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Introduction

Welcome to The Video Games Textbook! 1 appreciate
your interest in the text and hope that the fol-
lowing chapters teach you all you ever wanted to know
and more about video games and the many platforms
they’ve appeared on. My goal for The Video Games Text-
book was to facilitate learning the history, business, and
technology of video games with visually stimulating,
comprehensive, and chronological chapters that are rele-
vant and easy to understand for a variety of readers. This
book was structured to be a primary textbook for courses
on the history, technology, and/or business of video games.

There are two main types of chapters in this textbook:
(1) “platform chapters,” which cover the major plat-
forms from each generation of home video game con-
soles, as well as PC and mobile gaming; and (2) “special
topics” chapters that focus on pertinent aspects of video
games such as the technology; video game business; sex,
violence, gender, and race; and the use of video games in
the military, science, and educational communities.
Chapters begin with a clear list of objectives, key terms,
and timelines of major releases.

Each console-based “platform” chapter reviews the
arcade industry for its respective era, which for many

generations served as a major influence on the home
systems that followed. Consoles are then discussed in
detail on their history, key personnel, marketing strat-
egy, technical specifications, breakthroughs and trends,
accessories, and important games. Console comparisons
are also made between competing systems, including
“Head-to-Head” recommendations in comparing game
titles across platforms. Console sections conclude with a
review of key games and box art to five of the best titles
on each system.

Images and tables are provided for a deeper
immersion into the subject matter. Tables highlight
each system’s launch titles, tech specs, and other
information, while images of each console, its con-
troller, advertisement(s), and screenshots of games
bring the reader closer to fully understanding each
game system. “Pro File” sections with a picture and
achievement summary of important industry figures
highlight the most influential people in the business,
and “Did You Know” sections provide additional
historical trivia whenever possible. Each chapter
concludes with a summary, activity, and chapter quiz
to further the learning experience.
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CHAPTER 1

The First Video Games

® OBJECTIVES

After reading this chapter, you should be able to:

Describe the types of games found in arcades before video games.

Discuss the first video games and how they evolved.

Provide details on video game pioneers such as Ralph Baer and Nolan Bushnell.
Summarize a brief overview of the history of Magnavox, Atari, and Coleco.
Describe the Magnavox Odyssey, home Pong system, and Coleco Telstar series.
Be familiar with the technological differences among first generation systems.
Review the history of Pong and how it helped pave the way for the home market.
Have a sense of the graphics quality and general capabilities of first generation video game consoles.
Discuss how the first video games were received by the public.

Be familiar with the Nintendo Color TV-Game series.

List the important innovations brought to gaming during this time period.

Summarize first-generation market sales and trends.
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m KEY TERMS AND PEOPLE

AC adapter Control boxes Interchangeable games Prototype
Al Alcorn Copyright infringement Peter Jensen Reset button
Ampex Copyrights Joysticks RF switchbox
Andy Capp’s Tavern Ted Dabney Steve Kordek Royalties
Atari Dedicated Console/ Alan Kotok Bill Rusch
AY-3-8500 Hardware Harold Lee Steve “Slug” Rusell
Ralph Baer Digital displays Light gun Pete Sampson
Baffle Ball Robert Dvorak Gene Lipkin Sanders Associates
Bagatelle EDSAC Magnavox Robert Saunders
Bertie the Brain Dan Edwards Nimrod Scoring reels
Brookhaven National Electrotennis/Epoch Nutting Associates Shooting Gallery
Laboratory English control Odyssey Spacewar!
Brown Box Flipper bumpers Odyssey follow-ups Super Pong
Bob Brown Game cards Oscilloscope Sync generator
Nolan Bushnell Bill Gattis OXO/Noughts and Crosses Syzygy Engineering
Cartridge slot General Electric Patents Tech Model Railroad
Cathode ray tube General Instrument Pay-outs Club
Circuit boards Martin Graetz PDP-1 computer Tele-Games
Coleco Arnold Greenberg Philips Telstar follow-ups
Coleco Telstar Maurice Greenberg Pinball Tennis for Two
Color TV-Game David Gottlieb Plastic overlays Tilt Mechanism
Combat! Bill Harrison Pong Tom Quinn
Computer Space William Higinbotham Pong for Your Home TV Video Game
Conn. Leather Co. Josh Hochberg Edwin Pridham Harry Williams
B FIRST GENERATION TIMELINE
Tennis for Two Computer Space Home Pong
October 1958 November 1971 December 1975
| | |
| |
February 1962 September 1972 1976-1977
Spacewar! Magnavox Odyssey Coleco Telstar series



B THE BEGINNING

Before video games, the arcade business consisted
mostly of pinball and other mechanical games. The
earliest roots of pinball “can be traced back to Bagatelle,
a form of billiards in which players used a cue to shoot
balls up a sloped table. The goal of the game was to get
the balls into one of nine cups placed along the face of
the table” (Kent, 2001, p. 2). More than a century later
came David Gottlieb’s coin-operated Baffle Ball in 1931
as seen in Figure 1.1. Players inserted a penny for a
handful of balls which they would launch with a
plunger. They would then bump the table in an attempt
to land each ball in a number of pockets. The technique
of bumping the table would later become known as
“tilting.” In 1932 Harry Williams advanced the game
further by installing “tilt mechanisms” which limited
the amount of tilting players could use by penalizing
them for overdoing it.

Eventually other versions of the game were released
such as “pay-outs” that combined pinball with elements
of gambling. When politicians caught wind of these
devices, pinball games of all kinds were outlawed in the
United States—with bans lasting nearly 35 years in major

FIGURE 1.1
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areas such as New York (Kent, 2001, pp. 5-6). It wasn’t
until years later that Gottlieb introduced a new mechanic
that would pinball
bumpers. Flipper bumpers (later just called “flippers”)
first appeared in Gottlieb’s Humpty Dumpty pinball game
in 1947. Besides adding more control of the ball, flippers
made pinball into a legitimate game of skill (and less like
gambling). Steve Kordek further revolutionized the
game by placing two flippers at the bottom of the table
which were controlled by buttons on the sides.
Advancements such as electromechanical relays and
scoring reels paved the way for pinball in the 1950s and
1960s, followed by circuit boards and digital displays in
the 1970s—the decade when video games first appeared
on the arcade scene.

revolutionize forever—flipper

*J° DID YOU KNOW?

Josh Hochberg is credited with opening one of the
world’s first restaurant/arcades with Philadelphia’s Cav-
alier in 1961 (Kent, 2001, p. 14). Back then arcades
consisted mostly of pinball and other electromechanical
games—not video games.

Evolution of pinball: (a) Bagatelle, (b) Baffle Ball (1931), and (c) Rapid Transit (1935).
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B THE FIRST INTERACTIVE COMPUTER
GAMES

The earliest interactive computer games premiered in
the 1950s on huge, wall-size computers such as Dr.
Josef Kates’s Bertie the Brain (1950, Toronto) and Dr.
John Bennett and Raymond Stuart-Williams’s Nimrod
(1951, UK). These games were developed out of aca-
demic research labs and played games such as tic-tac-
toe, using light bulbs rather than actual monitors with
graphics. Dr. Alexander Douglas’s OXO or Noughts
and Crosses (1952, UK) was a non-animated version of
tic-tac-toe displayed on a cathode ray tube (CRT)
monitor for the Electronic Delay Storage Automatic
Calculator (EDSAC) computer. Each of these games
provided a level of interactivity with a computer, but it
was the additional element of moving graphics that led
to what is widely considered a true video game.

® TENNIS FOR TWO

American nuclear physicist William “Willy” Higinbotham
is most often credited with designing the first video game
at the Brookhaven National Laboratory. Tennis for Two
(Figure 1.2) premiered on October 18, 1958 at one of
BNL'’s public exhibitions. Built by Higinotham and Robert
Dvorak, the game displayed on a small, 5-inch oscillo-
scope (round, monochrome display) and was played with
two custom aluminum controllers. Tennis for Two was

FIGURE 1.2 Tennis for Two (1958) displayed on a DuMont
Lab Oscilloscope Type 304-A.
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improved in 1959 with a larger (10-17 inch) screen in
addition to several variations of the game, including “tennis
on the moon, with low gravity, or on Jupiter, with high
gravity” (Brookhaven National Laboratory, 2016, para. 10).

® SPACEWAR!

While attending the Massachusetts Institute of Tech-
nology (MIT), Steve “Slug” Russell began work on an
interactive space combat game with the help of some of
his peers, collectively known as the Tech Model Rail-
road Club. After months of developing the game for the
Programmed Data Processor-1 (PDP-1) computer, the
final version of Spacewar! (Figure 1.3a) was completed
in the spring of 1962. Russell was the main developer for
the game which originally featured four switches: (1) rotate
the spaceship clockwise, (2) rotate counterclockwise,
(3) rocket thrust, and (4) fire torpedoes. To make the
game easier to play, Alan Kotok and Robert Saunders
designed separate “control boxes,” which could be con-
sidered the world’s first wired video game controllers.

