76][77]

Prior to and after the mandate, all Xbox One consoles initially shipped with the Kinect sensor included. On June 9, 2014, cheaper Xbox One bundles were introduced, which did not include the Kinect sensor.[78] Microsoft stated the decision to offer Xbox One bundles without Kinect was to "[offer] a choice to people that would allow people to buy an Xbox One and then ramp up to Kinect when they can afford to", while also allowing games to use processing power that was previously reserved for Kinect.[79] An updated Xbox Development Kit issued in June 2014 allows developers to explicitly disable motion tracking functionality in games, allowing access to additional system resources that represent about 10% of the GPU processing power. These resources were previously reserved for Kinect skeletal tracking, regardless of whether the Kinect sensor was attached or in use.[79]

A Windows compatible Kinect 2.0 was released on July 15, 2014.[80] Kinect 2.0 was released as a standalone and optional item in October 2014; it is bundled with a digital copy of Dance Central Spotlight[image: External link].[81]
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 Software and services




See also: Xbox One system software[image: External link] and List of Xbox One applications[image: External link]


Xbox One runs two operating systems within a hypervisor[image: External link]; games run within one separate operating system, while apps and the user interface run within a stripped-down version of Microsoft Windows; the original system software was based on Windows 8[image: External link], but it has since been changed to Windows 10[image: External link].[82][83] This architecture allows resources to be allocated specifically to different aspects of the console's functions, including multitasking and Kinect processing, ensuring an "absolute guarantee of performance" for games.[84][85] Xbox One supports Universal Windows Platform[image: External link] apps, which can be designed to run across Xbox One, Windows 10, and Windows 10 Mobile[image: External link] in synchronization with the Windows platform.[82][86][87]

Xbox One's user interface is modeled on Metro design language[image: External link].[88] The dashboard is divided into "Home", "Community", "OneGuide", and "Store" sections.[89] Pressing the Xbox Guide button opens a sidebar with access to common functions such as the friends list, apps, the user's party, and settings.[89] Users can go back to the dashboard while using games or apps using either the Xbox button on their controller or a voice command; up to four apps can run (either actively or in the background) at once, but only one game can run at a time.[88] Use of Kinect enables the ability to control the console via voice commands[image: External link]. Xbox One's voice control capabilities are similar to, albeit richer than those of Xbox 360.[90] The voice assistant Cortana[image: External link] was added in 2016 to provide expanded voice command functionality with natural language recognition[image: External link].[91]

Motion control support was also available on the dashboard with Kinect, as well as the ability to "snap" applications to the side of the screen for multitasking; however, these features have since been removed.[92][93]

The dashboard originally used a layout similar to Windows 8's "Start screen[image: External link]", with a horizontal-scrolling, tile-based interface.[83][88][94] This design was replaced for Xbox Preview Program members in September 2015 with the current interface, known as "the New Xbox One Experience",[92] which was publicly released as part of the November 12, 2015 system update.[95][96]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Multimedia features




The Xbox One can view and play content from DLNA[image: External link] servers and USB storage devices using the "Media Player" app.[97] An application allows playback of video from Blu-ray Disc[image: External link], DVD[image: External link] and CD[image: External link] media.[98]

The console provides the ability to feed live television by serving as an HDMI pass-through for an existing television provider's[image: External link] set-top box[image: External link] or an optional Digital TV Tuner accessory that allows use of digital terrestrial television[image: External link].[99] The console provides its own electronic program guide[image: External link] known as OneGuide, augmenting the existing streaming functionality to provide show recommendations based on viewing history, integrated access to "App Channels" corresponding to online video services, and voice control via Kinect. The set-top box and television are controlled by OneGuide using an IR blaster[image: External link].[83][94][100][101]

The Xbox One does not provide full DVR[image: External link] functionality for recording television programs: executive Yusuf Mehdi indicated that the console would "work in tandem" with existing television services, but that Microsoft would need to work with them directly to provide extended functionality, such as DVR integration.[102] The digital TV tuner accessory allows limited DVR functionality for pausing and rewinding live TV for up to 30 minutes.[103] In June 2016, Microsoft announced that their plans for full DVR[image: External link] functionality for the Xbox One were on hold.[104]
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 Xbox Live




Main article: Xbox Live[image: External link]


The Xbox Live service has been scaled up to use 300,000 servers for Xbox One users.[105] Cloud storage[image: External link] is available to save music, films, games and saved content, and developers are able to use Live servers (along with the Microsoft Azure[image: External link] cloud computing[image: External link] platform) to offer dynamic in-game content and other functionality.[106] Users can have up to 1,000 friends.[107][108][109][110] The December 2016 software update added the new social networking feature Clubs, which allows users to join groups focused on specific interests or games, and Looking for group (LFG), a system to help users locate players to join their party for multiplayer play.[111]

Players can use the Upload Studio app to edit and share clips from the last five minutes of gameplay footage that is automatically recorded by the console.[112] Games can also be developed so that recording can automatically be triggered in response to notable events, such as achievements.[83] Xbox One supports streaming directly to the services Mixer[image: External link][113][114] and Twitch[image: External link]. Users can use voice commands to immediately begin streaming footage of their current game directly to the service, and use Kinect's camera and microphone to record video and audio narration.[115] Users can feature recorded clips on their Xbox Live profile page in a "Showcase" section.[83]

As with Xbox 360, premium online features such as multiplayer, voice communication, broadcasting and Upload Studio require an Xbox Live Gold[image: External link] subscription to use. Unlike Xbox 360, a user's Xbox Live Gold subscription benefits apply to all other users of their designated "home" console as well, rather than requiring a separate subscription for each user.[116] Since June 2014, applications no longer require an Xbox Live Gold membership to use. Additional subscriptions for outside services such as Netflix[image: External link] may still be required.[117][118] Microsoft also extended its Games with Gold[image: External link] program to Xbox One, providing free Xbox 360 and Xbox One games to Xbox Live Gold subscribers on a monthly basis.[119][120]
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 Second screen and streaming




The Xbox SmartGlass[image: External link] app[image: External link] provides extended functionality on Xbox One, allowing devices running Windows Phone[image: External link], Windows 8[image: External link], iOS[image: External link] and Android[image: External link] to be used as a companion device for Xbox One features, such as powering on the console, a remote control[image: External link], accessing messages and the Activity Feed, purchasing content, and providing integration with certain games and content.[25][121][122] The SmartGlass app can also be used to stream live television to Android and Windows devices if the console is using a USB digital television tuner.[123]

On Windows 10[image: External link], SmartGlass is succeeded by the Xbox App, which supports the local streaming of games from Xbox One to personal computers[image: External link] and tablets[image: External link] running Windows 10.[124] An Xbox One controller must be used, but Windows-compatible headsets and microphones can be used for voice chat. Games requiring Kinect are not supported, while Game DVR and online streaming are not available while using this functionality.[125]

Per a partnership with Oculus VR[image: External link], users will also be able to stream Xbox One games to the Oculus Rift[image: External link] virtual reality headset by means of Xbox app for Windows 10; as of 2015 there were no immediate plans for direct integration between Xbox One and Oculus Rift.[126][127][128]
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 Games




See also: List of Xbox One games[image: External link]


Xbox One games are distributed at retail on Blu-ray Disc[image: External link], and digitally as downloads through Xbox Games Store[image: External link].[109][110] All Xbox One games must be installed[image: External link] to the console's storage: users can begin to play portions of a game (such as opening levels) once the installation or download reaches a specific point, while the remainder of the game is downloaded or installed in the background. Updates to games and system software are also downloaded in the background and while in standby.[129] If the game is installed from physical media, the disc is still required for validation purposes.[130] If the game is installed on another console, and that console owner no longer has access to the disc, the owner has the option of unlocking the install on their hard drive by purchasing it through Xbox Live; the installed game then acts as a game installed on the hard drive.[130] An active internet connection may be required for some games, particularly those that integrate cloud computing.[130]

Microsoft released its Xbox Game Preview program in 2015. Similar to Steam Early Access[image: External link], it lets developers launch unfinished games for consumers to purchase and beta test before its official launch.[131]
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 Backward compatibility




See also: Xbox One system software § Backward compatibility[image: External link], List of Xbox games compatible with Xbox One[image: External link], and List of Xbox 360 games compatible with Xbox One[image: External link]


At its launch, the Xbox One did not have native backward compatibility[image: External link] with original Xbox[image: External link] or Xbox 360[image: External link] games.[133][134] Senior project management and planning director Albert Penello explained that Microsoft was initially considering a cloud gaming[image: External link] platform to enable backward compatibility, but he felt it would be "problematic" due to varying internet connection qualities.[135][136] Xbox Live[image: External link] director of programming Larry "Major Nelson" Hryb[image: External link] did state that users could theoretically use the HDMI-in port on the console to pass an Xbox 360 (or, alternatively, any other device that supports HDMI output, including competing consoles)[137] through Xbox One.[132][138] This process does generate a small amount of unnoticeable display lag[image: External link].[137]

Xbox 360 backward compatibility uses a software emulator[image: External link] within the system software; 104 Xbox 360 titles were supported at the feature's public launch, with more to be added in the following months.[139] Xbox 360 games contained within Rare Replay[image: External link] are packaged as standalone applications using the Xbox 360 emulation.[140] Microsoft stated that publishers would only need to provide permission to the company to allow the repackaging, and it expected the number of supported games to increase significantly over time.[141][142][143] Microsoft, along with fourteen other third-party publishers, will offer supported games, and all Games with Gold[image: External link] titles on Xbox 360 since November 2015 are made compatible.[119][120] Xbox division head Phil Spencer[image: External link] has also hinted the possibility of adding support for games from the original Xbox, but Microsoft is focusing on Xbox 360 compatibility first.[144] On June 11, 2017, Microsoft announced that there will be backwards compatibility for the original Xbox.[145]
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 Reception
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 Pre-release
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 Post-unveiling




After the official unveiling of Xbox One in May 2013, the editorial staff of Game Informer offered both praise and criticism for the console. Matt Helgeson described the console as Microsoft's intent to "control the living room". He called Xbox One's instant switching features "impressive", and that the console was "a step in the right direction" with regards to TV entertainment, especially the prospect of avoiding the usage of non-intuitive user interfaces often found on cable set-top boxes[image: External link]. Jeff Cork said that Microsoft had "some great ideas" for the console, but that it failed to properly communicate them.[146]
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 DRM controversy, E3 2013




Microsoft initially announced a different game licensing scheme for Xbox One than what was used upon its release: all games, including those purchased at retail, would be bound to the user's Xbox Live account. Users could access their purchased games from any other Xbox One console, play games without their disc once installed, and allow users to "share" their games with up to ten designated "family" members. Users would trade games at "participating retailers", and could also transfer a game directly to any Xbox Live friend on their list for at least 30 days, but only once. To synchronize licenses, the console would be required to connect to the internet once every 24 hours[image: External link]; if the console could not connect, all games would be disabled until the console was connected again.[110][147][148]

Reaction to this digital rights management[image: External link] scheme was extremely negative. Critics felt that the changes would infringe on consumers' first-sale rights[image: External link] for games purchased on physical media, as games would only be licensed[image: External link] to users rather than sold, and the disc itself would only be used to install the game and not confer ownership of its license or permission to resell. Microsoft also stated that publishers could impose restrictions or activation fees on second-hand copies of games.[149][150][151][152][153][154][155] Xbox Chief Marketing and Strategy Officer Yusuf Mehdi explained that the system was built with digital distribution in mind, but that Microsoft wanted to maintain the availability of games on physical media. He also noted that Microsoft was not "giving in" to publishers' objections to used games, but rather trying to balance the needs of consumers and the industry, and that the trading and sharing abilities of the platform added a level of flexibility not seen on other online distribution platforms at the time.[156]

Microsoft's E3[image: External link] press conference on June 10, 2013, was also criticized for focusing too much on games that, beyond increased graphical capabilities, provided experiences that were otherwise similar to previous-generation games—giving little incentive for buying the new console.[157][158] After Sony[image: External link]'s E3 press conference later that evening, GameSpot editor Tom Mcshea went on to say that Microsoft had become anti-consumerist[image: External link], trying to "punish their loyal customers" with strict restrictions, and that "by saying no to the used game restrictions and always-online that Microsoft is so happily implementing on the Xbox One, Sony has elevated the PlayStation 4 as the console to grab this holiday season."[159] Rafi Mohammed, author of "The Art of Pricing", felt that Microsoft priced Xbox One "too high" and that the $100 premium over its competitor could "derail" the system during the 2013 holiday season.[160][161]
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 Response from Microsoft




On June 19, 2013, Microsoft announced (in response to the negative reaction) that it would reverse its changes to Xbox One's DRM and game licensing model. As with Xbox 360, users would be able to share and resell physical games without restrictions, and beyond a mandatory software update upon the console's initial setup process to enable playback of Blu-ray and DVD video,[98] the console would not require a permanent internet connection to operate. These changes required the family sharing features, along with the ability to play games without their disc after installation, to be dropped.[149][162] Xbox One chief product officer Marc Whitten stated that the family sharing feature may return in the future, but could not be implemented on launch due to time restraints.[163][164] Don Mattrick[image: External link], the then president of Microsoft's Interactive Entertainment Business, stated that the licensing changes were in response to the negative public reaction.[165] Other analysts believed that the change was in direct response of Sony's aggressive position during its E3 press conference.[166] Mattrick, who had been a leader in Xbox One development, announced his departure from Microsoft on July 1, 2013, to become CEO of Zynga[image: External link]. Analysts speculated that his departure was predicated on the poor response and subsequent reversal of the plans for Xbox One.[167]

Microsoft also backtracked on a similarly controversial requirement for the Kinect sensor to be plugged into Xbox One at all times for it to function. Privacy advocates argued that Kinect sensor data could be used for targeted advertising[image: External link], and to perform unauthorized surveillance[image: External link] on users. In response to these claims, Microsoft reiterated that Kinect voice recognition and motion tracking can be disabled by users, that Kinect data cannot be used for advertising per its privacy policy[image: External link], and that the console would not redistribute user-generated content without permission.[168][169][170][171][172][173] In response to these pre-launch changes and a belief that Microsoft's decisions for the systems were in poor judgement, journalists and consumers jokingly gave Xbox One nicknames such as "Xbox 180", in reference to the Xbox 360 and Microsoft's decision to reverse its controversial decisions, and "Xbone", suggesting that the company was "throwing a bone[image: External link]" to consumers by making these changes.[174][175][176][177]
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 Critical reception




Upon its release, the Xbox One received favorable reviews from critics and reviewers. In its launch review, Polygon gave the Xbox One an 8/10. Its design was described as "inoffensive" but its larger size noted, while the console's quieter and cooler operation was praised for indicating a potentially higher reliability than Xbox 360 was on-launch. The controller was praised for its battery life and "premium" design, but some members of the site's staff felt that its shoulder buttons were stiffer than that of previous designs. The design of Xbox One's interface received mixed reviews: noting that it carried over Windows 8[image: External link]'s design language[image: External link], the interface was disfavored for hiding functions under the controller's menu button and for being awkward to use with a controller or motion gestures, seemingly encouraging users to use voice navigation instead. While praised for having more "robust" voice navigation than Xbox 360, they felt that voice navigation still had a "learning curve[image: External link] in understanding what works and what doesn't." Although its user following, Smart Match, and improved voice chat features were noted, Xbox Live was panned for not offering the option on-launch to add a real name to user profiles. Despite a regression in local and network multimedia functionality in comparison to Xbox 360 and how OneGuide interacted with outside set-top boxes (drawing comparisons to the operations of TiVo[image: External link] DVRs), Polygon felt the Xbox One's overall multimedia experience "feels like a major step forward in set-top boxes and makes the Xbox One the obvious center of any living room that has one."[178]

Ben Gilbert of Engadget was similarly modest upon its launch, assigning the console a score of 81/100 and describing the Xbox One's design as a "1993 artist's rendering of 2013's technology". Acknowledging that its controller was a mere refinement of the "ubiquit[ous]" Xbox 360 design, he praised the controller for its improved D-pad and quieter triggers but criticized its stiff shoulder buttons. Kinect received positive reviews for its face recognition login and improved motion tracking, but that whilst "magical", "every false positive or unrecognized [voice] command had us reaching for the controller." The overall interface was also considered more intuitive and flexible than that of PlayStation 4, but its game library view was described as being a "jumbled, sadly unfilterable rows of every owned piece of software", that also knowingly listed games that require their disc to run alongside those which did not. The console was also panned for missing certain promised features on-launch, such as Upload Studio, game streaming, and certain apps/services.[179]

Later on, critics felt that the Xbox One's functionality had matured over the year following its launch; Jeff Bakalar of CNET[image: External link], assigning it a score of 8/10, acknowledged improvements to Xbox One's software since its original release, but that its user interface was still unintuitive in comparison to Xbox 360 and PlayStation 4, explaining that "navigating the interface seems to be much more problematic than it rightfully should be, and there's simply not enough transparency in the logic within it. There are oddities peppered throughout, which is the root for countless headaches and frustrations." Xbox One's in-game performance was mixed, with some titles showing slower performance over PS4, but some multi-platform games performing better on Xbox One than PS4. CNET praised the wider lineup of multimedia services and apps on Xbox One over PS4, not requiring Xbox Live Gold for online save data storage, support for high-speed USB 3.0[image: External link] as secondary storage, and having a "slightly better" lineup of upcoming exclusives, concluding that "While the PS4 had a clear advantage at launch, that edge is slowly evaporating as Microsoft has worked feverishly to undo most of the Xbox One's original missteps."[180]

Nick Pino of TechRadar[image: External link], giving it four stars out of five, similarly felt that the Xbox One "[felt] more like a media titan today than it did 12 months ago," citing OneGuide, Upload Studio, and Microsoft's decision to drop the Xbox Live Gold requirement for multimedia streaming apps, and that "there's still a lot of potential locked away inside the hardware of the system that developers are just beginning to figure out. So while PlayStation might have the upper hand for now when it comes to certain third-party titles, it may not always remain that way. Just how Microsoft will get it to that point, though, is still a mystery." However, he disfavored the console's dependence upon a subscription for most of its functionality, Kinect's voice recognition, and that some games do not natively run at 1080p[image: External link] resolution, but are upscaled[image: External link].[83] In an August 2016 review of the Xbox One S model, TechRadar further commended Microsoft's recent improvements to Xbox One, citing a strong lineup of first-party titles in 2015 and further improvements to the console's interface.[181]

Alaina Yee of IGN also praised how Xbox One had evolved since its launch, assigning it with Kinect a score of 8.1/10 and acknowledging that Microsoft had "made good on its promise of listening to consumers, rolling out a steady stream of updates that have both broadened and deepened what this third Xbox console offers." Regarding the console's slightly lower level of graphics capabilities in comparison to PlayStation 4, it was noted that "while videophiles might spot instances of upscaled graphics and less detailed environments immediately, most people generally won't notice a difference between Xbox One and PlayStation 4 versions of a game (when there is one) unless they see both running side by side", and examples of "gorgeous" Xbox One games were noted, such as Sunset Overdrive[image: External link] and Forza Motorsport 5[image: External link]. The number of "hidden" options in Xbox One's user interface was equated to "hunting for treasure in a messy room"; as such, Kinect voice commands, in combination with access to common functions within the Xbox SmartGlass[image: External link] app, were praised for helping to provide a more streamlined user experience.[182]
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 Sales




On November 22, 2013, Microsoft confirmed that it had sold one million Xbox One consoles within its first 24 hours of being available.[183] Based on approximately 102,000 shopping receipts tracked by InfoScout, 1,500 of which included a purchase of either a video game or a video game console, the Xbox One was the highest-selling console during the Black Friday sales period in the United States.[184]

On December 11, 2013, Microsoft announced that it had sold approximately 2 million units in its first 18 days on sale.[185] On December 12, 2013, Microsoft announced it was the fastest selling console in the United States based on NPD Group figures, however the NPD report clarified, "PlayStation 4 sales included an additional week within the November data month compared to Xbox One. When looking at sales on an average per-week basis, Xbox One led PS4. Keep in mind, however, that supply typically becomes constrained in the second week after launch."[186][187]

On January 6, 2014, Microsoft announced that approximately 3 million consoles had been sold worldwide in 2013.[188] In their Q2[image: External link] 2014 earnings report on January 23, 2014, Microsoft announced that 3.9 million Xbox One units had been shipped worldwide.[189] On November 12, 2014, Microsoft announced it had shipped almost 10 million units to retailers worldwide. The company also revealed that a price cut had tripled U.S. sales of the console over the previous week.[6][190][191] On December 11, 2014, Microsoft announced, based on NPD Group figures, that Xbox One was the best-selling console in November 2014.[192]

The Xbox One has sold poorly in Japan, continuing the trend of Microsoft's previous consoles which have struggled against the local Sony and Nintendo. The Xbox One sold a total figure of 23,562 consoles within its launch week. By comparison, the Xbox 360 sold 62,000 consoles in Japan during its opening week in 2005.[193][194] In the week ending June 14, 2015 the Xbox One sold just 100 consoles in Japan, by way of comparison, in the same week the Wii U sold 16,413 consoles.[195]

However, in October 2015, Microsoft decided not to publish sales figures for the system anymore, and as a result, the 10 million figure from November 2014 is still the latest official cumulative sales number.[196] Some journalists think that its lower sales figures than rival PlayStation 4 is the reason behind the decision, to make their system not look "bad" compared to Sony's.[197]

In January 2016 the CFO of Electronic Arts[image: External link] reported during a financial call that the Xbox One has sold "around 18 to 19 million" units.[198] That is half the 36 million units of the PlayStation 4 that Sony claimed at the time. However it is higher than Nintendo's Wii U[image: External link] which managed 12.5 million.[199][200] Following the release of the Xbox One S[image: External link], the Xbox One sales rose by 989% week-over-week in the United Kingdom[image: External link].[201]
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 Retail configurations




On launch, Xbox One was available in a single retail configuration, which included the console with 500 GB hard drive, one controller, and Kinect sensor. In the United States, it retailed for US$[image: External link]499.[202] On June 9, 2014, Microsoft released a new Xbox One retail configuration that excludes the Kinect sensor, costing US$399. A standalone Kinect sensor for Xbox One for use with these models was released in October 2014, retailing at US$150.[81][203] On June 16, 2015, Microsoft lowered the price of the stock model to US$349, and released a new US$399 model containing a 1 terabyte[image: External link] hard drive and in some markets, Halo: The Master Chief Collection[image: External link].[65][66] In May 2016, Microsoft lowered the price of selected 500 GB bundles to US$299, and 1 TB bundles to US$319 as a limited time offer of unspecified length.[204][205] On June 14, 2016, the price of 500 GB models was lowered once more to US$279 through October 2016, in anticipation of the launch of Xbox One S[image: External link].[206]

On August 31, 2015, Microsoft announced Xbox One Elite—a new SKU with a 1 TB solid-state hybrid drive[image: External link] and an Elite controller. It was released in November 2015 and retails for US$499.99. In the US, the Elite bundle was a timed exclusive to GameStop[image: External link] and Microsoft Store[image: External link].[207]
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 Special editions




Those who pre-ordered Xbox One for its release received a special "Day One Edition", which featured a "DAY ONE 2013" inscriptions on the controller, and a unique achievement.[202] A white "Launch Team" edition was given exclusively to Microsoft staff members, featuring the inscription "I made this, LAUNCH TEAM 2013" on the console and controller, and was bundled with Dead Rising 3[image: External link], Forza Motorsport 5[image: External link], Ryse: Son of Rome[image: External link], and Zoo Tycoon[image: External link].[208] A similar limited edition was gifted to Respawn Entertainment[image: External link] employees following the release of Titanfall, with a black, white, and orange color scheme and a similarly-styled controller inspired by the game (the controller itself would be released publicly as a tie-in).[209]

Xbox One consoles bundled with digital copies of specific games have also been released, including Titanfall and Forza Motorsport 5.[210]


	In October 2014, a non-Kinect bundle featuring a white Xbox One and a coupon for a digital copy of Sunset Overdrive[image: External link] was released, marking the first public availability of white Xbox One models.[211] A similar white hardware bundle was released for Quantum Break[image: External link].[204]


	In November 2014, a limited edition 1 TB bundle was released for Call of Duty: Advanced Warfare[image: External link], featuring a dark grey and gold hardware, controller design, and customized sound effects on the console's power and eject buttons inspired by the aesthetics of the in-game Sentinel Task Force, a coupon for a digital copy of Advanced Warfare's "Day Zero" edition, and special in-game items.[212][213]


	Bundles featuring coupons for digital copies of both Assassin's Creed Unity[image: External link] and Assassin's Creed IV: Black Flag[image: External link] were released in November 2014: the Kinect-equipped version also includes a coupon for a digital copy of Dance Central Spotlight[image: External link].[214]


	Another non-Kinect bundle was released in March 2015 that includes a coupon for a digital copy of Halo: The Master Chief Collection[image: External link].[215]


	A 1 TB Forza Motorsport 6[image: External link] bundle was released on September 15, 2015, which features blue-colored hardware with racing stripes and a push-button start[image: External link]-inspired design around the power button, and customized hardware sound effects.[216]


	A limited-edition 1TB Halo 5: Guardians[image: External link] bundle was released on October 20, 2015 (one week before the launch of the game itself),[217] and features a gunmetal gray finish with metallic blue accents, military insignia detailing, and customized hardware sound effects.[218]
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 Hardware revisions
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 Xbox One S




On June 13, 2016, during its E3 2016[image: External link] press conference, Microsoft unveiled Xbox One S, a revision of the original Xbox One hardware with a streamlined form factor. Its new casing is 40% smaller than the original design, and supports vertical orientation with a stand. The capacitive power and eject keys were replaced by physical buttons,[181] the side USB port and controller sync button were moved to the front of the console, and its power supply is integrated into the console's casing rather than sitting externally. Xbox One S requires a USB adapter to attach a Kinect sensor, as it no longer includes the proprietary port used on the original model.[219] A free USB adapter was provided by Microsoft to Kinect owners who registered their ownership of Kinect and Xbox One S online, but this promotion ended in March 2017. Although Microsoft stated that it would eventually bundle the adapter with standalone Kinect units, this has yet to occur.[220][219]

Xbox One S natively supports video output at 4K resolution[image: External link], and high dynamic range[image: External link] (HDR) color using HDR10[image: External link]. 4K video can be played from supported streaming services and Ultra HD Blu-ray Disc[image: External link],[219][221][222] Games are upscaled[image: External link] from 1080p[image: External link] to 4K.[181] Rod Fergusson[image: External link], head of Microsoft's Gears of War[image: External link] studio The Coalition[image: External link], stated that Xbox One S also had upgraded CPU and GPU components, which were capable of providing more consistent performance in Gears of War 4[image: External link] during graphics-intensive sequences than the previous hardware.[223] While Xbox planning lead Albert Penello initially stated that the additional CPU and GPU access granted to developers for Xbox One S is to enable HDR and would have "literally no impact" on the performance of games,[224] games with dynamic resolution or uncapped frame rates can see increased performance due to higher GPU clock speed[image: External link] and ESRAM bandwidth.[225] Xbox One S also ships with a revision of the Xbox One controller, with textured grips and Bluetooth[image: External link] support.[219][226]

Xbox One S is available in 500 GB, 1 TB, and "special edition" 2 TB models, which originally retailed at US$299, $349, and $399 respectively. The 2 TB model was released on August 2, 2016,[219][227] and 1 TB and 500 GB models were released on August 23, 2016.[228] On June 11, 2017, Microsoft lowered the prices of the 500 GB Battlefield 1[image: External link] and 1 TB Forza Horizon 3[image: External link] Xbox One S console bundles by US$50.[229]
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 Reception




Nick Pino of TechRadar[image: External link] was mostly positive, considering the Xbox One S to be "the pinnacle of what Microsoft set out to create three years ago", but noting regressions such as the lack of Kinect port (which was interpreted as being "one last kick in the pants for all the gamers forced into buying the more expensive console bundle two short years ago"), and the lack of 4K content sources beyond Blu-ray, Netflix, and YouTube. Visual improvements were noted on games such as Fallout 4 and Rise of the Tomb Raider[image: External link] when upscaled to 4K. Concerns were shown that the revised hardware and HDR support would lead to fragmentation[image: External link] of Xbox One's ecosystem, as not all users will necessarily experience a game the same way.[181]

Dieter Bohn of The Verge praised the Xbox One S's revised design as being "svelte and good-looking", noting its smaller form factor and the lack of power brick. The Xbox One S was also praised for being the cheapest 4K-compatible Blu-ray Disc player on the market, but argued that consumers were "[not] as eager to upgrade to 4K Blu-rays as they were to DVDs back in the day. Especially when 4K streaming boxes can be purchased for much less." The lack of HDR-compatible games available on-launch was panned, as well as Microsoft's choice of the standard over Dolby Vision[image: External link] (which was the only HDR standard supported by the reviewer's 4K television). Bohn concluded that the Xbox One S would appeal best to new owners or those who wish to leverage its HDR and 4K support, but recommended that existing owners hold off on purchasing the console, as Microsoft planned to release a more powerful version of Xbox One in 2017.[230][231]
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 Xbox One X




During its E3 2017 press conference, Microsoft officially unveiled Xbox One X, a high-end version of Xbox One which will be released in November 2017. First teased at E3 2016 under the codename "Project Scorpio", Xbox One X features upgraded hardware that is designed primarily to play games at 4K resolution[image: External link], and supersample[image: External link] to provide graphical improvements on high-definition displays.[232] Xbox One X will also provide performance gains for existing Xbox One titles; for example, Halo 5: Guardians[image: External link], which uses a scaling system that dynamically lowers the game's resolution when needed to maintain a consistent frame rate,[233] was able to run at its native resolution with no scaling on Xbox One X.[234]

Xbox One X's design is a revision of the Xbox One S hardware, but further streamlined.[235] It uses a system-on-chip[image: External link] known as Scorpio Engine, which incorporates a 2.3 GHz octa-core CPU, and a Radeon GPU with 40 Compute Units[image: External link] clocked at 1172 MHz, generating 6 teraflops[image: External link] of graphical computing performance. It also includes 12 GB of GDDR5[image: External link] RAM, with 9 GB usable by games.[236] To optimize Xbox One X for a goal of allowing existing Xbox One titles to be played in 4K, Xbox developers used internal debugging software to collect GPU traces[image: External link] from major games that did not run at full 1080p resolution on the original Xbox One, so that the console's internal hardware could be carefully customized for optimal performance that reaches these goals. It also supports AMD's FreeSync[image: External link] adaptive sync technology. Scorpio Engine's CPU utilizes a custom platform designed to maintain compatibility with the Jaguar CPU of the original Xbox One, while gaining 31% in performance; it is unrelated to AMD's current Ryzen[image: External link] architecture. The console will use a vapor chamber[image: External link] method for cooling the SoC, and motherboards will be tailored to the exact voltage needs of each individual Scorpio SoC to optimize their output and energy usage.[237]