Colleague Pete Sampson contributed additional
programming to display stars in the background and
Dan Edwards added the “influence of gravity on the
spaceships” (Russell, 2001, p. 19). Martin Graetz helped
complete the game with his “hyperspace” function
which would cause the player’s ship to disappear and
reappear in desperate (Graetz, 1981).
Spacewar! appeared in a handful of educational insti-
tutions such as Stanford University and the University
of Utah and is therefore credited as the first known video
game to be played in multiple locations.

situations

® COMPUTER SPACE

One University of Utah undergraduate who became a
big fan of Spacewar! was Nolan Bushnell. Bushnell
earned part of his tuition money working for Lagoon
Amusement Park in Salt Lake City, soliciting quarter
games on the midway. He soon worked his way up to
maintaining machines in the pinball and electrome-
chanical game arcade (Kent, 2001, p. 29). His work
experience and college education led Bushnell to
create a coin-operated version of Spacewar! called
Computer Space (Figure 1.3b) with colleague Ted
Dabney. Released under their company name Syzygy
Engineering in 1971, players piloted a rocket ship in a
space battle with a pair of computer-controlled flying
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FIGURE 1.3 Screenshots of (a) Spacewar! (Steve Russell, 1962) and (b) Computer Space (Nolan Bushnell, 1971).

saucers. The game featured four buttons including: fire
missile, thrust, rotate left, and rotate right.

Since Steve Russell never applied for any copyrights
or patents for his game, Computer Space never faced any
legal trouble for its similarities to Spacewar! and coin-op
manufacturer Nutting Associates built 1500 machines
(Edwards, 2011, p. 3). While it may have been too
complex for the average consumer, Computer Space is
renowned for being the first arcade video game and the
first commercially distributed video game.

B MAGNAVOX ODYSSEY

The concept for a home video game console was first
envisioned by electronics engineer Ralph Baer. After
more than a decade of working with Sanders Associates
on military projects, Baer was given the green light to

(b)

begin tinkering with his idea in 1967. With the help of
Bill Harrison and Bill Rusch, Baer worked on proto-
types (early test models) for many years before pitching
the seventh iteration to manufacturers. It was called the
“Brown Box,” because of “the amount of adhesive tape
holding it together, but its crude design didn’t stop it
from causing a stir among the major television manu-
facturers of the late 1960s” (Langshaw, 2014, para. 6).
The console was shown to several companies before
being picked up by electronics manufacturer Magnavox in
January of 1971. Magnavox was formed in 1917 by Edwin
Pridham and moving-coil loudspeaker inventor Peter
Jensen. The company specialized in manufacturing radios,
TVs, record players, and other devices (such as the first
plasma panel) for the U.S. military. A year after securing
the deal with Ralph Baer, Magnavox also became the
manufacturer of the world’s first home video game system.

FIGURE 1.4 Magnavox Odyssey, the first commercial home video game console.
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The newly designed Odyssey (Figure 1.4) debuted in
the United States in September 1972 for $99.95.
It included 12 games on six different game cards, two
controllers, a radio frequency (RF) switchbox/cable to
connect it to a TV, game accessories, an instruction
manual, and six “C” batteries to power the system, shown
in Figure 1.5. An optional AC adapter could be pur-
chased to operate the unit on electricity. Graphic capa-
bility was limited to a few white squares and a vertical
line on a black background, so games included plastic
overlays that would cling to the TV screen (via static
electricity) to give each game a unique look and playfield.

The controllers contained flat bottoms that were
best suited for placement on a surface such as a coffee
table. Each controller had three knobs, including one on
the right side and the two on the left side—consisting
of a small knob extending from a larger knob. The
right knob allowed the player to move the screen dot
vertically, the left knob moved the dot horizontally,
and the smaller knob allowed the player to exert a
small amount of “English control” over the console-
controlled dot (such as curving the ping pong ball in
Table Tennis).

On the top of the controller was a single “reset”
button. Unlike the modern interpretation of a reset
function, the Odyssey’s reset button did not actually
reset the games. Instead, it served as a function for
resetting particular game functions, such as refreshing
the placement of the game dot(s). Beyond the control-
lers, “two additional controls are present on the main
unit: a dial to adjust the position of the center line on the
screen and a dial to set the speed of the machine-
controlled dot” (Smith, 2015, para. 22). Even if the
controllers have long since evolved since the Odyssey, its
options to adjust screen position and other game set-
tings are still seen on modern consoles today.

® UNDERSTANDING ODYSSEY GAMES

A total of 28 games were made for the Magnavox
Odyssey, appearing on 11 different game cards. Six game
cards containing 12 games were bundled with the console
as listed by card number in Table 1.1. The console was
also manufactured for the European and Japanese
markets with different game bundles. Individual games

TABLE 1.1 Magnavox Odyssey U.S. Launch Titles

1. Table Tennis

2. Ski (Figure 1.6a) & Simon Says

3. Tennis, Analogic, Hockey, & Football Part 1
(for passing and kicking)

4. Cat and Mouse, Football Part 2 (for running),
Haunted House

5. Submarine (Figure 1.6b)

6. Roulette, States

cost around $6.00 and included screen overlays and game
instructions. Game cards with multiple titles played
similarly, but provided different instructions to the
player which would superficially vary the gameplay.

The game cards were not traditional software like
games for modern consoles, but rather printed circuit
boards that plugged into the console (Table 1.2). The
game cards modified the internal circuitry which
directed the console to display different components or
react to inputs differently. In other words, “there was no
memory or game code on these cards, which merely
complete[d] different circuit paths within the hardware
itself to define the rule set for the current game. All of
the game information was contained in the dedicated
hardware, and inserting a new circuit card was really no
different an act from flicking a toggle switch” (Smith,
2015, para. 18).

The Odyssey did not have any sound capability, so
all the games were silent. The system also lacked a

TABLE 1.2 Magnavox Odyssey Tech Specs

Manufacturer: Magnavox
$99.95
September 1972 (US), 1973 (EU)

Launch price:
Release date:

Format: “Game Cards” composed of printed
circuit boards

CPU: None (40 transistors and diodes)

Memory: None

Resolution: Not applicable

Colors: 2 (black and white)

Sound: None
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FIGURE 1.5 Magazine advertisement for the Magnavox Odyssey in 1973.

thisis

LDYaokEY.

....the exciting electronic game center from Magnavox S

Odyssey, model TL 200, is an elecironic game center that easily attaches lo any brand TV, 18" to 25"
(diagonal* ), black and white or color.

The Odyssey Master Control Unit fransmits elactronic games over your television, To play electronic tennis,
simply Insert a printed circuit Game Card inte the Master Control Unit to activate two player lights and a ball,

There are two Playar Control Unils. Each player can maneuver his player light vertically and horlzontally
across the court. An action button on the Player Control serves the ball, A special “English" control puts a
twisting curve on the ball te “fake out" your opponent.

Odyssey features 12 games and a Master Control Unit that allows you to play all the optional games too
(shown an page 47). In addition 1o a Master Control Unit, Odyssey also includes two Player Controls, six
printed circuit Game Cards, six “C" cell batteries, Game Ovarlays and everything you need to play the twelve
Odyssey games: Table Tennis, Tennis, Football, Hockey, Ski, Submarine, Haunted House, Analogic, Cat
and Mouse, Roulette, States, and Simon Says. Odyssey is teuly a total play and learning experience,

for all ages — young or old! Odyssey — lrom Magnavox.

All specilications harein subject lo change wilthoul nolice. " 107 ana 26" diagonal in Canada



8 ®m The Video Games Textbook

FIGURE 1.6 Screenshots of Odyssey launch titles (a) Ski & (b) Submarine with plastic overlays.

(a)

microprocessor, so it could not keep a score or under-
stand game logic. All scorekeeping and game rules had
to be tracked separately by the players—often requiring
a nearby notepad and pencil. The system also included a
deck of cards, play money, and a pair of dice for games
like Football, Baseball, and Brain Wave. As primitive as
the system was, it did feature an optional light gun
accessory called Shooting Gallery. For a handful of
games, players could shoot an electronic rifle at the
screen to hit a dot of light that moved around under
overlays of various cutouts.

Some of the key titles for the Odyssey included
Roulette, which used an overlay of a roulette wheel and a
game board for placing bets with play money and
colored chips. Ski “required the player to use the dials on
the Odyssey controller to follow trails set out on the

screen overlay. If you managed to complete a trail
without veering too far off, you awarded yourself points”
(IGN, 2007, p. 2). Perhaps the most complicated game
was Football, which required two game cards. Card one
was programmed for passing and kicking, while card
two was programmed for running. In addition to
switching the game cards regularly, players also needed
to use a game board, scoreboard, and six decks of
playing cards containing various football plays. Haunted
House (overlay shown in Figure 1.7) was a chase game
where player one’s dot assumed the role of a detective
trying to collect clue cards without being caught by the
second player’s dot who was a ghost. It was a lot like a
board game on TV.

Magnavox was acquired by Dutch electronics
company Philips in 1974, which released versions of the

FIGURE 1.7 Plastic screen overlays for Odyssey titles Haunted House and Roulette.