Xbox One X will be compatible with all existing Xbox One software and accessories.[234] Games marketed as Xbox One X Enhanced may be optimized to take advantage of the upgraded hardware, and existing games may receive no-charge updates to add these enhancements or additional 4K support.[235][232] Though Xbox Games marketing head Aaron Greenberg stated that Xbox One X will have no exclusive titles,[238] general manager of game publishing Shannon Loftis remarked in a follow-up interview that he was not sure on this point, and exclusivity would be "up to the game development community; what do they want to do."[239] Spencer also touted that Xbox One X's hardware could also be used to support virtual reality[image: External link], noting that especially at a console price point, "having something at six teraflops that will get millions of people buying it is very attractive to some of the VR companies that are out there already, and we've architected it such that something will be able to plug right in and work."[234] However, Microsoft has not yet announced any official plans for VR support on Xbox One X, stating that it wished to prioritize wireless VR efforts on console, and Windows Mixed Reality[image: External link] on PC.[240]

Xbox One X will be released on November 7, 2017, with a 1 TB model that will be priced at US$499.[232] The Xbox One X has been said to be a competitor to the PlayStation 4 Pro[image: External link], a hardware update of the PlayStation 4 released in late-2016 that similarly focuses on 4K gaming and improved virtual reality[image: External link] performance. In October 2016, Penello stated that the performance advantage of the Xbox One X over the PS4 Pro would be "obvious", noting that the PS4 Pro's GPU only had 4.2 teraflops of graphical computing performance in comparison to Microsoft's stated 6 teraflops.[241][242] Some journalists considered that Microsoft's messaging and positioning of Scorpio alongside the release of the Xbox One S is at odds with themselves and was "confusing".[243][244]
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 Hardware comparison






	
	Xbox One
	Xbox One S
	Xbox One X



	Release
	November 2013
	August 2016
	November 7, 2017



	Standard Price
	$499 (500 GB w/ kinect)
	


	$249 (500 GB)

	$349 (1 TB)

	$399 (2 TB w/ stand)






	$499 (1 TB)



	Process
	28 nm TSMC
	16 nm TSMC



	Transistors
	5 Billion
	7 Billion



	Die size
	363 mm2
	240 mm2
	360 mm2



	CPU architecture
	AMD Jaguar
	AMD-customized Jaguar Evolved



	CPU frequency
	1.75 GHz
	2.3 GHz



	CPU core count
	8-core



	GPU architecture
	AMD Sea Islands (GCN 2) Bonaire Type (Custom 853MHz/914MHz UC R7 260/360)
	AMD Polaris (GCN 4) Ellesmere XTL Type (Custom 1172Mhz UC RX 590)[245]



	Unified shaders
	768 (12 CU) (896 installed, 2 CU disabled)
	2560 (40 CU) (2816 installed, 4 CU disabled)



	Raster Operation Unit (ROP)
	16
	TBA



	Texture Mapping Unit (TMU)
	48
	160



	GPU frequency
	853 MHz
	914 MHz
	1172 MHz



	FP32 performance
	1.31 TFLOPS[image: External link]
	1.40 TFLOPS[image: External link]
	6 TFLOPS[image: External link]



	Memory
	


	8 GB DDR3

	32 MB ESRAM






	12 GB GDDR5



	Memory bandwidth
	68.3 GB/s
	326 GB/s



	204 GB/s
	219 GB/s



	Memory frequency
	2133 MHz
	6.8 GHz



	Memory bus
	256-bit
	384-bit



	Storage form
	2.5-inch hard drive



	Storage capacity
	500 GB, 1 TB
	500 GB, 1 TB, 2 TB
	1 TB



	Output
	HDMI 1.4
	HDMI 2.0
	HDMI 2.1[246]
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 Notes






	
^ a b Outdated figures. Will be updated with sources directly from Microsoft when released.
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Video game Genre






A video game genre is a classification assigned to a video game based on its gameplay[image: External link] interaction rather than visual[image: External link] or narrative[image: External link] differences.[1][2] A video game genre is defined by a set of gameplay challenges and are classified independently of their setting[image: External link] or game-world content, unlike other works of fiction[image: External link] such as films[image: External link] or books[image: External link]. For example, a shooter game is still a shooter game, regardless of where it takes place.[3][4]

As with nearly all varieties of genre classification, the matter of any individual video game's specific genre is open to personal interpretation. Moreover, each individual game may belong to several genres at once.[1]
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 History




The first attempt to classify different genres of video games was made by Chris Crawford[image: External link] in his book The Art of Computer Game Design[image: External link] in 1984. In this book, Crawford primarily focused on the player's experience and activities required for gameplay.[5] Here, he also stated that "the state of computer game design is changing quickly. We would therefore expect the taxonomy presented [in this book] to become obsolete or inadequate in a short time."[6] Since then, among other genres, the platformer[image: External link] and 3D shooter genres, which hardly existed at the time, have gained a lot of popularity.

Though genres were mostly just interesting for game studies[image: External link] in the 1980s, the business of video games[image: External link] expanded in the 1990s and both smaller and independent publishers had little chance of surviving. Because of this, games settled more into set genres that larger publishers and retailers could use for marketing[image: External link].[2]
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 Definition




Due to "direct and active participation" of the player, video game genres differ from literary[image: External link] and film genres[image: External link]. Though one could state that Space Invaders[image: External link] is a science-fiction[image: External link] video game, such a classification "ignores the differences and similarities which are to be found in the player's experience of the game."[5] In contrast to the visual aesthetics of games, which can vary greatly, it is argued that it is interactivity characteristics that are common to all games. Focusing on these characteristics would allow a more "nuanced, meaningful and critical vocabulary for discussing video games." Regardless, there is little agreement on how game genres are created or classified, resulting in multiple classification schemes.[7]

Descriptive names of genres take into account the goals of the game, the protagonist and even the perspective offered to the player. For example, a first-person shooter is a game that is played from a first-person perspective[image: External link] and involves the practice of shooting.[8] The term "subgenre" may be used to refer to a category within a genre to further specify the genre of the game under discussion. Whereas "shooter game" is a genre name, "first-person shooter" and "third-person shooter[image: External link]" are common subgenres of the shooter genre.[9] Other examples of such prefixes are real-time[image: External link], turn based[image: External link], top-down[image: External link] and side-scrolling[image: External link].

Video games may have aspects that don't fall within the genre the game is classified in. However, Aberrations are tolerated to some degree. For example, one of the weapons in a shooter game might be something other than a gun, which may be seen as a "breach" in the game's rules. If a shooter game only featured weapons that aren't guns, it would no longer be accepted as a representative of its genre and the game might fail commercially because of its misleading label.[10]

The target audience, underlying theme or purpose of a game are sometimes used as a genre identifier, such as with "games for girls," "Christian game[image: External link]" and "Serious game[image: External link]" respectively. However, because these terms do not indicate anything about the gameplay of a video game, these are not considered genres.[2]
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 In practice




Video game genres vary in specificity, with popular video game reviews[image: External link] using genre names varying from " action[image: External link]" to "baseball." In this practice, basic themes and more fundamental characteristics are used alongside each other.[11]

A game may combine aspects of multiple genres in such a way that it becomes hard to classify under existing genres. For example, because Grand Theft Auto III combined shooting, driving and roleplaying in an unusual way, it was hard to classify using existing terms. Since then, the term Grand Theft Auto clone[image: External link] has been used to describe games mechanically similar to Grand Theft Auto III.[8] Similarly, the term Roguelike[image: External link] has been developed for games that share similarities with Rogue[image: External link].[12]

Elements of the role-playing genre[image: External link], which focuses on storytelling and character improvements, have been implemented in many different genres of video games. This is because the addition of a story to action, strategy[image: External link] or puzzle video games[image: External link] does not take away from the core gameplay, but adds an incentive other than survival to the experience.[13]
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 Studies




Studying of video game genres as a discipline has only been done to some extent. As a "historical genre," video game genres developed naturally and are therefore uncategorized. According to Lars Konzack of the University of Copenhagen[image: External link], "One should not expect that [a formal approach] may fully describe the field of video game genres," though "[t]hat is not to say, that no formal approach is unwelcome or discouraged." Furthermore, Konzack states that "with every new video game, video game genres slowly or radically transform," with most games having small changes, but once in a while, a new game comes along to radically change how a specific genre is perceived.[14]

Richard van Eck argues that there are multiple ways for categorizing video game genres in use, one of them being the "popular" genre system used by game publishers and the mainstream gaming press. These are used by players as well to interpret the characteristics of individual games. Another way of defining genres are proposed by designers, who have extended and revised the "popular" genre system. Lastly, van Eck claims that academics in various disciplines have approached the topic in their own way and attempted to create a categorization of video games[image: External link]. Though all of these approaches share the objective of making meaningful distinctions, they differ somewhat in purpose. Where publishers and marketers use genres as a "buzzword" to attract sales, academics might attempt to understand "how the issue of genre fits into digital games as extended from a tradition of print-based writing ... film, and other forms of cultural production."[15]
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First-person Shooter






This article is about the video game genre. For other uses, see First-person shooter (disambiguation)[image: External link].

First-person shooter (FPS) is a video game genre centered around gun and other weapon-based combat in a first-person perspective[image: External link]; that is, the player experiences the action through the eyes of the protagonist[image: External link]. The genre shares common traits with other shooter games, which in turn makes it fall under the heading action game[image: External link]. Since the genre's inception, advanced 3D[image: External link] and pseudo-3D[image: External link] graphics have challenged hardware development, and multiplayer gaming has been integral.

The first-person shooter genre has been traced as far back as Maze War[image: External link], development of which began in 1973, and 1974's Spasim[image: External link]. Later, and after more playful titles like MIDI Maze[image: External link] in 1987, the genre coalesced into a more wantonly violent form with 1992's Wolfenstein 3D[image: External link], which has been credited with creating the genre's basic archetype, that subsequent titles were based upon. One such title, and the progenitor of the genre's wider mainstream acceptance and popularity was Doom[image: External link], perhaps one of the most influential games in this genre; for many years, the term Doom clone was used to designate this genre due to Doom's influence. 1998's Half-Life[image: External link]—along with its 2004 sequel Half-Life 2—enhanced the narrative and puzzle elements.[1][2] In 1999, the Half-Life mod[image: External link] Counter-Strike[image: External link] was released and, together with Doom[image: External link], is perhaps one of the most influential first-person shooters. GoldenEye 007, released in 1997, was a landmark first-person shooter for home consoles[image: External link], while the Halo[image: External link] series heightened the console's commercial and critical appeal as a platform for first-person shooter titles. In the 21st century, the first-person shooter is the most commercially viable video game genre, and in 2016, shooters accounted for over 27% of all video game genres.[3] Several first-person shooters have been popular games for eSports and competitive gaming competitions as well.
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 Definition




First-person shooters are a type of three-dimensional shooter game,[4] featuring a first-person[image: External link] point of view with which the player sees the action through the eyes of the player character[image: External link]. They are unlike third-person shooters[image: External link], in which the player can see (usually from behind) the character they are controlling. The primary design element is combat, mainly involving firearms.[5]

First person-shooter games are also often categorized as being distinct from light gun shooters[image: External link], a similar genre with a first-person perspective which use light gun[image: External link] peripherals, in contrast to first-person shooters which use conventional input devices for movement.[6] A more important key difference is that first-person light-gun shooters like Virtua Cop[image: External link] often feature "on-rails" movement, whereas first-person shooters like Doom give the player more freedom to roam.

The first-person shooter may be considered a distinct genre in itself, or a type of shooter game, in turn a subgenre of the wider action game[image: External link] genre.[7] Following the release of Doom in 1993, games in this style were commonly termed "Doom clones";[8][9] in time this term has largely been replaced by "first-person shooter".[9] Wolfenstein 3D, released in 1992, the year before Doom, has been credited with inventing the genre, but critics have since identified similar though less advanced games developed as far back as 1973.[5] There are occasional disagreements regarding the specific design elements which constitute a first-person shooter. For example, Deus Ex[image: External link] or BioShock[image: External link] may be considered as first-person shooters, but may also be considered role-playing video games[image: External link] as they borrow from this genre extensively.[10] Some commentators extend the definition to include combat flight simulators[image: External link] where the cockpit or vehicle takes place of the hands and weapons.[1][5]
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 Game design




Like most shooter games, first-person shooters involve an avatar[image: External link], one or more ranged weapons[image: External link], and a varying number of enemies.[7] Because they take place in a 3D environment, these games tend to be somewhat more realistic than 2D shooter[image: External link] games, and have more accurate representations of gravity, lighting, sound and collisions.[4] First-person shooters played on personal computers[image: External link] are most often controlled with a combination of a keyboard[image: External link] and mouse[image: External link]. This system has been claimed as superior to that found in console games,[11][12] which frequently use two analog sticks[image: External link]: one used for running and sidestepping, the other for looking and aiming[image: External link].[13] It is common to display the character's hands and weaponry in the main view, with a head-up display[image: External link] showing health, ammunition[image: External link] and location details. Often, it is possible to overlay a map of the surrounding area.[14]
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 Combat and power-ups




First-person shooters often focus on action gameplay, with fast-paced and bloody firefights, though some place a greater emphasis on narrative, problem-solving and logic puzzles.[15] In addition to shooting, melee[image: External link] combat may also be used extensively. In some games, melee weapons are especially powerful, a reward for the risk the player must take in maneuvering his character into close proximity to the enemy.[16] In other situations, a melee weapon may be less effective, but necessary as a last resort.[17] "Tactical shooters[image: External link]" are more realistic, and require teamwork and strategy to succeed;[13] the player often commands a squad of characters, which may be controlled by the game or by human teammates.[18]

First-person shooters typically give players a choice of weapons, which have a large impact on how the player will approach the game.[4] Some game designs have realistic models of actual existing or historical weapons, incorporating their rate of fire, magazine size, ammunition amount, recoil and accuracy. Other first-person shooter games may incorporate imaginative variations of weapons, including future prototypes, "alien technology" scenario defined weaponry, and/or utilizing a wide array of projectiles, from industrial labor tools to laser, energy, plasma, rocket and grenade launchers or crossbows. These many variations may also be applied to the tossing animations of grenades, rocks, spears and the like. Also, more unconventional modes of destruction may be employed from the viewable users hands such as flames, electricity, telekinesis or other supernatural constructions. However, designers often allow characters to carry varying multiples of weapons with little to no reduction in speed or mobility, or perhaps more realistically, a pistol or smaller device and a long rifle or even limiting the player to only one weapon at a time. There are often options to trade up, upgrade or swap out in most games. Thus, the standards of realism varies between design elements.[19] The protagonist can generally be healed and re-armed by means of items such as first aid kits[image: External link], simply by walking over them.[20] Some games allow players to accumulate experience points[image: External link] similar to those found in role-playing games, which can unlock new weapons and abilities.[21]
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 Level design




First-person shooters may be structurally composed of levels[image: External link], or use the technique of a continuous narrative in which the game never leaves the first-person perspective.[1] Others feature large sandbox[image: External link] environments, which are not divided into levels and can be explored freely.[22] In first-person shooters, protagonists interact with the environment to varying degrees, from basics such as using doors, to problem solving puzzles based on a variety of interactive objects.[1] In some games, the player can damage the environment, also to varying degrees: one common device is the use of barrels containing explosive material[image: External link] which the player can shoot, destroying them and harming nearby enemies.[20] Other games feature environments which are extensively destructible, allowing for additional visual effects.[23] The game world will often make use of science fiction, historic (particularly World War II[image: External link]) or modern military[image: External link] themes, with such antagonists[image: External link] as aliens[image: External link], monsters, terrorists and soldiers of various types.[24] Games feature multiple difficulty settings; in harder modes, enemies are tougher, more aggressive and do more damage, and power-ups are limited. In easier modes, the player can succeed through reaction times alone; on more difficult settings, it is often necessary to memorize the levels through trial and error.[25]
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 Multiplayer




First-person shooters may feature a multiplayer mode, taking place on specialized levels. Some games are designed specifically for multiplayer gaming, and have very limited single player modes in which the player competes against game-controlled characters termed "bots".[26] Massively multiplayer online first-person shooters[image: External link] allow thousands of players to compete at once in a persistent world[image: External link].[27] Large scale multiplayer games allow multiple squads, with leaders issuing commands and a commander controlling the team's overall strategy.[26] Multiplayer games have a variety of different styles of match.

The classic types are the deathmatch[image: External link] (and its team-based variant) in which players score points by killing other players' characters; and capture the flag, in which teams attempt to penetrate the opposing base, capture a flag and return it to their own base whilst preventing the other team from doing the same. Other game modes may involve attempting to capture enemy bases or areas of the map, attempting to take hold of an object for as long as possible while evading other players, or deathmatch variations involving limited lives or in which players fight over a particularly potent power-up[image: External link]. These match types may also be customizable, allowing the players to vary weapons, health and power-ups found on the map, as well as victory criteria.[28] Games may allow players to choose between various classes[image: External link], each with its own strengths, weaknesses, equipment and roles within a team.[17]
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 Origins: 1970s to late 1980s




The earliest two documented first-person shooter video games are Maze War[image: External link] and Spasim[image: External link]. Maze War features on-foot gameplay that evokes modern first-person shooter games. Development of the game began in 1973 and its exact date of completion is unknown. Spasim had a documented debut at the University of Illinois[image: External link] in 1974. The game was a rudimentary space flight simulator[image: External link], which featured a first-person perspective.[5] They were distinct from modern first-person shooters, involving simple tile-based movement[image: External link] where the player could only move from square to square and turn in 90-degree[image: External link] increments.[29] Spasim led to more detailed combat flight simulators and eventually to a tank simulator[image: External link], developed for the U.S. Army[image: External link], in the later 1970s. These games were not available to consumers, however, and it was not until 1980 that a tank video game, Battlezone[image: External link], was released in arcades[image: External link]. A version of the game was released in 1983 for home computers and became the first successful mass-market game featuring a first-person viewpoint and wireframe[image: External link] 3D graphics[image: External link],[30] presented using a vector graphics[image: External link] display[image: External link].[31]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Early first-person shooters: 1987–1992




MIDI Maze[image: External link], an early first-person shooter released in 1987 for the Atari ST[image: External link],[32] featured maze-based gameplay[image: External link] and character designs similar to Pac-Man[image: External link], but displayed in a first-person perspective.[33][34] Later ported to various systems—including the Game Boy[image: External link] and Super NES[image: External link]—under the title Faceball 2000[image: External link],[35] it featured the first network multiplayer deathmatches[image: External link], using a MIDI[image: External link] interface.[34] It was a relatively minor game, but despite the inconvenience of connecting numerous machines together, its multiplayer mode gained a cult following: 1UP.com[image: External link] called it the "first multi-player 3D shooter on a mainstream system" and the first "major LAN action game".[35]

Id Software's Hovertank 3D[image: External link] pioneered ray casting[image: External link] technology in May 1991 to enable faster gameplay than 1980s vehicle simulators;[30] and six months later Catacomb 3-D[image: External link] introduced another advance, texture mapping[image: External link], in November 1991. The second game to use texture mapping was Ultima Underworld: The Stygian Abyss[image: External link], a March 1992 action role-playing game[image: External link] by Looking Glass Technologies[image: External link] that featured a first-person viewpoint and an advanced graphics engine. In October 1990, id developer John Romero learned about texture mapping from a phone call to Paul Neurath. Romero described the texture mapping technique to id programmer John Carmack[image: External link], who remarked, "I can do that.",[36] and would feel motivated by Looking Glass's example to do the same in Catacomb 3-D.[30] Catacomb 3-D also introduced the display of the protagonist's hand and weapon (in this case, magical spells) on the screen, whereas previously aspects of the player's avatar were not visible.[30] The experience of developing Ultima Underworld would make it possible for Looking Glass to create the Thief[image: External link] and System Shock[image: External link] series years later.[37]
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 Rise in popularity: 1992–1995




Wolfenstein 3D[image: External link] (created by id Software[image: External link] and released in 1992) was an instant success, fueled largely by its shareware release, and has been credited with inventing the first-person shooter genre.[1][5][38] It was built on the ray casting technology pioneered in earlier games to create a revolutionary template for shooter game design, which first-person shooters are still based upon today.[1][5][15] Despite its violent themes, Wolfenstein largely escaped the controversy generated by the later Doom[image: External link], although it was banned in Germany[image: External link] due to the use of Nazi[image: External link] iconography[image: External link];[39] and the Super NES[image: External link] version replaced the enemy attack dogs[image: External link] with giant rats[image: External link].[40] Apogee Software[image: External link], the publisher of Wolfenstein 3D, followed up its success with Blake Stone: Aliens of Gold[image: External link] in 1993. The game was initially well-received but sales rapidly declined in the wake of the success of id's Doom, released a week later.[41]

Doom[image: External link], released as shareware[image: External link] in 1993,[15] refined Wolfenstein 3D's template by adding improved textures, variations in height (e.g., stairs the player's character could climb) and effects such as flickering lights and patches of total darkness, creating a more believable 3D environment than Wolfenstein 3D's more monotonous and simplistic levels.[42] Doom allowed competitive matches between multiple players, termed "deathmatches," and the game was responsible for the word's subsequent entry into the video gaming lexicon.[42] According to creator John Romero[image: External link], the game's deathmatch concept was inspired by the competitive multiplayer of fighting games[image: External link].[43] Doom became so popular that its multiplayer features began to cause problems for companies whose networks[image: External link] were used to play the game.[15][42]

Doom has been considered the most important first-person shooter ever made. It was highly influential not only on subsequent shooter games but on video gaming in general,[42] and has been available on almost every video gaming system since.[15] Multiplayer gaming, which is now integral to the first-person shooter genre, was first achieved successfully on a large scale with Doom.[1][42] While its combination of gory violence[image: External link], dark humor[image: External link] and hellish[image: External link] imagery garnered acclaim from critics,[42][44] these attributes also generated criticism from religious groups, with other commentators labelling the game a "murder simulator."[45] There was further controversy when it emerged that the perpetrators[image: External link] of the Columbine High School massacre[image: External link] were fans of the game; the families of several victims later unsuccessfully attempted to sue numerous video game companies - among them id Software - which the families claimed inspired the massacre.[39]

In 1994, Raven Software[image: External link] released Heretic[image: External link], which used a modified version of the Doom engine that allowed for vertical aiming, an inventory system to store and select items, and gibs[image: External link]. On the Macintosh[image: External link], Bungie[image: External link]'s release, in the same year, of Marathon[image: External link], and its subsequent sequels, set the standard for first-person shooters on that platform. Marathon pioneered or was an early adopter of several new features such as freelook[image: External link], dual-wielded and dual-function weapons, versatile multiplayer modes (such as King of the Hill, Kill the Man with the Ball, and cooperative play), friendly NPCs[image: External link], and a strong emphasis on storytelling in addition to the action.[46] Star Wars: Dark Forces[image: External link] was released in 1995 after LucasArts[image: External link] decided Star Wars[image: External link] would make appropriate material for a game in the style of Doom. However, Star Wars: Dark Forces added several technical features that Doom lacked, such as the ability to crouch or look up and down,[8][15][47] Apogee's Duke Nukem 3D[image: External link], released in 1996, was "the last of the great, sprite-based shooters"[15] winning acclaim for its humor based around stylised machismo[image: External link] as well as its gameplay. However, some found the game's (and later the whole series') treatment of women to be derogatory and tasteless.[15][39][48]
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In 1994, Exact released Geograph Seal for the Japanese Sharp X68000[image: External link] home computer. An obscure import title as far as the Western market was concerned, it was nonetheless "a fully 3D[image: External link] polygonal first-person shooter" with innovative platform game[image: External link] mechanics and "free-roaming"[image: External link] outdoor environments. The following year, Exact released its successor for the PlayStation[image: External link] console, Jumping Flash![image: External link], which placed more emphasis on its platform elements.[49] Descent[image: External link] (released by Parallax Software[image: External link] in 1995), a game in which the player pilots a spacecraft[image: External link] around caves and factory ducts, was a truly three-dimensional first-person shooter. It abandoned sprites[image: External link] and ray casting in favour of polygons[image: External link] and six degrees of freedom[image: External link].[1][15]

Shortly after the release of Duke Nukem 3D in 1996, id Software released the much anticipated Quake[image: External link]. Like Doom, Quake was influential and genre-defining, featuring fast-paced, gory gameplay, but used 3D polygons instead of sprites. It was centered on online gaming and featured multiple match types still found in first-person shooter games today. It was the first FPS game to have a following of player clans[image: External link] (although the concept had existed previously in MechWarrior 2[image: External link] (Netmech) with its Battletech[image: External link] lore as well as amongst MUD[image: External link] players), and would inspire popular LAN parties[image: External link] such as QuakeCon[image: External link].[50] The game's popularity and use of 3D polygonal graphics also helped to expand the growing market for video card[image: External link] hardware;[1][15][51] and the additional support and encouragement for game modifications[image: External link] attracted players who wanted to tinker with the game and create their own modules.[50] According to creator John Romero, Quake's 3D world was inspired by the 3D fighting game Virtua Fighter[image: External link]. Quake was also intended to expand the genre with Virtua Fighter influenced melee brawling[image: External link], but this was eventually dropped from the final game.[52][53]

Based on the James Bond[image: External link] film[image: External link], Rare[image: External link]'s GoldenEye 007 was released in 1997, and as of 2004 it was the best-selling Nintendo 64[image: External link] game in the United States.[54] It was the first landmark console first-person shooter and was highly acclaimed for its atmospheric single-player levels and well designed multiplayer maps. It featured a sniper rifle[image: External link], the ability to perform head-shots, and the incorporation of stealth elements;[1][15][55][56] (and all these aspects were also used in the game's spiritual sequel Perfect Dark[image: External link]) as well as Virtua Cop[image: External link]-inspired features such as reloading, position-dependent hit reaction animations, penalties for killing innocents, and an aiming system allowing players to aim at a precise spot on the screen.[54]

Though not the first of its kind, Tom Clancy's Rainbow Six[image: External link] started a popular trend of tactical first-person shooters[image: External link] in 1998. It featured a team-based, realistic design and themes based around counter-terrorism[image: External link], requiring missions to be planned before execution and in it, a single hit was sometimes enough to kill a character.[18][57] Medal of Honor[image: External link], released in 1999, started a long running proliferation of first-person shooters set during World War II.[15]

Valve's Half-Life was released in 1998, based upon Quake[image: External link]'s graphics technology.[58] Initially met with only mild anticipation, it went on to become an unprecedented commercial success.[15][59] While previous first-person shooters had focused on visceral gameplay with comparatively weak plots, Half-Life[image: External link] had a strong narrative; the game featured no cut scenes[image: External link] but remained in the first-person perspective at all times. It featured innovations such as non-enemy characters[image: External link] (featured somewhat earlier in titles such as Strife[image: External link])[60] but did not employ power-ups[image: External link] in the traditional sense.[1] Half-Life was praised for its artificial intelligence[image: External link], selection of weapons and attention to detail and "has since been recognized as one of the greatest games of all time" according to GameSpot. Its sequel Half-Life 2 (released in 2004), was less influential though "arguably a more impressive game".[61]

Starsiege: Tribes[image: External link], also released in 1998, was a multiplayer online shooter allowing more than 32 players in a single match. It featured team-based gameplay with a variety of specialized roles, and an unusual jet pack[image: External link] feature. The game was highly popular and later imitated by games such as the Battlefield series.[1][2] Id's Quake III Arena[image: External link] and Epic's Unreal Tournament[image: External link], both released in 1999, were popular for their frenetic and accessible online multiplayer modes; both featured very limited single player gameplay.[15] Counter-Strike[image: External link] was also released in 1999, a Half-Life modification[image: External link] with a counter-terrorism theme. The game and later version Counter-Strike: Source[image: External link] (2004) went on to become by far the most popular multiplayer first-person shooter and computer game modification ever, with over 90,000 players competing online at any one time during its peak.[15][58]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Online wars and return of the console: 2000–2006




At the E3[image: External link] game show in 1999, Bungie[image: External link] unveiled a real-time strategy[image: External link] game called Halo; at the following E3, an overhauled third-person shooter[image: External link] version was displayed. In 2000, Bungie was bought by Microsoft[image: External link]. Halo was then revamped and released as a first-person shooter; it was one of the launch titles[image: External link] for the Xbox[image: External link] console. It was a runaway critical and commercial success, and is considered a premier console first-person shooter. It featured narrative and storyline reminiscent of Bungie's earlier Marathon[image: External link] series but now told largely through in-game dialog and cut scenes. It also received acclaim for its characters, both the protagonist, Master Chief[image: External link] and its alien antagonists[image: External link]. The sequel, Halo 2[image: External link] (2004), brought the popularity of online-gaming to the console market through the medium of Xbox Live[image: External link], on which it was the most played game for almost two years.[15]

Deus Ex[image: External link], released by Ion Storm[image: External link] in 2000, featured a levelling system similar to that found in role-playing games; it also had multiple narratives depending on how the player completed missions and won acclaim for its serious, artistic style.[15] The Resident Evil[image: External link] games Survivor[image: External link] in 2000 and Dead Aim[image: External link] in 2003 attempted to combine the light gun[image: External link] and first-person shooter genres along with survival horror[image: External link] elements.[62] Metroid Prime, released in 2002 for the Nintendo GameCube[image: External link], a highly praised console first-person shooter, incorporated action adventure[image: External link] elements such as jumping puzzles[image: External link] and built on the Metroid[image: External link] series of 2D[image: External link] side-scrolling[image: External link] platform-adventures[image: External link].[15] Taking a "massive stride forward for first-person games", the game emphasised its adventure elements rather than shooting and was credited by journalist Chris Kohler with "breaking the genre free from the clutches of Doom".[63]

World War II Online[image: External link], released in 2001, featured a persistent and "massively multiplayer environment", although IGN said that "the full realization of that environment is probably still a few years away."[64] Battlefield 1942, another World War II shooter released in 2002, featured large scale battles incorporating aircraft, naval vessels, land vehicles and infantry combat.[15] In 2003, PlanetSide[image: External link] allowed hundreds of players at once to compete in a persistent world,[65] and was also promoted as the "world's first massively multiplayer online first person shooter."[27] Doom 3[image: External link], released in 2004, placed a greater emphasis on horror and frightening the player than previous games in the series and was a critically acclaimed best seller,[66][67] though some commentators felt it lacked gameplay substance and innovation, putting too much emphasis on impressive graphics.[10] In 2005, a film based on Doom[image: External link] featured a sequence that emulated the viewpoint and action of the first-person shooter, but was critically derided as deliberately unintelligent and gratuitously violent.[68]

In 2005, F.E.A.R.[image: External link] was acclaimed[69] for successfully combining first-person shooter gameplay with a Japanese horror[image: External link] atmosphere.[70] Later in 2007, Irrational Games[image: External link]' BioShock[image: External link] would be acclaimed by some commentators as the best game of that year for its innovation in artistry, narrative and design,[71][72][73] with some calling it the "spiritual successor[image: External link]" to Irrational's earlier System Shock 2[image: External link].[74][75]