The First Video Games = 9

N

T T e v~ S a” o
. ;“f .-“;?.

v Aheg

S PRO £ IL [

Magnavox Odyssey:

- Born: March 8, 1922, Rodalben, Germany
- Died: December 6, 2014, Manchester, NH

EePUCHATION:

- Graduated from National Radio Institute as radio
service technician in 1940

- BS in Television Engineering from American
Television Institute of Technology in 1949

career HIGHLIGHTS:

-Served in US Army Military Intelligence in WWII

- Worked for Sanders Associates [from 1956 to 1987
-Developed the first multiplayer, multiprogram video £
game system the 'Brown Box' from 1967 to 1969
-Sanders licensed the system to Magnavox in 1972
-Developed programmable, RC RecordChangers as
well as SIMON, MANIAC, and Computer Perfection

RECOGNITION: ¥
- Awarded the National Medal of Technology in 2004 |
for inventing the first video game console
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TABLE 1.3 Magnavox Odyssey Series Releases

Used four Texas Instruments chips; played Tennis and Hockey; used AC adapter or 6 “C” batteries
Used T1I single-chip; played Tennis and Hockey and added a third game called Smash; added a

scoring system; was the first video game console with 2-player or 4-player options

Used AY-3-8500 chip; simplified to single knobs; same game as Odyssey 200; added three

difficulty levels (Novice, Intermediate and Expert) and on-screen numerical scoring system

Same games as Odyssey 300 with the addition of an automatic serving system; three-knob

controls returned; added extra Texas Instruments chip to display digital on-screen scoring

Paddle graphics were changed into simple human figures (i.e., tennis and hockey players);

included a fourth Soccer game which was essentially hockey using squash figures

Added a practice mode of one-player Squah (aka Smash); was programmed to end after a player

reached 15 points; returned to single-knob controls found on Odyssey 300

Added Basketball, Soccer, and Gridball, also contained Smash and Basketball practice modes;

added a handcap switch as well as serve, ball speed, and ball deflection options

Unit Name @ Year Description
Odyssey 100 | 1975
Odyssey 200 1975
Odyssey 300 | 1976
Odyssey 400 1976
Odyssey 500 | 1976
Odyssey 2000 1977
Odyssey 3000 1977
Odyssey 4000 1977

Used AY-3-8615 (color) chip; Played Tennis, Hockey, Volleyball, Basketball, Knockout, Tank,

and Helicopter; 24 total selectable game modes; included a pause button detachable joysticks

Odyssey in Europe. After the acquisition, a total of eight
subsequent versions of the Magnavox Odyssey were
released in the United States between 1975 and 1977, as
illustrated in Table 1.3. These were all dedicated con-
soles which only contained built-in games.

® PONG

Following Computer Space, Bushnell and Dabney
formed a new company—Atari. Bushnell adopted the
word “Atari” from the Japanese strategy game Go. The
term basically means “to hit the target” and is simi-
lar to the term “check” in the classic game of Chess.
Atari’s focus remained on the arcade market where the
manufacturing side of the amusement machine business
consisted of around only five important game manu-
facturers, a handful of pool table manufacturers, and
maybe four major jukebox manufacturers (Adlum,
2001, p. 37). That landscape would begin to change in
1972—the year Atari became incorporated and hired
former Ampex employee Al Alcorn to create the
company’s next game, Pong.

To convince Alcorn to develop the game, Bushnell
fabricated a story that he had a contract with General
Electric to design an electronic version of ping pong.
The game was supposed to be a practice project to help
familiarize Alcorn with the process of what would be his

first experience in making a video game (Shea, 2008,
p- 1). The concept was extremely similar to Table Tennis
on the Magnavox Odyssey, which hadn’t been released
yet—however Bushnell had played it earlier that year at
a trade show in Burlingame, CA.

Alcorn went above and beyond Bushnell’s vision,
using less expensive parts, adding deflection angles to
the ball when it hit one of eight sections of the paddles,
and enhancing the game with ball acceleration. This
feature made the game more challenging, where “after
the ball had been hit a certain number of times, it would
automatically fly faster” (Kent, 2001, p. 41). He even
tinkered with the sync generator where he found sound
effects he could use that were already inside the machine.

Bushnell and Alcorn installed a Pong prototype at a
local bar in Sunnyvale, CA called Andy Capp’s Tavern
in September 1972. A couple of weeks later, Alcorn
received a call from tavern manager Bill Gattis who
claimed the machine had stopped working. When
Alcorn arrived to fix it, he discovered the problem was
that the machine was overflowing with quarters (Kent,
2001, pp. 43-45). It was clear that Pong was a success
and the game was announced for mass production on
November 29, 1972.

Atari did not have a lot of money in the beginn-
ing, so Bushnell and Dabney hired anyone they could
find to assemble the Pong cabinets (see Figure 1.8).



FIGURE 1.8 Vendor print advertisement for Pong (1972).
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THE NEWEST 2 PLAYER

VIDEO SKILL GAME “

G

from ATRARI CORPORATlOH
SYZYGY ENGINEERED

The Team That Pioneered Video Technology

FEATURES

® STRIKING Attract Modea

® Ball Serves Automatically

® Realistic Sounds of Ball
Bouncing, Striking Paddle

® Simple to Operate Controls

® ALL SOLID STATE TV and
Components for Long,
Rugged Life

® ONE YEAR COMPUTER
WARRANTY

® Proven HIGH PROFITS
in Location After Location

® Low Key Cabinet, Suitable
for Sophisticated Locations

® 25¢ per play

THIS GAME IS AVAILABLE FROM YOUR LOCAL DISTRIBUTOR

Maximum Dimensions:

Manufactured by WIDTH -26"
ATARIL, INC. HEIGHT - 50"
2962 SCOTT BLVD. DEPTH -24
SANTA CLARA, CA. SHIPPING WEIGHT:

95050 150 Lb
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FIGURE 1.9 Screenshot comparison: Odyssey Table Tennis (a) versus Pong (b).

From unemployment office leads to motorcycle gangs,
Atari’s choice of employees brought along drug abuse
and theft. According to Bushnell (2001), “there was about
a six-week period [when employee theft was rampant]” ...
“We fired a lot of people, and there was still a lot of
marijuana use” (p. 52). While initial manufacturing was
slow, Pong would become one of the first video games to
reach mainstream popularity. It grew into an interna-
tional success in 1973 and a home version of the game
was proposed a year later.

Pong’s success did not come without a price, however.
It was much too similar to Table Tennis on Magnavox
Odyssey as seen in Figure 1.9. Unlike Steve Russell, who
never applied for copyrights or patents on Spacewar!,
Ralph Baer was meticulous with his recordkeeping and
filed numerous patents for his work. “When Atari’s Pong
debuted just months after the Odyssey went to market,
Sanders and Magnavox sued them for copyright
infringement. The case was settled for $700,000 and Atari
became an Odyssey licensee” (Mullis, 2014, para. 6). In
the end, the deal turned out to be a win-win for both
companies. Atari became a licensee for a relatively small
amount of money and other companies producing similar
ping pong video games would have to pay royalties
(compensation for the use of copyrighted or patented

works). Magnavox also made out from Pong’s success,
which helped boost sales of its Odyssey consoles.

® PONG FOR YOUR HOME TV

Designed by Al Alcorn, Harold Lee, and Bob Brown, a
prototype for the home version of Pong was completed
in 1974. “With the price of digital circuits constantly
dropping, Atari’s digital home console ended up
costing far less to manufacture than Odyssey” (Kent,
2001, p. 80). Atari had some difficulty finding a retailer
for the product until VP of Sales Gene Lipkin saw an
advertisement in a Sears catalog for the Magnavox
Odyssey in the sporting goods section. Sears’ Tom
Quinn helped seal the deal with Sears, Roebuck &
Company to distribute the system under the Sears
“Tele-Games” label (Winter, 2013, para. 2). The Pong
console (Figure 1.10) was released for the holidays in
December 1975 for $98.95. See Figure 1.11 for the print
advertisement.

Pong’s controls were much simpler than Table Tennis
on the Odyssey. In Pong, players had one dial that
moved the paddles up and down. The Odyssey featured
three dials for moving its square paddles up and down,
toward and away from the net, in addition to applying
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FIGURE 1.10 The Sears Tele-Games Pong (1975) (a) and Atari’s own Pong console (1976) (b).

(a)

user-controlled English on the ball. This may seem
advantageous on paper—however, it was Pong’s sim-
plicity that made this new medium more accessible to
most consumers who were experiencing video games for
the first time.

Q% DID YOU KNOW?

Shortly before Pong landed in U.S. homes, Japan received
its first home video game console when Electrotennis by
Epoch released overseas on September 12, 1975. Another
ping pong-style game, its paddle movement and ball
English were similar to Table Tennis, while its graphics
and sound more closely resembled Pong.

Compared to Table Tennis, Pong had sharper graph-
ics. The various angles the ball could bounce off the
paddles, coupled with the gradual increase in speed,
resulted in a more challenging and engaging experience.
Pong felt more like players were hitting a bouncing ball,
whereas the English physics in Table Tennis played more
like a volleying an unpredictable, cartoonlike object.
Pong’s inclusion of sound (Table 1.4) also greatly
enhanced players” engagement. Sound was only emitted
from a built-in speaker in the center of the console, which
could not be sent through the television speaker.

Atari
$98.95
December 1975

Manufacturer:
Launch Price:
Release date:

Format: Dedicated console (game built in)

CPU: None (transistor-transistor logic
[TTL] circuits)

Memory: None

Resolution: Not applicable

Colors: 2 (black and white)

Sound: Built in mono speaker

It wasn’t the first home console on the market, but
the home version of Pong was a pivotal success for the
early video game industry. Approximately 150,000 Pong
systems were sold that holiday season through Atari’s
collaboration with Sears. “Atari released its own branded
version of the console [subtitled “Pong For Your Home
TV?”] starting in 1976, just as an explosion of Pong clones
saturated the home video game market” (Loguidice,
2009, p. 4). Atari released other Pong variations, such as
Super Pong, Pong Doubles, and Ultra Pong. These versions
added multiple game modes and/or up to four-player
simultaneous game play. However, the manufacturer to
release the most consoles in the late 1970s was a new game
company out of Connecticut.
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FIGURE 1.11 Sears Christmas catalog advertisement for Tele-Games Pong system in 1975.

Introducing
a new game

from S
TELE-G: GRIMES

cLECTRONIC GAMES

Fast-paced games
you play on your own TV

“Pong” TV Table Tennis

with all the action and sound
you find in commercial games

costing hundreds of dollars more

An outstanding 39895
low price. . only

Tap action button to star the game, then twist knob on control panel to make your
“paddic”™ dash vertically and smack the “ball” back to your opponent. Quick, casy
hook-up . . just attach antenna change-over switch to VHF antenna terminals,
plug 15 [ml cable from control panel into change-over switch and tune in channe] 3
or 4. Works with any size black-and-white or color TV. Four *D" batteries includ-
ed. High-impact control panel 100axStxdl} inches h.u:h TV mot included.

: 6 C 25786C—Shipping weight $ pounds . ... 198.85

DGSIgl\ed for Sea_rs bY Atari— AC Power Adapter. Converts 120-v, hmsebuk! current to Low DC \-uh.l.;a UL
ne of the leading makers listed. 110-120 volts, 8 watts, 60 Hz. AC. Includes twenty-foot cord.

2o g 8 C 25792—Shipping weight 1 pound TS

of electronic games

FULL ONE YEAR WARRANTY. For one year from date of purchase. we wil repair

Pong™ TV electrowvidec gamae 1t lasls due Lo 8 defect i matenals or workmanshep. This
warranty secnce & svedable by tmply contacting your nearest Sears store or Senvce
Center throughout the Unded States

ACTION SPEEDS UP
AUTOMAT LLY

SCORE SHOWS UP
ELECTRONICALLY

- e e NN NN EEN S S e ..

YOU HEAR THE : j
A - . RELIABLE
D OF =Tl i
SO o SOLID-STATE CONTROLS



B COLECO TELSTAR

Connecticut Leather Company was founded in 1932 by
Maurice Greenberg and began as a shoe supply store.
The company shortened its name to Coleco in 1961
and expanded to manufacturing plastic molding and
wading pools. The leather business was eventually sold
off, and by the end of the 1960s the company became the
world’s largest manufacturer of above-ground swim-
ming pools (Kleinfield, 1985, para. 21). Under CEO
Arnold Greenberg, Coleco entered into the video game
business in 1976 with the Coleco Telstar (Figure 1.12)
which debuted at just $49.95. The console was ini-
tially delayed after failing FCC interference tests and
Coleco hired Ralph Baer to fix the problem (Kent, 2001,
pp- 96-97).

The first Telstar system included single control knobs
for each player and came bundled with three internal ping
pong style games Tennis, Hockey, and Handball. The
center panel of the unit included an on/oft switch, toggle
switch for Tennis, Hockey, and Handball, a reset button,
and a beginner/intermediate/pro toggle switch to change
the difficulty level of the games. Perhaps the biggest
innovation for Coleco’s entry system was that it was the
first to use the General Instrument AY-3-8500 chip
(Table 1.5). The AY-3-8500 was unique in that it could
play up to six selectable games, including two rifle
shooting games on systems equipped with a light gun. The
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Manufacturer: Coleco
Launch price: $49.95
Release date: 1976

Format: Dedicated console (games built in)
CPU: General instruments AY-3-8500 chip
Memory: None

Resolution: Not applicable

Colors: 2 (black and white)

Sound: Built in mono speaker

chip was later adopted by other manufactures such as
Magnavox for its remarkably similar Odyssey 300 system.

Like other first-generation systems, the Telstar oper-
ated on six “C” batteries or an optional power adapter.
And just like Magnavox, Coleco developed multiple
versions of the Telstar—hastily producing 14 different
models in just two years. Early models ran on the GI AY-
3-8500 chip, such as the Classic, Deluxe, Ranger, and
Alpha. The Telstar Ranger (1977) was the first Telstar
unit to feature a light gun and detachable wired paddles.
It also added three more games (Jai Alai, Target, and
Skeet), maximizing the AY-3-8500’s six game capacity.
That same year Coleco released the Telstar Colormatic,
which allowed up to four on-screen colors with the
Texas Instruments SN76499N chip.

FIGURE 1.12 The first Coleco Telstar system, model 6040 (1976).
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Other Telstar consoles included variations of fixed and
detachable controllers, light guns, and updated chips with
color graphics. One standout system was Combat!
(1977) (Figure 1.13a), which was the first Coleco system
to include joysticks. The system contained four fixed
joysticks where up to four players could cram around the
unit together to play Combat, Night Battle, Robot Battle,
and Camouflage Combat. Another significant varia-
tion released in 1977 was the Telstar Gemini which was
the first Telstar to not include a Pong-style game. The
Gemini ran on the MOS Technology MPS 7600-004
chip and was built to play pinball and light gun games.
The console featured red “flipper” buttons on each side
of the unit and came with a detachable wired light gun.
Perhaps the most unique Telstar system released in 1977
was the Telstar Arcade (Figure 1.13b).

‘) DID YOU KNOW?

Coleco Telstar systems were sold partially assembled. In
other words, the consumer usually had to attach the
paddle knobs and apply the decorative stickers onto the
console. Coleco may have done this to reduce assembly
costs and is the only major console manufacturer known
to release systems this way (Winter, 2013, para. 7).

This triangular-shaped console was a three-in-one
system, with one side featuring a steering wheel and
gear shift section, one side with the Pong-like dual
paddles setup, and a third side containing a light gun
and holster. The Telstar Arcade operated on the same
MOS chip as the Gemini; however, this system intro-
duced a triangular cartridge slot for interchangeable
games. Similar to the way the original Odyssey used
interchangeable circuit-based games, each cartridge
contained “a custom programmed MOS Technology
MPS-7600 microcontroller with a mere 512 words of
program ROM” (Grahame, 2007, para. 3).

As interesting as it was, only four different cartridges
were ever released for the Telstar Arcade—each con-
taining multiple games. Cartridge 1 was the pack-in
game for the system with three games: Road Race
(Figure 1.14a), Tennis, and Quick Draw. Cartridge 2
came with four games including Hockey, Tennis,
Handball, and Target. The third cartridge included two
variations of Pinball, Shooting Gallery, and Shoot the
Bear. The fourth and final cartridge was bundled with
three games: Naval Battle (Figure 1.14b), Speed Ball, and
Blast-Away. Coleco released 14 different models of the
Telstar. See Table 1.6 for the variations which were
released after the original.

FIGURE 1.13 Two of the most distinctive Coleco systems: (a) Combat! and (b) Telstar Arcade.
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FIGURE 1.14 Screenshots of Telstar Arcade games (a) Road Race and (b) Naval Battle.

TABLE 1.6 Subsequent Coleco Telstar Series Releases

Unit Name

Classic

Deluxe

Ranger

Alpha

Colormatic

Regent

Combat!