Finally, the Crytek[image: External link] games Far Cry[image: External link] (2004) and Crysis[image: External link] (2007) as well as Ubisoft[image: External link]'s Far Cry 2[image: External link] (2008) would break new ground in terms of graphics and large, open-ended[image: External link] level design,[15][76] whereas Call of Duty 4: Modern Warfare (2007), Resistance: Fall of Man[image: External link] (2006) and its sequel Resistance 2[image: External link] (2008) presented increasingly refined linear levels and narratives,[77] with the fast pace and linearity of the Call of Duty games bearing a resemblance to rail shooters.[78][79] In 2006, GamaSutra reported the first-person shooter as one of the biggest and fastest growing video game genres in terms of revenue for publishers.[80]
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In 2010, researchers at Leiden University[image: External link] showed that playing first-person shooter video games is associated with superior mental flexibility. Compared to non-players, players of such games were found to require a significantly shorter reaction time while switching between complex tasks, possibly because they are required to develop a more responsive mindset to rapidly react to fast-moving visual and auditory stimuli, and to shift back and forth between different sub-duties.[81] The use of motion detecting game controllers[image: External link] – particularly the Wii[image: External link]'s – "promised to make FPS controls more approachable and precise with an interface as simple as literally pointing to aim" and thus "dramatically reshape the first-person shooter." However, technical difficulties pertinent to functions other than aiming – such as maneuvering or reloading – prevented their widespread use among first-person shooters.[82] The Pointman[image: External link] user interface combines a motion-sensitive gamepad, head tracker and sliding foot pedals to increase the precision and level of control over one's avatar[83] in military first-person shooter games.
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Multiplayer video Game






A multiplayer video game is a video game in which more than one person can play in the same game environment at the same time. Video games are often single-player[image: External link] activities, putting the player against preprogrammed challenges or AI-controlled opponents[image: External link] (which lack the flexibility of human thought). Multiplayer games allow players interaction with other individuals in partnership, competition or rivalry, providing them with social communication absent from single-player games. In multiplayer games, players may compete against two (or more) human contestants, work cooperatively[image: External link] with a human partner to achieve a common goal, supervise[image: External link] other players' activity, co-op[image: External link], and objective-based modes assaulting (or defending) a control point. Multiplayer games typically require players to share the resources of a single game system or use networking technology[image: External link] to play together over a greater distance.
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 Non-networked




Some of the earliest video games were two-player games, including early sports games[image: External link] (such as 1958's Tennis For Two[image: External link] and 1972's Pong[image: External link]), early shooter games such as Spacewar![image: External link] (1962) and early racing video games[image: External link] such as Astro Race[image: External link] (1973).[1] The first examples of multiplayer[image: External link] real-time games were developed on the PLATO system[image: External link] about 1973. Multi-user games developed on this system included 1973's Empire[image: External link] and 1974's Spasim[image: External link]; the latter was an early first-person shooter. Other early video games included turn-based multiplayer modes, popular in tabletop arcade machines[image: External link]. In such games, play is alternated at some point (often after the loss of a life). All players' scores are often displayed onscreen so players can see their relative standing.

Gauntlet[image: External link](1985) and Quartet[image: External link](1986) introduced co-operative 4-player gaming to the arcades. The games had broader consoles to allow for four sets of controls.
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The first large-scale serial sessions using a single computer[citation needed[image: External link]] were STAR (based on Star Trek[image: External link]), OCEAN (a battle using ships, submarines and helicopters, with players divided between two combating cities) and 1975's CAVE (based on Dungeons and Dragons[image: External link]), created by Christopher Caldwell (with art work and suggestions by Roger Long and assembly coding by Robert Kenney) on the University of New Hampshire[image: External link]'s DECsystem-10[image: External link]90. The university's computer system had hundreds of terminals, connected (via serial lines) through cluster PDP-11s[image: External link] for student, teacher and staff access. The games had a program running on each terminal (for each player), sharing a segment of shared memory[image: External link] (known as the "high segment" in the OS TOPS-10). The games became popular, and the university often banned them because of their RAM use[image: External link]. STAR was based on 1974's single-user, turn-oriented BASIC[image: External link] program STAR, written by Michael O'Shaughnessy at UNH.

Ken Wasserman and Tim Stryker[image: External link] in 1980 identified three factors which make networked computer games appealing:


	multiple humans competing with each other instead of a computer

	
incomplete information[image: External link] resulting in suspense and risk-taking

	real-time play requiring quick reaction



Wasserman and Stryker described how to network two Commodore PET[image: External link] computers with a cable in a 1980 BYTE[image: External link] article, which included a type-in[image: External link], two-player Hangman[image: External link] and described the authors' more-sophisticated Flash Attack.[2] Digital Equipment Corporation[image: External link] distributed another multi-user version of Star Trek, Decwar[image: External link], without real-time screen updating; it was widely distributed[by whom?[image: External link]] to universities with DECsystem-10s. In 1981 Cliff Zimmerman wrote an homage to Star Trek in MACRO-10[image: External link] for DECsystem-10s and -20s[image: External link] using VT100-series graphics. "VTtrek" pitted four Federation[image: External link] players against four Klingons[image: External link] in a three-dimensional universe.

MIDI Maze[image: External link], an early first-person shooter released in 1987 for the Atari ST[image: External link], featured network multiplay through a MIDI[image: External link] interface before Ethernet[image: External link] and Internet[image: External link] play became common. It is considered[by whom?[image: External link]] the first multiplayer 3D shooter on a mainstream system, and the first network multiplayer action-game (with support for up to 16 players). There followed ports[image: External link] to a number of platforms (including Game Boy[image: External link] and Super NES[image: External link]) in 1991 under the title Faceball 2000, making it one of the first handheld, multi-platform first-person shooters and an early console example of the genre.[3]

Networked multiplayer gaming modes are known as "netplay". The first popular video-game title with a LAN version, 1991's Spectre[image: External link] for the Apple Macintosh, featured AppleTalk[image: External link] support for up to eight players. Spectre's popularity was partially attributed[by whom?[image: External link]] to the display of a player's name above their cybertank. There followed 1993's Doom[image: External link], whose first network version allowed four simultaneous players.[4]

Networked multiplayer LAN games eliminate common Internet problems such as lag[image: External link] and anonymity, and are the focus of LAN parties[image: External link]. Play-by-email[image: External link] multiplayer games use email to communicate between computers. Other turn-based variations not requiring players to be online simultaneously are Play-by-post gaming[image: External link] and Play-by-Internet[image: External link]. Some online games are "massively multiplayer[image: External link]", with a large number of players participating simultaneously. Two massively-multiplayer genres are MMORPG (such as World of Warcraft or EverQuest[image: External link]) and MMORTS[image: External link].

Some networked multiplayer games, including MUDs[image: External link] and massively multiplayer online games such as RuneScape[image: External link], omit a single-player mode. First-person shooters have become popular multiplayer games; Battlefield 1942 and Counter-Strike[image: External link] have little (or no) single-player gameplay. Developer and gaming site OMGPOP[image: External link]'s library includes multiplayer Flash games[image: External link] for the casual player. The world's largest MMOG is South Korea's Lineage[image: External link], with 19 million registered players (primarily in Asia).[5] The largest Western MMOG in 2008 was World of Warcraft, with over 10 million registered players worldwide. This category of games requires multiple machines to connect via the Internet; before the Internet became popular, MUDs were played on time-sharing computer systems and games like Doom were played on a LAN.

Gamers refer to latency[image: External link] using the term " ping[image: External link]", after a utility which measures round-trip network communication delays (by the use of ICMP[image: External link] packets). A player on a DSL[image: External link] connection with a 50- ms[image: External link] ping can react faster than a modem user with a 350-ms average latency. Other problems include packet loss[image: External link] and choke, which can prevent a player from "registering" their actions with a server. In first-person shooters, this problem appears when bullets hit the enemy without damage. The player's connection is not the only factor; some servers are slower than others.

Beginning with the Sega NetLink[image: External link] in 1996, Game.com[image: External link] in 1997 and Dreamcast[image: External link] in 2000, game consoles support network gaming over LANs and the Internet. Many mobile phones[image: External link] and handheld consoles[image: External link] also offer wireless gaming with Bluetooth[image: External link] (or similar) technology. By the early 2010s online gaming had become a mainstay of console platforms such as Xbox and PlayStation.[citation needed[image: External link]]
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In modern console[image: External link], arcade[image: External link] and personal computer games[image: External link], "multiplayer" implies play with several controllers plugged into one game system. Home-console games often use split screen[image: External link], so each player has an individual view of the action (important in first-person shooters and racing video games[image: External link]); most arcade games, and some console games (since Pong), do not. Nearly all multiplayer modes on beat 'em up[image: External link] games have a single-system option, but racing games are abandoning split screen in favor of a multiple-system, multiplayer mode. Turn-based games such as chess also lend themselves to single system single screen and even a single controller.

The term "couch co-op" refers to local multiplayer games played in a cooperative manner, such as by friends sitting on the same couch; these may by split-screen or other display method.

Hotseat games[image: External link] are typically turn-based games with only one controller or input set such as a single keyboard/mouse on the system. Players rotate using the input device to perform their turn such that each is taking a turn on the "hotseat".
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Main article: Cheating in online games


Online cheating, in gaming, modifies the game experience to give one player an advantage over others.[6][7][8]
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 Asymmetrical gameplay




An asymmetric video game[image: External link] is a type of multiplayer video game in which players may play on in an unbalanced way. In "soft asymmetry" games the players have the same basic mechanics such as movement and death, yet all have different roles. In "strong asymmetry" games typically have one team that are practically the same or in soft asymmetric roles while the other team features players that play in a drastically different way.
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Online Game






An online game is a video game that is either partially or primarily played through the Internet[image: External link] or another computer network.[1] Online games are ubiquitous on modern gaming platforms, including PCs[image: External link], consoles[image: External link] and mobile devices[image: External link], and span many genres, including first-person shooters, strategy games[image: External link] and massively multiplayer online role-playing games (MMORPG).[2]

The design of online games can range from simple text-based environments to the incorporation of complex graphics and virtual worlds.[3] The prominence of online components within a game can range from being minor features, such as an online leaderboard[image: External link], to being part of core gameplay[image: External link], such as directly playing against other players. Many online games create their own online communities, while other games, especially social games, integrate the players' existing real-life communities.[4]

Online game culture sometimes faces criticisms[image: External link] for an environment that might promote cyberbullying[image: External link], violence, and xenophobia[image: External link]. Some gamers are also concerned about gaming addiction[image: External link] or social stigma[image: External link].[5] Online games have attracted players from a variety of ages, nationalities, and occupations.[6][7][8] Online game content can also be studied in scientific field, especially gamers' interactions within virtual societies[image: External link] in relation to the behavior and social phenomena of everyday life.[6][7] Online games also have the problem of not being permanently playable, unlike purchased retail games, as they require special servers[image: External link] in order to function.
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Main article: History of online games[image: External link]


The history of online games[image: External link] dates back to the early days of packet-based computer networking[image: External link] in the 1970s,[4] An early example of online games are MUD[image: External link], including the first, MUD1[image: External link], which was created in 1978 and originally confined to an internal network before becoming connected to ARPANet[image: External link] in 1980.[9] Commercial games followed in the next decade, with Islands of Kesmai[image: External link], the first commercial online role-playing game[image: External link], debuting in 1984,[9] as well as more graphical games, such as the MSX[image: External link] LINKS action games[image: External link] in 1986,[10] the flight simulator[image: External link] Air Warrior[image: External link] in 1987, and the Famicom Modem[image: External link]'s online Go[image: External link] game in 1987.[11] The rapid availability of the Internet in the 1990s led to an expansion of online games, with notable titles including Nexus: The Kingdom of the Winds[image: External link] (1996), Quakeworld[image: External link] (1996), Ultima Online[image: External link] (1997), Lineage[image: External link] (1998), Starcraft[image: External link] (1998), Counter-Strike[image: External link] (1999) and EverQuest[image: External link] (1999). Video game consoles[image: External link] also began to receive online networking features, such as the Famicom Modem[image: External link] (1987), Sega Meganet[image: External link] (1990), Satellaview[image: External link] (1995), SegaNet[image: External link] (1996), PlayStation 2[image: External link] (2000) and Xbox[image: External link] (2001).[3][12] Following improvements in connection speeds,[5] more recent developments include the popularization of new genres, such as social games[image: External link], and new platforms, such as mobile games[image: External link].[13]
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 Demographics




The assumption that online games in general are populated mostly by male has remained somewhat accurate for years. Recent statistics begin to diminish the male domination myth in gaming culture. Although a worldwide number of male online gamers still dominates over female (52% by 48%);[14] women even accounted for more than half portion of the population in certain games, including PC games.

The report Online Game Market Forecasts estimates worldwide revenue from online games to reach $35 billion by 2017, up from $19 billion in 2011.[15]
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 First-person shooter game (FPS)




Main article: First-person shooter


During the 1990s, online games started to move from a wide variety of LAN[image: External link] protocols (such as IPX[image: External link]) and onto the Internet using the TCP/IP[image: External link] protocol. Doom[image: External link] popularized the concept of deathmatch, where multiple players battle each other head-to-head, as a new form of online game. Since Doom, many first-person shooter games contain online components to allow deathmatch or arena style play. And by popularity, first person shooter games are becoming more and more widespread around the world. The kind of games that are played at the more popular competitions are Counter-Strike[image: External link], Halo[image: External link], Call of Duty: Advanced Warfare[image: External link], Quake Live[image: External link] and Unreal Tournament[image: External link]. Competitions have a range of winnings from money to hardware.

Expansion of hero shooters[image: External link], a subgenre of shooter games, happened in 2016 when several developers released or announced their hero shooter multiplayer online game[image: External link] ( Battleborn[image: External link], Overwatch, and Paladins[image: External link]).[16]
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 Real-time strategy game (RTS)




Main article: Real-time strategy[image: External link]


Early real-time strategy[image: External link] games often allowed multiplayer play over a modem or local network. As the Internet started to grow during the 1990s, software was developed that would allow players to tunnel the LAN protocols used by the games over the Internet. By the late 1990s, most RTS games had native Internet support, allowing players from all over the globe to play with each other. Popular RTS games with online communities have included Age of Empires[image: External link], Sins of a Solar Empire[image: External link], StarCraft[image: External link] and Warhammer 40,000: Dawn of War[image: External link].
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 Multiplayer online battle arena game (MOBA)




Main article: Multiplayer online battle arena


A specific subgenre of strategy video games[image: External link] referred to as multiplayer online battle arena (MOBA) gained popularity in the 2010s as a form of electronic sports[image: External link], encompassing games such as the Defense of the Ancients[image: External link] mod for Warcraft III[image: External link], its Valve-developed sequel Dota 2[image: External link], League of Legends, Heroes of the Storm, and Smite[image: External link].
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 Massively multiplayer online game (MMO)




Main article: Massively multiplayer online game[image: External link]


Massively multiplayer online games[image: External link] were made possible with the growth of broadband Internet access[image: External link] in many developed countries, using the Internet to allow hundreds of thousands of players to play the same game together. Many different styles of massively multiplayer games are available, such as:


	
MMORPG (Massively multiplayer online role-playing game[image: External link])

	
MMORTS[image: External link] (Massively multiplayer online real-time strategy[image: External link])

	
MMOFPS[image: External link] (Massively multiplayer online first-person shooter)

	
MMOSG[image: External link] (Massively multiplayer online social game)
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 Console game & Cross-platform




Main articles: Xbox Live[image: External link] and PlayStation Network[image: External link]


Xbox Live[image: External link] was launched in November 2002. Initially the console only used a feature called system link, where players could connect two consoles using an Ethernet cable[image: External link], or multiple consoles through a router. With the original Xbox Microsoft launched Xbox Live, allowing shared play over the internet. A similar feature exists on the PlayStation 3[image: External link] in the form of the PlayStation Network[image: External link], and the Wii[image: External link] also supports a limited amount of online gaming. However, Nintendo has come with a new network dubbed "Nintendo Network[image: External link]", and it now fully supports online gaming with the Wii U[image: External link] console.