Galaxy

Gemini

Arcade

Sportsman

Colortron

Marksman

Year
1976

1977

1977

1977

1977

1977

1977

1977

1977

1977

1978

1978

1978

Description

Rectangular model of original system with a wood grain case; played Tennis, Hockey, and
Handball on GI AY-3-8500 chip

Same rounded body as original, with a wood grain finish; same three games; manufactured
for the Canadian market

Silver and black unit; first Telstar with a light gun and detachable wired paddles; added three
games: Jai Alis, Target, and Skeet

Simpler silver and black unit; fixed paddles and no light gun; played four games: Tennis, Hockey,
Handball, and Jai Alai

Brown with wood grain; added color with extra Texas instruments SN76499N chip; removable
paddles; same games as Alpha

Silver and black unit; basically identical to Alpha but added detachable wired paddles;
played same four games

First Telstar to include joysticks-four of them fixed to the unit; played four games; Combat,
Night Battle, Robot Battle, and Camouflage Combat; used GI AY-3-8700 chip

Used AY-3-8600 games chip and AY-3-8615 for color; included paddle controllers, in addition
to detachable wired joysticks

First non-Pong-style telstar; played four pinball and two gun games; unit had red “flipper”
buttons on sides along with detachable gun; ran on MOS Technology MPS 7600-004

Triangular-shaped three-in-one system; with steering wheel and shift section, dual paddles
section, and light gun with holster; same color chip as Gemini; four triangular cartridge games

Updated silver and black unit; similar to Regent but added light gun; played the same six
games as Ranger

Brown, compact design; used GI AY-3-8510 chip with color; fixed paddles and four games;
Tennis, Hockey, Handball, and Jai Alai

Black with silver and red accents; used GI AY-3-8512 chip; wired gun and fixed paddles;
same six games as Sportsman and Ranger. See Figure 1.15 for print advertisement
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FIGURE 1.15 Magazine advertisement for the Telstar Marksman (1978).

MARKSMAN

6136 —TELSTAR MARKSMAN'™ The number one Features on-screen digital display scoring, elec-
selling target game last year. TELSTAR MARKS- tronic sound effects and variable skill control. The
MAN™! Two pistol games — Target and Skeet, and GX-10, a custom chip made for Coleco, makes it
four popular sports games — Tennis, Hockey, all possible at an incredibly low price! Operates
Handball and Jai Alai. Marksman photo electric on two 9 volt batteries (not included). Full color
rifle, a 3-in-1 combo can be used as aregular packaging.

pistol, a machine pistol, or a marksman rifle!

¢ Sixvideo games: Target, Skeet, Tennis,
Hockey. Handball, Jai Alai

o Brilliant color (plays B&W on B&W TV sets)

e Electronic sound effects

® Marksman 3-in-1 photo electric rifle in-
cluded

* On-screen digital display scoring

Variable skill control

* Requires two 9 volt batteries or Coleco
Battery Eliminator/ AC Adapter (neither
included)

e FCC approved

Full color packaging

® Ages8to Adult

Pack:6 Weight:21.0b. Cube:2.9'

Morufochunod Unckie One Of Mono of the 1ocwing pofonts: Unitod Siotos — #3,778 058: #3 429 095
#1728 480 R #28 507, Ro #28 598, Conada — 1972; 1971 ond ofhix patents opoded o

TENNIS HOCKEY HANDBALL JAI-ALAI SKEET TARGET



B COLOR TV-GAME SERIES

Nintendo also released a series of five, single-game con-
soles known as the Color TV-Game series (Figure 1.16)
between 1977 and 1980. See Table 1.7 for descriptions of
the different units. While technically released during the
second wave of video game consoles, the Color TV-Game
units are commonly categorized as first-generation
machines because they were all-in-one “dedicated”
systems that did not contain interchangeable software.
Nintendo estimated to have sold approximately 3 million
total Color TV-Game units.

It would be a stretch to compare these sales figures to
the other consoles discussed in this chapter, since the

FIGURE 1.16 Nintendo’s first home video game console, the
Color TV-Game 6.

Unit Name Released Description
Color TV-Game 6 06/01/77
Color TV-Game 15 06/08/77
Color TV-Game Racing 112 06/08/78
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Color TV-Games were only released in Japan and were
manufactured for many years after the Odyssey, Pong,
and Telstar systems. The system deserves mention for its
success overseas and for being the first home console
from Nintendo.

B FIRST GENERATION MARKET SUMMARY

The Magnavox Odyssey ultimately sold less units than
the home version of Pong. It is important to note
that the Odyssey was released in 1972 and Atari’s Pong
system was introduced in 1975. Odyssey sales were slow
early on because a video game system in the home was
a new concept that the general public had not yet
become accustomed to. Sales may have also initially
suffered by the way the Odyssey was marketed. Because
Odyssey “distribution was restricted to the Magnavox
network of dealers that sold the company’s products
exclusively... many consumers may well have been left
with the impression that the system only worked on
Magnavox TVs when they saw it at retail (Smith,
2015). In 1976, “Magnavox sold 100,000 Odysseys.
Atari sold 150,000 Home Pong machines in a single
season” (Kent, 2001, p. 94). The system became an
instant bestseller, earning Atari a Sears Quality Excel-
lence Award. Atari would proceed to become the name

Pong clone with six versions of Light Tennis (Tennis, Hockey, Volleyball)
Contained 15 variations of Light Tennis; sold more than 1 million units

Racing game with steering wheel and gearshift; Shigeru Miyamoto’s

first video game assignment

Color TV-Game Block Breaker 04/23/79

Color TV-Game

Breakout clone, aka “Kara Terebi-Gemu Burokku Kuzushi”

1979-1980 Pricey port of Nintendo’s first arcade video game Computer Othello



20 ® The Video Games Textbook

synonymous with video games with its next home
console in 1977.

A look at the sales figures for the first generation of
consoles in Figure 1.17 shows that Coleco dominated
the market with its Telstar series, although these
numbers do not tell the whole story. Coleco did
dominate the market in 1976 selling “over $100
million worth of the [Telstar] consoles and rose to the
top of the consumer game business” (Kent, 2001,
p. 98). However, its financial success with the Telstar
series would only last for about a year.

By 1978, Coleco nearly went bankrupt as the home
video game market progressed “to programmable, car-
tridge based game units. With Pong-type game manu-
facturers slashing the price of their dedicated consoles
up to 75%, Coleco [was] forced to dump over a million
obsolete Telstar machines at a cost of 22.3 million

FIGURE 1.17  First-generation console sales graph.

dollars” (Hunter, 2014, p. 1). Coleco may have sold
the highest overall volume of video game systems dur-
ing the first generation, but low returns and major price
drops found Coleco pretty much breaking even with the
Telstar series.

As for the pinball industry, it reached a peak of 200,000
machine sales and $2.3 billion revenue in 1979. With
electronic video games gaining popularity in the family
amusement market, the pinball industry would see a
decline to 33,000 machines and a value of approximately
$464 million in 1982 (Citron, 1982, p. 13). It was no
coincidence that these years would become known as
the Golden Age of video games in the arcades. Mean-
while, Atari, Coleco, and Magnavox went on to produce
cartridge-based game units for a whole new era of video
game consoles that would eventually become known as
the second generation of video games.

Console Approximate worldwide sales

Odyssey <350,000
>550,000

Home Pong

Telstar series >1 million

150,000 250,000 350,000 450,000 550,000 650,000 750,000 850,000 950,000 1,500,000

® FIRST GENERATION BREAKTHROUGHS AND TRENDS

There were many breakthroughs and trends that defined the first generation of video games. Here is a list of the top
10 features that defined the generation:

Discrete transistor-based digital game logic

Dedicated console games were built in, rather than using removable media
Light gun peripheral and paddle style, analog controllers

All first-generation playfields occupied a single screen

Graphics consisted of basic lines, dots, and/or blocks

Mostly monochrome (black and white) or other dichromatic combination
Color overlays could be attached to the TV screen for faux color

Later games as seen on Coleco Telstar systems could display up to four colors
Games were limited to single-channel or no sound at all

No microprocessor; logic, flip-screen playfields, and sprite-based graphics

W ® N

,_
e
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® ACTIVITY: GAMER PROFILE

What are your earliest memories of video games? What kind of gamer are you? How do your gaming habits and
interests compare to other students or your friends?

Name: Online Name:

Gamer Since (Year): Why study video games?

First Video Game Memory:

I consider my interest in video games: Casual | Moderate | Above Average | Obsessed
Weekly game time: 1-5 hours | 6-10 hours | 11-15 hours | 16-20 hours | 20+ hours

Consoles owned (or played a lot) and number of games completed for each:

H o oH H
H H B

Favorite console of all time and why:

Favorite types of games (circle or check all that apply):

Action Fighting Racing Simulation
Adventure First-Person Shooter Role-Playing Sports
Board Game Gambling Rhythm Strategy
Dance Puzzle Shoot ‘Em Up Trivia

Ten favorite games that come to mind:

1. 6
2. 7
3. 8
4. 9.
5. 10.
m CHAPTER 1 QUIZ 2. Often credited for developing the first electronic
game called Tennis for Two in 1958:
1. Which of the following was not part of the evolution a. Nolan Bushnell
of games that predated video games? b. Steve “Slug” Russell
a. Bagatelle c. Willy Higinbotham
b. Baftle Ball d. Ralph Baer
c. Pinball

d. Speedball
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. What type of monitor was Tennis for Two originally

displayed on?

a. CRT television

b. Oscilloscope

c. Movie screen

d. Personal computer monitor

. MIT student who developed Spacewar!:

a. Nolan Bushnell

b. Steve “Slug” Russell
c. Willy Higinbotham
d. Ralph Baer

. The “Father of Video Games” whose Brown Box

console game system became the Magnavox
Odyssey:

a. Ray Kassar

b. Ralph Baer

c. Willy Higinbotham

d. Steve Russell

. Which product was not developed for the original

Magnavox Odyssey system?
a. Game card

b. Joystick

c. Light gun

d. Plastic overlay

. These two gentlemen were the original founders of

Atari:

a. Steve Jobs and Steve Wozniak

b. Ray Kassar and Ted Dabney

c. Trip Hawkins and Ted Russell
d. Nolan Bushnell and Ted Dabney

. What year was the first Pong arcade machine

produced?
a. 1960

b. 1972
c. 1978
d. 1987

10.

11.

12.

13.

14.

. Which of the following was not a feature of Pong

implemented by Al Alorn:

a. Using less expensive parts

b. Adding deflection angles to the ball when it hit
sections of the paddles

c. Enhancing the game with ball acceleration

d. Crowd noises such as applause and boos

Pong led to Atari being sued by
for copyright infringement.

a. Syzygy Engineering

b. Sanders Associates and Magnavox
c. Nutting Associates

d. Brookhaven National Laboratory

Atari’s first home version of Pong was licensed by
retailer
label.
a. Sears, Roebuck & Company
b. K-Mart

c. J.C. Penney

d. None of the above

under the Tele-Games

Which of the following was not a business Coleco
had a hand in before video games?

a. asphalt roofing

b. leather

c. plastic molding

d. swimming pools

The first home video game system to use the
General Instrument AY-3-8500 chip:

a. Odyssey

b. Pong For Your Home TV

c. Telstar

d. Color TV Game

Subsequent consoles such as Ranger, Combat!, and
Gemini were developed by:

a. Magnavox

b. Atari

c. Coleco

d. Nintendo



15. Which of the following was not one of the three
sections of the Telstar Arcade?
a. Joysticks
b. Paddles
c. Light gun
d. Steering wheel and gear shift

16. This company’s game systems were sold partially
assembled, where the consumer usually had to
attach the paddle knobs and apply the decorative
stickers onto the console:

a. Magnavox
b. Atari

c. Coleco

d. Nintendo

17. The first-generation console with removable car-
tridges for difterent games to be played:
a. Odyssey
b. Super Pong
c. Telstar Gemini
d. Telstar Arcade

18. Nintendo produced a successful series of single-
game home consoles in Japan called:
a. Game and Watch
b. Color TV-Game
c. Game for TV
d. None of the above

19. Which first-generation U.S. home console series
sold the most units overall?
a. Odyssey
b. Pong
c. Super Pong
d. Telstar

20. Systems with the game(s) built in, rather than using
removable media are called:
a. All-in-one consoles
b. Dedicated consoles
c. Solid state consoles
d. Stand-alone consoles
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True or False

21. Spacewar! by Nolan Bushnell was the first coin
operated arcade video game in 1971.

22. The original Magnavox Odyssey was not capable of
producing sound in its games.

23. The sound on the home version of Pong was
only emitted from a built-in speaker in the center of
the console, which could not be sent through the
television speaker.

24. The name “Coleco” was derived from the words
“California Leather Company.”

25. Fourteen different models of the Telstar were
manufactured between 1976 and 1978.

® FIGURES

FIGURE 1.1 Evolution of pinball: (a) Bagatelle, (b) Baffle Ball
(1931), and (c) Rapid Transit (1935). (Bagatelle photo from Hotel-R.
Retrieved from http://www.hotel-r.net/fr/bagatelle; also at http://
www.jaqueslondon.co.uk/indoor-games/bagatellehtml. Baffle Ball
image from Pacific Pinball Museum, 2016, edited by Wardyga.
Retrieved from http://pacificpinball.org/articles/baffle-ball. Rapid
Tranist image from Arcade Museum, photo contributed by Clive
Godwin. Retrieved from http://www.arcade-museum.com/game
_detail.php?game_id=12189)

FIGURE 1.2 Tennis for Two (1958) displayed on a DuMont Lab
Oscilloscope Type 304-A. (Tennis For Two come appariva nel 1958,
by Brookhaven National Laboratory - Screenshot, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=27864450 Retrieved from https://en.wikipedia.org/wiki/Tennis
_for_Two#/media/File:Tennis_For_Two_on_a_DuMont_Lab_Oscillo

scope_Type_304-A.jpg)

FIGURE 1.3  Screenshots of (a) Spacewar! (Steve Russell, 1962) and
(b) Computer Space (Nolan Bushnell, 1971). (Spacewar! and Com-
puter Space screenshots by Wardyga.)

FIGURE 1.4 Magnavox Odyssey, the first commercial home video
game console. (“The Magnavox Odyssey, the very first video game


../../../../../www.hotel-r.net/fr/bagatelle
../../../../../www.jaqueslondon.co.uk/indoor-games/bagatelle.html
../../../../../www.jaqueslondon.co.uk/indoor-games/bagatelle.html
../../../../../pacificpinball.org/articles/baffle-ball
../../../../../www.arcade-museum.com/game_detail.php@game_id=12189
../../../../../www.arcade-museum.com/game_detail.php@game_id=12189
../../../../../https@commons.wikimedia.org/w/index.php@curid=27864450
../../../../../https@commons.wikimedia.org/w/index.php@curid=27864450
../../../../../https@en.wikipedia.org/wiki/Tennis_for_Two#/media/File:Tennis_For_Two_on_a_DuMont_Lab_Oscilloscope_Type_304-A.jpg
../../../../../https@en.wikipedia.org/wiki/Tennis_for_Two#/media/File:Tennis_For_Two_on_a_DuMont_Lab_Oscilloscope_Type_304-A.jpg
../../../../../https@en.wikipedia.org/wiki/Tennis_for_Two#/media/File:Tennis_For_Two_on_a_DuMont_Lab_Oscilloscope_Type_304-A.jpg

24 m The Video Games Textbook

console,” by Evan-Amos - own work, public domain. Available at
https://commons.wikimedia.org/w/index.php?curid=17168362
Retrieved from https://en.wikipedia.org/wiki/Magnavox_Odyssey
#/media/File:Magnavox-Odyssey-Console-Set.jpg)

FIGURE 1.5 Magazine advertisement for the Magnavox Odyssey
in 1973. (Screenshots of Odyssey launch titles Ski & Submarine with
plastic overlays “Magnavox Odyssey,“ by Video Game Console
Library. Retrieved from http://www.videogameconsolelibrary.com

/pg70-odyssey.htm#page=games)

FIGURE 1.6 Screenshots of Odyssey launch titles (a) Ski & (b) Sub-
marine with plastic overlays. (“Plastic television overlays,” by Evan-Amos -
own work, public domain. Available at https://commons.wikimedia
.org/w/index.php?curid=40354387; retrieved from https://en.wikipedia
.org/wiki/Magnavox_Odyssey#/media/File:Magnavox-Color-Screen
-Overlays.jpg)

FIGURE 1.7 Plastic screen overlays for Odyssey titles Haunted
House and Roulette. (From The Magnavox High Reliability magazine,
1973, p. 45. Image scanned and restored by Wardyga. Magazine
advertisement for the Magnavox Odyssey in 1973.)

FIGURE 1.8 Vendor print advertisement for Pong (1972). (Pong,
Atari, 1973. Advertisement for Pong. Posted by Jesper Juul. Available
at https://www.jesperjuul.net/thesis/2-historyofthecomputergame.html.
Restored by Wardyga.)

FIGURE 1.9 Screenshot comparison: Odyssey Table Tennis
(a) versus Pong (b). (Table Tennis image by Wardyga. Pong
screenshot: “The two paddles return the ball back and forth,” by
Bumm13 [2] - originally upload at en.wikipedia.org [1], public
domain. Available at https://commons.wikimedia.org/w/index.php
2curid=799667. Retrieved from https://en.wikipedia.org/wiki/Pong
#/media/File:Pong.png)

FIGURE 1.10 The Sears Tele-Games Pong (1975) (a) and Atari’s
own Pong console (1976) (b). (The Sears Tele-Games Atari Pong
console, released in 1975, by Evan-Amos - own work, CC BY-SA
3.0. Available at https://commons.wikimedia.org/w/index.php?curid
=18298737. Retrieved from https://en.wikipedia.org/wiki/First
_generation_of_video_game_consoles#/media/File:TeleGames-Atari
-Pong.png. History of Consoles: Pong, 1975, posted on June 13,
2012 by Gamester81. Available at http://gamester81.com/history
-of-consoles-pong-1975/)

FIGURE 1.11
Games Pong system in 1975. (The Atari Home Pong Console Is
40 Years Old, posted August 21, 2015 by Metv Staff. Retrieved from

http://www.metv.com/stories/the-atari-home-pong-console-is-40

Sears Christmas catalog advertisement for Tele-

-years-old)

FIGURE 1.12 The first Coleco Telstar system, model 6040 (1976).
(Courtesy of Wardyga.)