Earlier games like 4x4 Evolution, Quake III Arena[image: External link] and Need for Speed: Underground have a function where consoles able to interact with PC users using the same server. Usually, a company like Electronic Arts or Sega runs the servers until it becomes inactive.
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Main article: Browser game[image: External link]


As the World Wide Web[image: External link] developed and browsers became more sophisticated, people started creating browser games[image: External link] that used a web browser[image: External link] as a client. Simple single player games were made that could be played using a web browser via HTML[image: External link] and HTML scripting[image: External link] technologies (most commonly JavaScript[image: External link], ASP[image: External link], PHP[image: External link] and MySQL[image: External link]).

The development of web-based graphics technologies such as Flash[image: External link] and Java[image: External link] allowed browser games to become more complex. These games, also known by their related technology as "Flash games[image: External link]" or "Java games", became increasingly popular. Browser-based pet games are popular amongst the younger generation of online gamers. These games range from gigantic games with millions of users, such as Neopets[image: External link], to smaller and more community-based pet games.

More recent browser-based games use web technologies like Ajax[image: External link] to make more complicated multiplayer interactions possible and WebGL[image: External link] to generate hardware-accelerated 3D graphics without the need for plugins.
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 MUD




Main article: MUD[image: External link]


MUD are a class of multi-user real-time virtual worlds, usually but not exclusively text-based, with a history extending back to the creation of MUD1[image: External link] by Richard Bartle[image: External link] in 1978. MUD were the direct predecessors of MMORPG.[17]
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 Online game governance




Online gamer must agree to an End-user license agreement[image: External link] (EULA) when they first install the game application or an update. EULA is a legal contract between the producer or distributor and the end-user[image: External link] of an application or software, which is to prevent the program from being copied, redistributed or hacked.[18] The consequences of breaking the agreement vary according to the contract. Players could receive warnings to termination, or direct termination without warning. In the 3D immersive world Second Life[image: External link] where a breach of contract will append the player warnings, suspension and termination depending on the offense.[19]

Where online games supports an in-game chat feature, it is not uncommon to encounter hate speech[image: External link], sexual harassment[image: External link] and cyberbullying[image: External link].[20][21] Players, developers, gaming companies, and professional observers are discussing and developing tools which discourage antisocial behavior.[22] There are also sometimes Moderators[image: External link] present, who attempt to prevent Anti-Social behaviour.

Recent development of gaming governance requires all video games (including online games) to hold a rating label. The voluntary rating system was established by the Entertainment Software Rating Board[image: External link] (ESRB). A scale can range from "E" (stands for Everyone) inferring games that are suitable for both children and adults, to "M" (stands for Mature) recommending games that are restricted to age above 17. Some explicit online game can be rated "AO" (stands for Adult Only), identifying games that content suitable for adults over age of 18. Furthermore, online games must also carry an ESRB notice that warns that any "online interactions are not rated by the ESRB".
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A video game is an electronic game[image: External link] that involves interaction with a user interface[image: External link] to generate visual feedback on a video device[image: External link] such as a TV screen[image: External link] or computer monitor[image: External link]. The word video in video game traditionally referred to a raster[image: External link] display device, but as of the 2000s, it implies any type of display device[image: External link] that can produce two- or three-dimensional images[image: External link]. Some theorists categorize video games as an art form[image: External link], but this designation is controversial.

The electronic systems used to play video games are known as platforms[image: External link]; examples of these are personal computers and video game consoles[image: External link]. These platforms range from large mainframe computers[image: External link] to small handheld computing devices[image: External link]. Specialized video games such as arcade games[image: External link], in which the video game components are housed in a large, typically coin-operated[image: External link] chassis, while common in the 1980s in video arcades[image: External link], have gradually declined due to the widespread availability of affordable home video game consoles (e.g., PlayStation 4, Xbox One and Nintendo Wii U[image: External link]) and video games on desktop and laptop computers and smartphones[image: External link].

The input device[image: External link] used for games, the game controller[image: External link], varies across platforms. Common controllers include gamepads[image: External link], joysticks[image: External link], mouse devices[image: External link], keyboards[image: External link], the touchscreens[image: External link] of mobile devices[image: External link], and buttons, or even, with the Kinect[image: External link] sensor, a person's hands and body. Players typically view the game on a video screen or television or computer monitor, or sometimes on virtual reality[image: External link] head-mounted display[image: External link] goggles. There are often game sound effects[image: External link], music and, in the 2010s, voice actor lines which come from loudspeakers[image: External link] or headphones[image: External link]. Some games in the 2000s include haptic[image: External link], vibration-creating effects, force feedback[image: External link] peripherals[image: External link] and virtual reality[image: External link] headsets. In the 2010s, the video game industry[image: External link] is of increasing commercial importance, with growth driven particularly by the emerging Asian markets and mobile games[image: External link], which are played on smartphones[image: External link]. As of 2015, video games generated sales of USD[image: External link] 74 billion annually worldwide[1], and were the third-largest segment in the U.S. entertainment market, behind broadcast and cable TV.
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Main article: History of video games[image: External link]


See also: Early history of video games[image: External link]


Early games used interactive electronic devices with various display formats. The earliest example is from 1947—a "Cathode ray tube[image: External link] Amusement Device" was filed for a patent on 25 January 1947, by Thomas T. Goldsmith Jr.[image: External link] and Estle Ray Mann, and issued on 14 December 1948, as U.S. Patent 2455992.[2] Inspired by radar[image: External link] display technology, it consisted of an analog device that allowed a user to control a vector-drawn dot on the screen to simulate a missile being fired at targets, which were drawings fixed to the screen.[3] Other early examples include: The Nimrod[image: External link] computer at the 1951 Festival of Britain[image: External link]; OXO[image: External link] a tic-tac-toe[image: External link] Computer game by Alexander S. Douglas[image: External link] for the EDSAC[image: External link] in 1952; Tennis for Two[image: External link], an electronic interactive game engineered by William Higinbotham[image: External link] in 1958; Spacewar![image: External link], written by MIT[image: External link] students Martin Graetz, Steve Russell, and Wayne Wiitanen's on a DEC PDP-1[image: External link] computer in 1961; and the hit ping pong[image: External link]-style Pong[image: External link], a 1972 game by Atari[image: External link]. Each game used different means of display: NIMROD used a panel of lights to play the game of Nim[image: External link],[4] OXO used a graphical display to play tic-tac-toe[5] Tennis for Two used an oscilloscope to display a side view of a tennis court,[3] and Spacewar! used the DEC[image: External link] PDP-1's vector display to have two spaceships[image: External link] battle each other.[6]

In 1971, Computer Space[image: External link], created by Nolan Bushnell[image: External link] and Ted Dabney[image: External link], was the first commercially sold, coin-operated video game. It used a black-and-white television for its display, and the computer system was made of 74 series[image: External link] TTL[image: External link] chips[image: External link].[7] The game was featured in the 1973 science fiction film[image: External link] Soylent Green[image: External link]. Computer Space was followed in 1972 by the Magnavox Odyssey[image: External link], the first home console. Modeled after a late 1960s prototype console developed by Ralph H. Baer[image: External link] called the "Brown Box", it also used a standard television.[3][8] These were followed by two versions of Atari[image: External link]'s Pong[image: External link]; an arcade[image: External link] version in 1972 and a home version in 1975 that dramatically increased video game popularity.[9] The commercial success of Pong led numerous other companies to develop Pong clones and their own systems, spawning the video game industry[image: External link].[10]

A flood of Pong clones eventually led to the video game crash of 1977[image: External link], which came to an end with the mainstream success of Taito[image: External link]'s 1978 shooter game Space Invaders[image: External link],[11] marking the beginning of the golden age of arcade video games[image: External link] and inspiring dozens of manufacturers to enter the market.[11][12] The game inspired arcade machines to become prevalent in mainstream locations such as shopping malls, traditional storefronts, restaurants, and convenience stores.[13] The game also became the subject of numerous articles and stories on television and in newspapers and magazines, establishing video gaming[image: External link] as a rapidly growing mainstream hobby.[14][15] Space Invaders was soon licensed for the Atari VCS[image: External link] (later known as Atari 2600), becoming the first "killer app[image: External link]" and quadrupling the console's sales.[16] This helped Atari recover from their earlier losses,[17] and in turn the Atari VCS revived the home video game market during the second generation of consoles[image: External link], up until the North American video game crash of 1983[image: External link].[18] The home video game industry was revitalized shortly afterwards by the widespread success of the Nintendo Entertainment System[image: External link],[19] which marked a shift in the dominance of the video game industry from the United States to Japan during the third generation of consoles[image: External link].[20]
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 Platforms




See also: History of video games[image: External link]


The term "platform" refers to the specific combination of electronic components[image: External link] or computer hardware which, in conjunction with software, allows a video game to operate.[21] The term "system" is also commonly used. The distinctions below are not always clear and there may be games that bridge one or more platforms. In addition to personal computers, there are other devices which have the ability to play games but are not dedicated video game machines, such as smartphones[image: External link], PDAs[image: External link] and graphing calculators[image: External link].
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 PC




In common use a "PC game[image: External link]" refers to a form of media that involves a player interacting with a personal computer connected to a video monitor[image: External link]. Personal computers are not dedicated game platforms, so there may be differences running the same game in different hardwares, also the openness allows some features to developers like reduced software cost,[22] increased flexibility, increased innovation, emulation, creation of modifications (" mods[image: External link]"), open hosting for online gaming (in which a person plays a video game with people who are in a different household) and others.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Console




A "console game[image: External link]" is played on a specialized electronic device that connects to a common television set[image: External link] or composite video monitor[image: External link], unlike PCs[image: External link], which can run all sorts of computer programs, a console is a dedicated video game platform manufactured by a specific company. Usually consoles only run games developed for it, or games from other platform made by the same company, but never games developed by its direct competitor, even if the same game is available on different platforms. It often comes with a specific game controller[image: External link]. Major console platforms include Xbox[image: External link] and PlayStation[image: External link].


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Handheld




A " handheld[image: External link]" gaming device is a small, self-contained electronic device that is portable and can be held in a user's hands. It features the console, a small screen, speakers and buttons, joystick[image: External link] or other game controllers[image: External link] in a single unit. Like consoles, handhelds are dedicated platforms, and share almost the same characteristics. Handheld hardware usually is less powerful than PC or console hardwares. Some handheld games from the late 1970s and early 1980s could only play one game. In the 1990s and 2000s, a number of handheld games used cartridges, which enabled them to be used to play many different games.
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"Arcade game[image: External link]" generally refers to a game played on an even more specialized type of electronic device that is typically designed to play only one game and is encased in a special, large coin-operated cabinet[image: External link] which has one built-in console, controllers (joystick, buttons, etc.), a CRT screen[image: External link], and audio amplifier and speakers. Arcade games often have brightly painted logos and images relating to the theme of the game. While most arcade games are housed in a vertical cabinet, which the user typically stands in front of to play, some arcade games use a tabletop approach, in which the display screen is housed in a table-style cabinet with a see-through table top. With table-top games, the users typically sit to play. In the 1990s and 2000s, some arcade games offered players a choice of multiple games. In the 1980s, video arcades[image: External link] were businesses in which game players could use a number of arcade video games. In the 2010s, there are far fewer video arcades, but some movie theaters and family entertainment centers still have them.
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The web browser[image: External link] has also established itself as platform in its own right in the 2000s, while providing a cross-platform[image: External link] environment for video games designed to be played on a wide spectrum of hardware from personal computers and tablet computers[image: External link] to smartphones[image: External link]. This in turn has generated new terms to qualify classes of web browser-based games. These games may be identified based on the website that they appear, such as with "Facebook" games. Others are named based on the programming platform used to develop them, such as Java[image: External link] and Flash[image: External link] games.
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With the advent of standard operating systems for mobile devices such as iOS[image: External link] and Android[image: External link] and devices with greater hardware performance, mobile gaming[image: External link] has become a significant platform. While many mobile games share similar concepts with browser games, these games may utilize features of smart devices that are not necessary present on other platforms such as global positing information[image: External link] and camera devices to support augmented reality[image: External link] gameplay. Mobile games also led into the development of microtransactions[image: External link] as a valid revenue model for causal games.
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Virtual reality[image: External link] (VR) games generally require players to use a special head-mounted unit[image: External link] that provides stereoscopic screens[image: External link] and motion tracking to immerse a player within virtual environment that responds to their head movements. Some VR systems include control units for the player's hands as to provide a direct way to interact with the virtual world. VR systems generally require a separate computer, console, or other processing device that couples with the head-mounted unit.
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Main article: Video game genre


A video game, like most other forms of media, may be categorized into genres[image: External link]. Video game genres are used to categorize video games based on their gameplay interaction rather than visual[image: External link] or narrative differences.[23][24] A video game genre is defined by a set of gameplay challenges and are classified independent of their setting[image: External link] or game-world content, unlike other works of fiction such as films or books. For example, a shooter game is still a shooter game, regardless of whether it takes place in a fantasy world or in outer space.[25][26]

Because genres are dependent on content for definition, genres have changed and evolved as newer styles of video games have come into existence. Ever advancing technology and production values related to video game development have fostered more lifelike and complex games which have in turn introduced or enhanced genre possibilities (e.g., virtual pets), pushed the boundaries of existing video gaming or in some cases add new possibilities in play (such as that seen with titles specifically designed for devices like Sony's EyeToy[image: External link]). Some genres represent combinations of others, such as massively multiplayer online role-playing games, or, more commonly, MMORPGs. It is also common to see higher level genre terms that are collective in nature across all other genres such as with action, music/rhythm or horror-themed video games.[citation needed[image: External link]]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Classifications





[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Casual games




Main article: Casual game[image: External link]


Casual games derive their name from their ease of accessibility, simple to understand gameplay and quick to grasp rule sets. Additionally, casual games frequently support the ability to jump in and out of play on demand. Casual games as a format existed long before the term was coined and include video games such as Solitaire or Minesweeper which can commonly be found pre-installed with many versions of the Microsoft Windows operating system. Examples of genres within this category are match three[image: External link], hidden object[image: External link], time management[image: External link], puzzle[image: External link] or many of the tower defense[image: External link] style games. Casual games are generally available through app stores[image: External link] and online retailers such as PopCap[image: External link], Zylom[image: External link] and GameHouse[image: External link] or provided for free play through web portals[image: External link] such as Newgrounds[image: External link]. While casual games are most commonly played on personal computers, phones or tablets, they can also be found on many of the on-line console system download services (e.g., the PlayStation Network[image: External link], WiiWare[image: External link] or Xbox Live[image: External link]).
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Main article: Serious game[image: External link]


Serious games are games that are designed primarily to convey information or a learning experience to the player. Some serious games may even fail to qualify as a video game in the traditional sense of the term. Educational software does not typically fall under this category (e.g., touch typing[image: External link] tutors, language learning programs, etc.) and the primary distinction would appear to be based on the title's primary goal as well as target age demographics. As with the other categories, this description is more of a guideline than a rule. Serious games are games generally made for reasons beyond simple entertainment and as with the core and casual games may include works from any given genre, although some such as exercise games[image: External link], educational games[image: External link], or propaganda games may have a higher representation in this group due to their subject matter. These games are typically designed to be played by professionals as part of a specific job or for skill set improvement. They can also be created to convey social-political awareness on a specific subject.