FIGURE 1.13  Two of the more distinctive Coleco systems: (a) Combat!
and (b) Telstar Arcade. (Telstar Combat! image by Wardyga. Telstar
Arcade with cartridge n.1 on top, by Evan-Amos - own work, public
domain. Available at https://commons.wikimedia.org/w/index.php
?2curid=38538814 Retrieved from https://en.wikipedia.org/wiki/Telstar
_(game_console)#/media/File:Coleco-Telstar- Arcade-Pongside-L.jpg)

FIGURE 1.14 Screenshots of Telstar Arcade games (a) Road Race
and (b) Naval Battle. (Screenshots and edits by Wardyga.)

FIGURE 1.15 Magazine advertisement for the Telstar Marksman
(1978). (Scanned and edited by Wardyga.)

FIGURE 1.16 Nintendo’s first home video game console, the Color
TV-Game 6. (Evan-Amos - own work, public domain. Available at
https://commons.wikimedia.org/w/index.php?curid=18301347.
Retrieved from https://en.wikipedia.org/wiki/Color_TV-Game#/media
/File:Nintendo-Color-TV-Game-Blockbreaker-FL.jpg)

FIGURE 1.17 First-generation console sales graph. (Graph designed
by Wardyga using public data from Magnavox, Atari, and Coleco.)

Pro File: Ralph Baer Photo credit: Reddit user Nightwheel (4/9/09).
Posted in 2015. Retrieved from http://il56.photobucket.com/albums
/t29/nightwheel/RalphHBaerAutograph.jpg.
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CHAPTER 2

Behind the Technology
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m OBJECTIVES

After reading this chapter, you should be able to:

o Summarize the main internal components of a PC and video game console.

« Translate acronyms such as RAM, ROM, and CPU and explain what each item is.
 Understand the basics on how a PC and video game console work.

« Be familiar with types of networks such as LANs, WANs, and the Internet.

o Differentiate between the video formats NTSC, PAL, and SECAM.

+ Describe screen display properties such as hertz, frame rate, resolution, and so on.
 Be familiar with types of graphics such as ASCII, vector, raster, and polygons.

+ Describe different characteristics of a game such as perspective, scrolling, and axis.
« Explain how sound and music development have evolved in gaming.

 Be familiar with notable video game music composers and voice actors.

« Summarize Stockburger’s sound objects as they apply to video games.
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m KEY TERMS AND PEOPLE

Ambient effects

American Standard Code for
Information Interchange

(ASCII)
Aspect ratio
Audio/Sound card

Basic Input/Output System

(BIOS)
Beatem up
Binary digit/Bit (b)
Bitmap
Bump mapping
Bus/System Bus
Byte (B)
Cache memory
Cathode Ray Tube
Central Processing Unit

(CPU)
Chiptune
Clock rate
Coaxial digital
Color overlays
Component
Composite
Cooling fan
Co-processor
Cores
Diegetic sound
DisplayPort
DVI
Effect sound
Ethernet
Expansion cards
Expansion slots
F Connector/Coaxial
First-person shooter
FLOPS

Forced progression
Frame rate

Frames per second
Free progression
Gigabyte (GB)
Gigahertz (GHz)
Gottfried Leibniz
Graphics (GFX)
Graphics/Video card

Graphics Processing Unit

(GPU)
HDMI
Heads up display
Heinrich Hertz
Hertz (Hz)

High Definition Television

(HDTV)
High Definition Video
(HDV)

High-Definition Multimedia

Interface
IEEE-1394/Firewire
Interface music
Interlaced scan
International System of

Units (Si)

Internet

Kilobyte (KB)
Kilohertz (kHz)
Light-emitting diode
Liquid crystal display
Local area network
Megabyte (MB)
Megahertz (MHz)
Memory controller

Millions of Ops per Second

(MIPS)

Modem
Monaural (Mono)
Monochrome
Motherboard
Motion blur
Multicore
Music composers
Musical Instrument
Digital Interface
National Television
Standards Committee
Network Adapter
Non-Diegetic Sound
Organic Light-
Emitting Diode
Out of Order
Execution
Over-the-shoulder
Parallax scrolling
Parallel processing
Peripheral Component
Interconnect (PCI)
Phase Alternate Line
Pixels
Plasma Display Panel
Polygon count
Polygon graphics
Ports
Progressive scan
Pulse-Code
Modulation (PCM)
Random Access
Memory (RAM)
Raster Graphics
Read-Only Memory
Role-Playing Game
SCART

Score/Soundtrack

Screen burn-in

Screen resolution

Scrolling

Second-person

Séquentiel Couleur A
Mémoire (SECAM)

Shaders

Shoot’em Up

Soap Opera Effect

Sound effects

Sprites

Stereophonic
(Stereo)

Stereoscopic (S-3D)

Strings (Binary)

Surround sound

Texture mapping

Third-person

Time-to-Solution

Top-Down/Overhead

Toslink/Optical

Ultra HD/4K

Universal Serial Bus

Vector graphics

VGA

Video Games Live

Vocalization

Voice actors

Voice synthesis

Wide area network

Wifi adapter

X Axis

XLR

Y Axis

Z Axis

Zone sound
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® INTRODUCTION

Computers and video game consoles share many common
components that allow these devices to play video games.
Comparing this book’s “tech specs” charts among con-
soles is one way to observe the hardware progression over
each new generation of video games. While it can be
interesting to compare these technical specifications, the
figures mean very little without a moderate understanding
of the technology behind the numbers. This chapter
elaborates on much of the technical lingo used throughout
the textbook. It can be revisited whenever a technical term
requires further detail, examples, and/or illustrations.
Like most of the text, information is presented in a logical
order and chronologically as often as possible. These terms
and technologies are also discussed under the respective

FIGURE 2.1

Types of graphics

pp- 37-40

pp- 42-44

Sound and music

generations in which they were introduced or became
most popular.

® UNDER THE HOOD

Like personal computers (PCs), video game consoles are
made up of various circuits, cards, and other hardware.
The main internal component each platform is built on is
the motherboard (Figure 2.1). “The motherboard gets its
name because it is like a mother to all of the other circuit
boards.” It's “the largest circuit board and has many
smaller boards plugged into it” (Welch, 2002). Multiple
components can be found attached to the motherboard,
including one or more of the following basic parts: CPU,
BIOS, RAM, ROM, graphics card, sound card, disk con-
troller, expansion card, and modem/network card.

Motherboards from (a) ColecoVision (1982) and (b) Sega CD 2 (1993).
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m CPU

The central processing unit (CPU) is like the brain of a
computer or console. It makes calculations and processes
information that tells the other components what to do.
The technical specification for “processing speed”
usually indicates the speed of the CPU. More powerful
CPUs can make decisions more quickly. When starting
up a video game, much of the program (music, levels,
characters, etc.) is transferred to the RAM (explained
below). The CPU then loads the program data from its
RAM by a circuit called a memory controller. Finally,
the CPU “processes” the program’s instructions, such as
what information to display on the screen. CPUs can
generate a lot of heat and often require a small cooling
fan to bring the temperature down. When CPUs over-
heat, it is not uncommon to hear the sound of the fan
intensify as it speeds up to cool the CPU.

® RAM AND ROM

RAM stands for random access memory. RAM is like
the short-term memory of a computer, allowing data to
be read, written, and stored—but only temporarily (Le
Grange, 2015). RAM chips (Figure 2.2) store and retain
information while the system is running, but will forget
most of this temporary data when the unit is turned off. By
storing information in a system’s RAM, information such
as the layout of a game map can be accessed quickly. The
more RAM a system has, the more parts of a game it can
load at once. When progressing through a game, the RAM
is constantly freeing memory and loading more parts of
the game from the hard drive or external ROM media.

ROM stands for read-only memory. It is different
from RAM in that the information it stores cannot be
altered or forgotten. Internally, ROM is primarily used to
store the programs required to boot the gaming system.
External ROM media includes game software such as
cartridges and optical discs like DVD and Blu-ray. These
ROM media contain information that communicates
with the console or computer system, but the content on
them cannot be changed or altered. Much of the game
information on a ROM disc or cartridge is loaded onto
the system’s RAM to play the game.

*0° DID YOU KNOW?

The CD-ROM for Ridge Racer (Namco, 1995) loaded the
entire game onto the PlayStation’s RAM, eliminating
loading and allowing players to replace the game disc
with a music CD which it would use as the in-game music
(GamePro, 1995, p. 37).

m BIOS

Another important computer component is the BIOS
chip. BIOS stands for Basic Input/Output System and
“in very simple terms, the BIOS chip wakes up the
computer when you turn it on and reminds it what parts it
has and what they do” (Welch, 2002). The BIOS is usually
found on a ROM chip (called the ROM BIOS). It also
serves as an important diagnostic tool, as it confirms the
configurations and reliability of the system and allows it to
use features of hardware by managing all inputs and

FIGURE 2.2 Typical RAM cards (a) and Amic erasable programmable ROM (b).




FIGURE 2.3 Schematic diagram of a personal computer; note
how the CPU must go through the system bus to communicate
with the other components.
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outputs. The CPU, memory, and BIOS communicate
across the system bus as illustrated in Figure 2.3.