One of the longest-running serious games franchises would be Microsoft Flight Simulator[image: External link] first published in 1982 under that name. The United States military uses virtual reality[image: External link] based simulations, such as VBS1[image: External link] for training exercises,[27] as do a growing number of first responder roles (e.g., police, firefighters, EMTs).[28] One example of a non-game environment utilized as a platform for serious game development would be the virtual world of Second Life[image: External link], which is currently used by several United States governmental departments (e.g., NOAA[image: External link], NASA[image: External link], JPL[image: External link]), Universities (e.g., Ohio University[image: External link], MIT[image: External link]) for educational and remote learning programs[29] and businesses (e.g., IBM[image: External link], Cisco Systems[image: External link]) for meetings and training.[30]

Tactical media[image: External link] in video games plays a crucial role in making a statement or conveying a message on important relevant issues. This form of media allows for a broader audience to be able to receive and gain access to certain information that otherwise may not have reached such people. An example of tactical media in video games would be newsgames[image: External link]. These are short games related to contemporary events designed to illustrate a point.[31] For example, Take Action Games is a game studio collective that was co-founded by Susana Ruiz and has made successful serious games. Some of these games include Darfur is Dying[image: External link], Finding Zoe, and In The Balance. All of these games bring awareness to important issues and events in an intelligent and well thought out manner.[32]
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See also: Educational video games[image: External link] and Educational software[image: External link]


On 23 September 2009, U.S. President Barack Obama launched a campaign called "Educate to Innovate" aimed at improving the technological, mathematical, scientific and engineering abilities of American students. This campaign states that it plans to harness the power of interactive games to help achieve the goal of students excelling in these departments.[33][34] This campaign has stemmed into many new opportunities for the video game realm and has contributed to many new competitions. Some of these competitions include the Stem National Video Game Competition and the Imagine Cup[image: External link].[35][36] Both of these examples are events that bring a focus to relevant and important current issues that are able to be addressed in the sense of video games to educate and spread knowledge in a new form of media. www.NobelPrize.org uses games to entice the user to learn about information pertaining to the Nobel prize achievements while engaging in a fun to play video game.[37] There are many different types and styles of educational games all the way from counting to spelling to games for kids and games for adults. Some other games do not have any particular targeted audience in mind and intended to simply educate or inform whoever views or plays the game.
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Main article: Game controller[image: External link]


Video game can use several types of input devices to translate human actions to a game, the most common game controllers are keyboard and mouse for "PC games[image: External link], consoles usually come with specific gamepads[image: External link], handheld consoles have built in buttons. Other game controllers are commonly used for specific games like racing wheels[image: External link], light guns[image: External link] or dance pads[image: External link]. Digital cameras[image: External link] can also be used as game controllers capturing movements of the body of the player.

As technology continues to advance, more can be added onto the controller to give the player a more immersive experience when playing different games. There are some controllers that have presets so that the buttons are mapped a certain way to make playing certain games easier. Along with the presets, a player can sometimes custom map the buttons to better accommodate their play style. On keyboard and mouse, different actions in the game are already preset to keys on the keyboard. Most games allow the player to change that so that the actions are mapped to different keys that are more to their liking. The companies that design the controllers are trying to make the controller visually appealing and also feel comfortable in the hands of the consumer.

An example of a technology that was incorporated into the controller was the touchscreen[image: External link]. It allows the player to be able to interact with the game differently than before. The person could move around in menus easier and they are also able to interact with different objects in the game. They can pick up some objects, equip others, or even just move the objects out of the players path. Another example is motion sensor[image: External link] where a persons movement is able to be captured and put into a game. Some motion sensor games are based on where the controller is. The reason for that is because there is a signal that is sent from the controller to the console or computer so that the actions being done can create certain movements in the game. Other type of motion sensor games are webcam style where the person can move around in front of it and the actions done are repeated in a character of the game you are playing as.
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Main article: Game development[image: External link]


See also: Video game industry practices[image: External link]


Video game development and authorship, much like any other form of entertainment, is frequently a cross-disciplinary field. Video game developers, as employees within this industry are commonly referred, primarily include programmers[image: External link] and graphic designers[image: External link]. Over the years this has expanded to include almost every type of skill that one might see prevalent in the creation of any movie or television program, including sound designers[image: External link], musicians, and other technicians; as well as skills that are specific to video games, such as the game designer[image: External link]. All of these are managed by producers[image: External link].

In the early days of the industry, it was more common for a single person to manage all of the roles needed to create a video game. As platforms have become more complex and powerful in the type of material they can present, larger teams have been needed to generate all of the art, programming, cinematography, and more. This is not to say that the age of the "one-man shop" is gone, as this is still sometimes found in the casual gaming and handheld markets,[38] where smaller games are prevalent due to technical limitations such as limited RAM[image: External link] or lack of dedicated 3D graphics rendering capabilities on the target platform (e.g., some cellphones and PDAs[image: External link]).[citation needed[image: External link]]

With the growth of the size of development teams in the industry, the problem of cost has increased. Development studios need to be able to pay their staff a competitive wage in order to attract and retain the best talent, while publishers are constantly looking to keep costs down in order to maintain profitability on their investment. Typically, a video game console development team can range in sizes of anywhere from 5 to 50 people, with some teams exceeding 100. In May 2009, one game project was reported to have a development staff of 450.[39] The growth of team size combined with greater pressure to get completed projects into the market to begin recouping production costs has led to a greater occurrence of missed deadlines, rushed games and the release of unfinished products.[40]
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Main article: Downloadable content


A phenomenon of additional game content at a later date, often for additional funds, began with digital video game distribution known as downloadable content (DLC). Developers can use digital distribution[image: External link] to issue new storylines after the main game is released, such as Rockstar Games[image: External link] with Grand Theft Auto IV[image: External link] (The Lost and Damned[image: External link] and The Ballad of Gay Tony[image: External link]), or Bethesda with Fallout 3 and its expansions[image: External link]. New gameplay modes can also become available, for instance, Call of Duty and its zombie modes,[41][42][43] a multiplayer mode for Mushroom Wars[image: External link] or a higher difficulty level for Metro: Last Light[image: External link]. Smaller packages of DLC are also common, ranging from better in-game weapons (Dead Space[image: External link], Just Cause 2[image: External link]), character outfits ( LittleBigPlanet[image: External link], Minecraft[image: External link]), or new songs to perform ( SingStar[image: External link], Rock Band[image: External link], Guitar Hero[image: External link]).
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Main article: Expansion pack[image: External link]


A variation of downloadable content is expansion packs. Unlike DLC, expansion packs add a whole section to the game that either already existed in the game's code or was recently developed after the game had already been released. Expansions add new maps, missions, weapons, and other things that weren't previously accessible in the original game. An example of an expansion is Bungie's[image: External link] most recent game, Destiny[image: External link], when they released the Rise of Iron[image: External link] expansion. The expansion added new weapons, new maps, higher levels, and also remade old missions so that the difficulty would be meet the new levels that were added to the characters. Expansions are added to the base game to help prolong the life of the game itself until the company is able to produce a sequel or a new game all together. Developers at times plan out their games life and already have the code for the expansion in the game but inaccessible by players and they would unlock the expansions as time went on to the players, sometimes at no extra cost and other times it costs extra to get the expansion. There are also some developers who make the game and then make the expansions as time goes on so that they could see what the players would like to have and what they can do to make the game better. There are also expansions that are set apart from the original game and are considered a stand-alone game, an example of that is Ubisoft's[image: External link] expansion Assassin's Creed IV: Black Flag[image: External link] Freedom's Cry which takes place control of a different character than that of the original game.
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Main article: Mod (computer gaming)[image: External link]


Many games produced for the PC are designed such that technically oriented consumers can modify the game. These mods[image: External link] can add an extra dimension of replayability and interest. Developers such as id Software[image: External link], Valve Corporation, Crytek[image: External link], Bethesda[image: External link], Epic Games[image: External link] and Blizzard Entertainment ship their games with some of the development tools used to make the game, along with documentation to assist mod developers. The Internet provides an inexpensive medium to promote and distribute mods, and they may be a factor in the commercial success of some games.[44] This allows for the kind of success seen by popular mods such as the Half-Life[image: External link] mod Counter-Strike[image: External link].
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Main article: Cheating (video games)[image: External link]


Cheating in computer games may involve cheat codes[image: External link] and hidden spots implemented by the game developers,[45][46] modification of game code by third parties,[47][48] or players exploiting a software glitch. Modifications are facilitated by either cheat cartridge[image: External link] hardware or a software trainer[image: External link].[47] Cheats usually make the game easier[image: External link] by providing an unlimited amount of some resource; for example weapons, health, or ammunition; or perhaps the ability to walk through walls.[46][47] Other cheats might give access to otherwise unplayable levels or provide unusual or amusing features, like altered game colors or other graphical appearances.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Glitches




Main article: Glitch[image: External link]


Software errors not detected by software testers during development can find their way into released versions of computer and video games. This may happen because the glitch only occurs under unusual circumstances in the game, was deemed too minor to correct, or because the game development was hurried to meet a publication deadline. Glitches can range from minor graphical errors to serious bugs that can delete saved data or cause the game to malfunction. In some cases publishers will release updates (referred to as patches) to repair glitches. Sometimes a glitch may be beneficial to the player; these are often referred to as exploits[image: External link].
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Easter eggs[image: External link] are hidden messages or jokes left in games by developers that are not part of the main game.[49] Easter eggs are secret responses that occur as a result of an undocumented set of commands. The results can vary from a simple printed message or image, to a page of programmer credits or a small videogame hidden inside an otherwise serious piece of software. Videogame cheat codes[image: External link] are a specific type of Easter egg, in which entering a secret command will unlock special powers or new levels for the player.[50][51]
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Main article: Game studies[image: External link]


Although departments of computer science have been studying the technical aspects of video games for years, theories that examine games as an artistic medium are a relatively recent development in the humanities. The two most visible schools in this emerging field are ludology[image: External link] and narratology[image: External link]. Narrativists approach video games in the context of what Janet Murray[image: External link] calls "Cyberdrama". That is to say, their major concern is with video games as a storytelling medium, one that arises out of interactive fiction[image: External link]. Murray puts video games in the context of the Holodeck[image: External link], a fictional piece of technology from Star Trek[image: External link], arguing for the video game as a medium in which the player is allowed to become another person, and to act out in another world.[52] This image of video games received early widespread popular support, and forms the basis of films such as Tron[image: External link], eXistenZ[image: External link] and The Last Starfighter[image: External link].

Ludologists break sharply and radically from this idea. They argue that a video game is first and foremost a game, which must be understood in terms of its rules, interface, and the concept of play that it deploys. Espen J. Aarseth[image: External link] argues that, although games certainly have plots, characters, and aspects of traditional narratives, these aspects are incidental to gameplay. For example, Aarseth is critical of the widespread attention that narrativists have given to the heroine of the game Tomb Raider[image: External link], saying that "the dimensions of Lara Croft[image: External link]'s body, already analyzed to death by film theorists[image: External link], are irrelevant to me as a player, because a different-looking body would not make me play differently... When I play, I don't even see her body, but see through it and past it."[53] Simply put, ludologists reject traditional theories of art because they claim that the artistic and socially relevant qualities of a video game are primarily determined by the underlying set of rules, demands, and expectations imposed on the player.

While many games rely on emergent principles[image: External link], video games commonly present simulated story worlds where emergent behavior occurs within the context of the game. The term "emergent narrative" has been used to describe how, in a simulated environment, storyline can be created simply by "what happens to the player."[54] However, emergent behavior is not limited to sophisticated games. In general, any place where event-driven instructions occur for AI[image: External link] in a game, emergent behavior will exist. For instance, take a racing game in which cars are programmed to avoid crashing, and they encounter an obstacle in the track: the cars might then maneuver to avoid the obstacle causing the cars behind them to slow and/or maneuver to accommodate the cars in front of them and the obstacle. The programmer never wrote code to specifically create a traffic jam, yet one now exists in the game.
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Main article: Video game console emulator[image: External link]


An emulator is a program that replicates the behavior of a video game console[image: External link], allowing games to run on a different platform from the original hardware. Emulators exist for PCs[image: External link], smartphones[image: External link] and consoles[image: External link] other than the original. Emulators are generally used to play old games, hack existing games[image: External link], translate unreleased games in a specific region[image: External link], or add enhanced features to games like improved graphics, speed up or down, bypass regional lockouts, or online multiplayer support.

Some manufacturers have released official emulators for their own consoles. For example, the Virtual Console[image: External link] allows users to play games for old Nintendo consoles on the Wii[image: External link], Wii U[image: External link], and 3DS[image: External link]. Virtual Console is part of Nintendo's strategy for deterring video game piracy.[55] In November 2015, Microsoft[image: External link] launched backwards compatibility of Xbox 360[image: External link] games on Xbox One console via emulation.[56] Also, Sony[image: External link] announced relaunching PS2[image: External link] games on PS4 via emulation.[57] According to Sony Computer Entertainment America v. Bleem[image: External link], creating an emulator for a proprietary video game console is legal.[58] However, Nintendo claims that emulators promote the distribution of illegally copied games.[59]
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See also: Gamer § Demographics[image: External link]


The November 2005 Nielsen Active Gamer Study, taking a survey of 2,000 regular gamers[image: External link], found that the U.S. games market is diversifying. The age group among male players has expanded significantly in the 25–40 age group. For casual online puzzle-style and simple mobile cell phone games, the gender divide is more or less equal between men and women. More recently there has been a growing segment of female players engaged with the aggressive style of games historically considered to fall within traditionally male genres (e.g., first-person shooters). According to the ESRB, almost 41% of PC gamers are women.[60] Participation among African-Americans is even lower. One survey of over 2000 game developers returned responses from only 2.5% who identified as black.[61]

See also: Women and video games[image: External link]


See also: Race and video games[image: External link]


When comparing today's industry climate with that of 20 years ago, women and many adults are more inclined to be using products in the industry. While the market for teen and young adult men is still a strong market, it is the other demographics which are posting significant growth. The Entertainment Software Association[image: External link] (ESA) provides the following summary for 2011 based on a study of almost 1,200 American households carried out by Ipsos MediaCT:[62]


	The average gamer is 30 years old and has been playing for 12 years. Eighty-two percent of gamers are 18 years of age or older.

	Forty-two percent of all players are women and women over 18 years of age are one of the industry's fastest growing demographics.

	Twenty-nine percent of game players are over the age of 50, an increase from nine percent in 1999.

	Sixty-five percent of gamers play games with other gamers in person.

	Fifty-five percent of gamers play games on their phones or handheld device.



A 2006 academic study, based on a survey answered by 10,000 gamers, identified the gaymers[image: External link] (gamers that identify as gay) as a demographic group.[63][64][65] A follow-up survey in 2009 studied the purchase habits and content preferences of people in the group.[66][67][68] Based on the study by NPD group in 2011, approximately 91 percent of children aged 2–17 play games.[69]
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Main article: Video game culture[image: External link]


Video game culture is a worldwide new media[image: External link] subculture formed around video games and game playing. As computer and video games have increased in popularity over time, they have had a significant influence on popular culture. Video game culture has also evolved over time hand in hand with internet culture[image: External link] as well as the increasing popularity of mobile games[image: External link]. Many people who play video games identify as gamers[image: External link], which can mean anything from someone who enjoys games to someone who is passionate about it. As video games become more social with multiplayer and online capability, gamers find themselves in growing social networks[image: External link]. Gaming can both be entertainment as well as competition, as a new trend known as electronic sports[image: External link] is becoming more widely accepted. In the 2010s, video games and discussions of video game trends and topics can be seen in social media[image: External link], politics, television, film and music.
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Main article: Multiplayer video game


Video gaming has traditionally been a social experience. Multiplayer video games[image: External link] are those that can be played either competitively, sometimes in Electronic Sports[image: External link], or cooperatively by using either multiple input devices, or by hotseating[image: External link]. Tennis for Two[image: External link], arguably the first video game, was a two player game, as was its successor Pong[image: External link]. The first commercially available game console, the Magnavox Odyssey[image: External link], had two controller inputs. Since then, most consoles have been shipped with two or four controller inputs. Some have had the ability to expand to four, eight or as many as 12 inputs with additional adapters, such as the Multitap[image: External link]. Multiplayer arcade games[image: External link] typically feature play for two to four players, sometimes tilting the monitor on its back for a top-down viewing experience allowing players to sit opposite one another.

Many early computer games for non-PC descendant based platforms featured multiplayer support. Personal computer systems from Atari[image: External link] and Commodore[image: External link] both regularly featured at least two game ports. PC-based computer games started with a lower availability of multiplayer options because of technical limitations. PCs typically had either one or no game ports at all. Network games for these early personal computers were generally limited to only text based adventures or MUDs[image: External link] that were played remotely on a dedicated server. This was due both to the slow speed of modems (300-1200-bit/s), and the prohibitive cost involved with putting a computer online in such a way where multiple visitors could make use of it. However, with the advent of widespread local area networking[image: External link] technologies and Internet based online capabilities, the number of players in modern games can be 32 or higher, sometimes featuring integrated text and/or voice chat. Massively multiplayer online game[image: External link] (MMOs) can offer extremely high numbers of simultaneous players; Eve Online[image: External link] set a record with 65,303 players on a single server in 2013.[70]
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Main article: Video game behavioral effects[image: External link]


It has been shown that action video game players have better hand–eye coordination[image: External link] and visuo-motor skills[image: External link], such as their resistance to distraction[image: External link], their sensitivity to information in the peripheral vision[image: External link] and their ability to count briefly presented objects, than nonplayers.[71] Researchers found that such enhanced abilities could be acquired by training with action games, involving challenges that switch attention between different locations, but not with games requiring concentration on single objects. It has been suggested by a few studies that online/offline video gaming can be used as a therapeutic tool in the treatment of different mental health concerns.[ which?[image: External link]]

In Steven Johnson[image: External link]'s book, Everything Bad Is Good for You[image: External link], he argues that video games in fact demand far more from a player than traditional games like Monopoly[image: External link]. To experience the game, the player must first determine the objectives, as well as how to complete them. They must then learn the game controls and how the human-machine interface works, including menus and HUDs[image: External link]. Beyond such skills, which after some time become quite fundamental and are taken for granted by many gamers, video games are based upon the player navigating (and eventually mastering) a highly complex system with many variables. This requires a strong analytical ability, as well as flexibility and adaptability. He argues that the process of learning the boundaries, goals, and controls of a given game is often a highly demanding one that calls on many different areas of cognitive function. Indeed, most games require a great deal of patience and focus from the player, and, contrary to the popular perception that games provide instant gratification, games actually delay gratification far longer than other forms of entertainment such as film or even many books.[72] Some research suggests video games may even increase players' attention capacities.[73]

Learning principles found in video games have been identified as possible techniques with which to reform the U.S. education system.[74] It has been noticed that gamers adopt an attitude while playing that is of such high concentration, they do not realize they are learning, and that if the same attitude could be adopted at school, education would enjoy significant benefits.[75] Students are found to be "learning by doing" while playing video games while fostering creative thinking.[76]

The U.S. Army[image: External link] has deployed machines such as the PackBot[image: External link] and UAV[image: External link] vehicles, which make use of a game-style hand controller[image: External link] to make it more familiar for young people.[77] According to research discussed at the 2008 Convention of the American Psychological Association, certain types of video games can improve the gamers' dexterity[image: External link] as well as their ability to do problem solving. A study of 33 laparoscopic surgeons found that those who played video games were 27 percent faster at advanced surgical procedures and made 37 percent fewer errors compared to those who did not play video games. A second study of 303 laparoscopic surgeons (82 percent men; 18 percent women) also showed that surgeons who played video games requiring spatial skills and hand dexterity and then performed a drill testing these skills were significantly faster at their first attempt and across all 10 trials than the surgeons who did not play the video games first.[78]

The research showing benefits from action games has been questioned due to methodological shortcomings, such as recruitment strategies and selection bias, potential placebo effects, and lack of baseline improvements in control groups.[79] In addition, many of the studies are cross-sectional[image: External link], and of the longitudinal[image: External link] interventional trials, not all have found effects.[79] A response to this pointed out that the skill improvements from action games are more broad than predicted, such as mental rotation[image: External link], which is not a common task in action games.[80] Action gamers are not only better at ignoring distractions, but also at focusing on the main task.[81]
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Main article: Video game controversies[image: External link]


Like other media, such as rock music (notably heavy metal music[image: External link] and gangsta rap[image: External link]), video games have been the subject of objections, controversies and censorship, for instance because of depictions of violence, criminal activities, sexual themes, alcohol[image: External link], tobacco and other drugs[image: External link], propaganda, profanity or advertisements[image: External link]. Critics of video games include parents' groups, politicians, religious groups, scientists and other advocacy groups[image: External link]. Claims that some video games cause addiction[image: External link] or violent behavior continue to be made and to be disputed.[82]

There have been a number of societal and scientific arguments about whether the content of video games change the behavior and attitudes of a player, and whether this is reflected in video game culture[image: External link] overall. Since the early 1980s, advocates of video games have emphasized their use as an expressive medium[image: External link], arguing for their protection under the laws governing freedom of speech and also as an educational tool[image: External link]. Detractors argue that video games are harmful[image: External link] and therefore should be subject to legislative oversight and restrictions[image: External link]. The positive and negative characteristics and effects of video games are the subject of scientific study. Results of investigations into links between video games and addiction[image: External link], aggression[image: External link], violence, social development[image: External link], and a variety of stereotyping and sexual morality[image: External link] issues are debated.[83] A study was done that showed that young people who have had a greater exposure to violence in video games ended up behaving more aggressively towards people in a social environment.[84]
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In spite of the negative effects of video games, certain studies indicate that they may have value in terms of academic performance, perhaps because of the skills that are developed in the process. “When you play ... games you’re solving puzzles to move to the next level and that involves using some of the general knowledge and skills in maths, reading and science that you’ve been taught during the day,” said Alberto Posso an Associate Professor at the Royal Melbourne Institute of Technology, after analysing data from the results of standardized testing completed by over 12,000 high school students across Australia. As summarized by The Guardian,[85] the study [published in the International Journal of Communication[image: External link]], "found that students who played online games almost every day scored 15 points above average in maths and reading tests and 17 points above average in science." However, the reporter added an important comment that was not provided by some of the numerous Web sites that published a brief summary of the Australian study study: "[the] methodology cannot prove that playing video games were the cause of the improvement." The Guardian also reported that a Columbia University study indicated that extensive video gaming by students in the 6 to 11 age group provided a greatly increased chance of high intellectual functioning and overall school competence.

In an interview with CNN, Edward Castronova[image: External link], a professor of Telecommunications at Indiana University Bloomington said he was not surprised by the outcome of the Australian study but also discussed the issue of causal connection. "Though there is a link between gaming and higher math and science scores, it doesn't mean playing games caused the higher scores. It could just be that kids who are sharp are looking for a challenge, and they don't find it on social media, and maybe they do find it on board games and video games," he explained.[86]

Video games have also been proven to raise self-esteem and build confidence. It gives people an opportunity to do things that they cannot do offline, and to discover new things about themselves. There is a social aspect to gaming as well – research has shown that a third of video game players make good friends online. As well as that, video games are also considered to be therapeutic as it helps to relieve stress.[87] Although short term, studies have shown that children with developmental delays[image: External link] gain a temporary physical improvement in health when they interact and play video games on a regular, and consistent basis due to the cognitive benefits and the use of hand eye coordination[88]
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Main article: Video game content rating system[image: External link]
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The Entertainment Software Rating Board[image: External link] (ESRB) gives video games maturity ratings based on their content. For example, a game might be rated T for Teen if the game contained obscene words or violence. If a game contains explicit violence or sexual themes, it is likely to receive an M for Mature rating, which means that no one under 17 should play it. There is a rated "A/O" games for "Adults Only" these games have massive violence or nudity. There are no laws that prohibit children from purchasing "M" rated games in the United States. Laws attempting to prohibit minors from purchasing "M" rated games were established in California, Illinois[image: External link], Michigan[image: External link], Minnesota[image: External link], and Louisiana[image: External link], but all were overturned on the grounds that these laws violated the First Amendment.[89] However, many stores have opted to not sell such games to children anyway. Of course, video game laws vary from country to country. One of the most controversial games of all time, Manhunt 2[image: External link] by Rockstar Studios, was given an AO rating[image: External link] by the ESRB until Rockstar could make the content more suitable for a mature audience. Video game manufacturers usually exercise tight control over the games that are made available on their systems, so unusual or special-interest games are more likely to appear as PC games[image: External link]. Free, casual, and browser-based games[image: External link] are usually played on available computers, mobile phones, tablet computers or PDAs[image: External link].
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Pan European Game Information[image: External link] (PEGI) is a system that was developed to standardize the game ratings in all of Europe (not just European Union[image: External link], although the majority are EU members), the current members are: all EU members, except Germany and the 10 accession states; Norway[image: External link]; Switzerland[image: External link]. Iceland is expected to join soon, as are the 10 EU accession states. For all PEGI members, they use it as their sole system, with the exception of the UK, where if a game contains certain material,[90] it must be rated by BBFC[image: External link]. The PEGI ratings are legally binding in Vienna[image: External link] and it is a criminal offence to sell a game to someone if it is rated above their age.[91]
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Stricter game rating laws mean that Germany does not operate within the PEGI. Instead, they adopt their own system of certification which is required by law. The Unterhaltungssoftware Selbstkontrolle[image: External link] (USK or Voluntary Certification of Entertainment Software) checks every game before release and assigns an age rating to it – either none (white), 6 years of age (yellow), 12 years of age (green), 16 years of age (blue) or 18 years of age (red). It is forbidden for anyone, retailers, friends or parents alike, to allow a child access to a game for which he or she is underage. If a game is considered to be harmful to young people (for example because of extremely violent, pornographic or racist content), it may be referred to the BPjM (Bundesprüfstelle für jugendgefährdende Medien[image: External link] – Federal Verification Office for Child-Endangering Media) who may opt to place it on the Index upon which the game may not be sold openly or advertised in the open media. Such indexed titles are not "banned" and can still be legally obtained by adults, but it is considered a felony to supply these titles to a child.
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See also: Video game industry[image: External link], List of best-selling video games[image: External link], and Golden age of arcade video games[image: External link]


According to the market research firm SuperData, as of May 2015, the global games market was worth USD 74.2 billion. By region, North America accounted for $23.6 billion, Asia for $23.1 billion, Europe for $22.1 billion and South America for $4.5 billion. By market segment, mobile games[image: External link] were worth $22.3 billion, retail games 19.7 billion, free-to-play[image: External link] MMOs[image: External link] 8.7 billion, social games[image: External link] $7.9 billion, PC DLC 7.5 billion, and other categories $3 billion or less each.[92][93]

In the United States, also according to SuperData, the share of video games in the entertainment market grew from 5% in 1985 to 13% in 2015, becoming the third-largest market segment behind broadcast and cable television. The research firm anticipated that Asia would soon overtake North America as the largest video game market due to the strong growth of free-to-play and mobile games.[93]

Sales of different types of games vary widely between countries due to local preferences. Japanese consumers tend to purchase much more console games[image: External link] than computer games[image: External link], with a strong preference for games catering to local tastes.[citation needed[image: External link]] Another key difference is that, despite the decline of arcades in the West[image: External link], arcade games[image: External link] remain the largest sector of the Japanese gaming industry[image: External link].[citation needed[image: External link]] In South Korea[image: External link], computer games are generally preferred over console games, especially MMORPG games and real-time strategy[image: External link] games. Computer games are also popular in China.[94]
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See also: List of gaming conventions[image: External link]


Gaming conventions[image: External link] are an important showcase of the industry. The annual gamescom in Cologne[image: External link] in August is the world's leading expo for video games in attendance.[95] The E3[image: External link] in June in Los Angeles is also of global importance, but is an event for industry insiders only.[96] The Tokyo Game Show[image: External link] in September is the main fair in Asia. Other notable conventions and trade fairs include Brasil Game Show[image: External link] in October, Paris Games Week[image: External link] in October–November, EB Games Expo[image: External link] (Australia) in October, KRI[image: External link], ChinaJoy[image: External link] in July and the annual Game Developers Conference[image: External link]. Some publishers, developers and technology producers also host their own regular conventions, with BlizzCon, QuakeCon[image: External link], Nvision[image: External link] and the X shows[image: External link] being prominent examples.
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Main article: eSports


Short for electronic sports, are video game competitions played most by professional players individually or in teams that gained pupularity from the late 2000s, the most common genres are fighting[image: External link], first-person shooter (FPS), multiplayer online battle arena (MOBA) and real-time strategy[image: External link]. There are certain games that are made for just competitive multiplayer purposes. With those type of games, players focus entirely one choosing the right character or obtaining the right equipment in the game to help them when facing other players. Tournaments are held so that people in the area or from different regions can play against other players of the same game and see who is the best. Major League Gaming[image: External link] (MLG) is a company that reports tournaments that are held across the country. The players that compete in these tournaments are given a rank depending on their skill level in the game that they choose to play in and face other players that play that game. The players that also compete are mostly called professional players for the fact that they have played the game they are competing in for many, long hours. Those players have been able to come up with different strategies for facing different characters. The professional players are able to pick a character to their liking and be able to master how to use that character very effectively. With strategy games[image: External link], players tend to know how to get resources quick and are able to make quick decisions about where their troops are to be deployed and what kind of troops to create.
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There are many video game museums around the world, including the Computer Games Museum[image: External link] in Berlin[97] and the Museum of Soviet Arcade Machines[image: External link] in Moscow and Saint-Petersburg.[98][99] The Museum of Art and Digital Entertainment[image: External link] in Oakland, California[image: External link] is a dedicated video game museum focusing on playable exhibits of console and computer games.[100] The Video Game Museum of Rome[image: External link] is also dedicated to preserving video games and their history.[101] The International Center for the History of Electronic Games[image: External link] at The Strong[image: External link] in Rochester, New York[image: External link] contains one of the largest collections of electronic games and game-related historical materials in the world, including a 5,000-square-foot (460 m2) exhibit which allows guests to play their way through the history of video games.[102][103][104] The Smithsonian Institution[image: External link] in Washington, D.C. has three video games on permanent display: Pac-Man, Dragon's Lair, and Pong.[105]

The Museum of Modern Art[image: External link] has added a total of 20 video games and one video game console[image: External link] to its permanent Architecture and Design Collection since 2012.[106][107] In 2012, the Smithsonian American Art Museum[image: External link] ran an exhibition on "The Art of Video Games[image: External link]".[108] However, the reviews of the exhibit were mixed, including questioning whether video games belong in an art museum.[109][110]
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	List of video games[image: External link]

	History of video games[image: External link]

	Outline of video games[image: External link]

	Video game addiction[image: External link]
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