B GRAPHICS AND SOUND CARDS

The graphics card (or video card) is responsible for
producing output to the monitor or television. An
important component of a graphics card is the graphics
processing unit (GPU). The GPU is the muscle behind
the image that is displayed on the screen. Modern
graphics cards also feature power input connectors and
have their own internal cooling solutions.

The sound card (or audio card) contains special cir-
cuits that allow the system to process sound. Sound cards
facilitate both the input and output of audio from the
system. They can also be found in external devices such

Behind the Technology = 31

as game cartridges that use software to produce or
enhance a game’s sound. See Figure 2.4 for examples of
each card.

B PORTS

Ports (also seen in Figure 2.4) are slots and connectors on
the outside of computers and consoles for plugging
in additional hardware such as gamepads, keyboards,
mice, monitors, speakers, and other peripheral devices.
“Ports are controlled by their expansion cards which are
plugged into the motherboard and [usually] connected to
other components by cables” (Welch, 2002). There are
too many types of ports to mention in this chapter;
however, two popular ports today include High-
Definition Multimedia Interface (HDMI) and Univer-
sal Serial Bus (USB). HDMI ports can transmit video and
audio simultaneously and are the main port for con-
necting today’s consoles to modern TVs. USB ports are
used to connect everything from flash drives to printers,
to game controllers and keyboards. They can even charge
devices with rechargeable batteries. Like ports, many
consoles have featured expansion slots for connecting
add-on units such as the TurboGrafx-CD and Sega CD.

B MAKING THE CONNECTION

PCI or peripheral component interconnect is a
common means of connecting peripheral devices by
providing a shared data path (called a “bus”) between the
CPU and peripheral controllers like graphics and sound
cards. This is not to be confused with the kernel, which

FIGURE 2.4 AGP (Accelerated Graphics Port) Video Card (a) and Turtle Beach Sound Card (b); note how graphics and sound

cards contain external ports for connectors.

(b)
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allows software to talk to the hardware. The kernel is a
computer program that translates software code into
data processing instructions for the CPU.

Modern computers and game consoles can be linked
for cooperative and competitive play by networking
them together. Common methods of networking com-
puters include local area networks (LANs) and wide
area networks (WANs). LANs are a network of con-
nected computers in a small geographical area such as in
a home, computer lab, or small campus. WANSs, on the
other hand, cover a much larger geographical footprint
between cities, states, countries, and even between
nations. Figure 2.5 illustrates how numerous LANs can
connect to form a WAN.

The conglomerate of these technologies is the Inter-
net, “a worldwide collection of interconnected networks
(internetworks or the Internet for short), cooperating
with each other to exchange information using common
standards. Through telephone wires, fiber-optic cables,
wireless transmissions, and satellite links, Internet users
can exchange information in a variety of forms” (Cisco
Networking Academy, 2013).

Computers and consoles can be networked in a variety
of ways. One method for connecting systems is through
an expansion card called a modem. “A modem plugs the
computer into a phone or cable line so that information
can be transferred between computers” (Welch, 2002). A

modem is required to connect to the Internet. Inside most
modern PCs and consoles is a network adapter (also
called a network card, network interface controller [NIC],
LAN adapter, or WAN card, among other titles). The
network adapter is a small circuit board that allows the
system to communicate with other devices. For wireless
connections, most devices now contain a WIFI adapter
which can provide wireless band connectivity for appli-
cations such as multiplayer gaming (Le Grange, 2015).

= BITS AND BYTES

While not a new term for computer techies, it wasn’t until
around the third generation of video games that many
gamers began speaking in “bits,” in anticipation of the
upcoming “16-bit” consoles. A bit (b) is just an abbre-
viated word for binary digit. Every bit is eitheraO ora 1,
collectively known as binary code. The basis for binary
code was discovered by Gottfried Leibniz in 1679,
illustrated in his article Explication de I'Arithmétique
Binaire. Binary code is how all computer processing
instructions are written using combinations of the binary
digits 0 and 1. Zeros represent the command “off” or “no,”
while ones represent the command “on” or “yes.” By
themselves, these are only two distinct commands. “The
millions of combinations of those two commands given
in series are what make a computer work” (Welch, 2002).

FIGURE 2.5 LANSs separated by geographic distance connected by a WAN.
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TABLE 2.1 Numbers in Binary Code

0=0 6 =110 13 =1101
1=1 7 =111 14 =1110
2=10 8 =1000 15=1111
3=11 9 =1001 16 = 10000
4 =100 10 =1010 17 = 10001
5=101 11 =1011 18 = 10010
6=110 12 = 1100 19 = 10011

Combinations of bits are called strings. Table 2.1
illustrates the simple formula for writing numbers in
binary code. When a 1 is added to a 1 (as it is to make the
number 2), the next bit becomes 0 (i.e., number 2 = 10 in
binary code). Add another 1 and the next bit becomes a 1
(i.e., number 3 = 11 in binary code). Note how once all 1s
are used in a string, another bit is added (with a string of
zeros) and the sequence continues.

Eight bits grouped together form a byte (B), and it is
this size string that is usually used to represent an
alphabetic character. The letter “A,” for instance, is an
8-bit character written like this: 01000001 (Rieman,
1996). “When you type the letter A on your keyboard,
electrical signals are sent from the keyboard to the CPU.
The CPU turns the signals into binary code. Then, the
computer reads the code and sends it on to the monitor
to display the letter A” (Welch, 2002). Larger strings of
bytes in metric multiples of 1,000 are given new names.
For example, 1,000 bytes is called a kilobyte (KB) and
1,000 kilobytes equals a megabyte (MB). See Table 2.2
for these and other common values of bytes.

Bits and bytes can form a lot more than just alphabetic
characters. Strings of bits can correspond to a variety
of different symbols and processing instructions. For an
8-bit platform, there are 256 possible combinations of
1/0 to work with. For game consoles and computers,
the number of bytes represents the system’s memory
capacity. For instance, “if a computer has 64 MB of
RAM, that means that the computer can handle
64,000,000 (64 million) bytes of random access memory”

TABLE 2.2 Common Multiples of Bytes (B)

Unit Abbreviation = Metric Value  Binary Value

Kilobyte KB 1 thousand bytes or 1024 bytes
1,000 kilobytes

Megabyte MB 1 million bytes or 10242 bytes
1,000 kilobytes

Gigabyte GB 1 billion bytes or 10243 bytes
1,000 megabytes

Terabyte TB 1 trillion bytes or 10244 bytes
1,000 gigabytes
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(Welch, 2002). In addition to RAM, hard drive space
and software storage capacity are also measured in bytes.

® HERTZ AND FRAME RATE

While memory and storage space are measured in bytes,
processor speed and TVs/monitor refresh rates are
measured in hertz (Hz). Named after German physicist
Heinrich Hertz (1857-1894) who proved the existence
of electromagnetic waves, hertz is the unit of frequency
in the International System of Units (SI). Quite simply,
hertz means “cycle per second.” One hertz equals one
complete cycle per second, 100 hertz means 100 cycles
per second, and so forth (Table 2.3). In other words, a
system with a 4.4 GHz processor has a clock rate of 4.4
billion times per second! Processor speed alone is not the
only factor in determining how fast a console or com-
puter will operate. Common components that contribute
to CPU speed include co-processors, additional cores
(processing units), and extra cache memory (a smaller,
faster form of RAM).

For TVs and monitors, “a Hertz rating refers to the
number of times per second the pixels [screen dots] used
to display an image are refreshed” (Emigh, 2009). TVs in
the United States run at 60 Hz (59.94 Hz), or at a refresh
rate of approximately 60 times per second. Newer U.S.
models can run at refresh rates of 120 Hz, 240 Hz, and
even 480 Hz—although most people don’t notice a major
difference once refresh rates reach over 120 Hz. Higher
refresh rates were developed for TVs and monitors to
reduce motion blur that can occur during fast-moving
action as seen in sports and many video games. Screens
with refresh rates of 120 Hz and above typically look
great for video games and sports broadcasts; however,
such is not always the case when viewing movies shot on
film. Coined the “soap opera effect” or SOE, high hertz
TVs often contain motion smoothing/interpolation or
motion estimation/motion compensation (ME/MC)
processing that can make films look like they were shot
on a camcorder. Fortunately, these motion features can

TABLE 2.3 Common Multiples of Hertz (Hz)

Unit SI Symbol Value

Kilohertz kHz 1,000 (103)Hz
Megahertz MHz 1,000,000 (106) Hz
Gigahertz GHz 1,000,000,000 (109) Hz
Terahertz THz 1,000,000,000,000 (1012) Hz
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usually be turned off—allowing equal enjoyment for
gaming, sports, and movie watching.

Frame rate is similar to hertz in that games with
higher frame rates usually have less motion blur, but
frame rate is measured by frames per second (fps). The
baseline for standard definition video in the United
States is 30 fps (29.97 fps), however modern games
commonly run at 60 fps. So, how does a game running at
60 fps or a Blu-ray movie running at 24 fps display
properly on a television with a refresh rate of 120 Hz? In
the case of a 24-fps movie, “even with higher refresh
rates, there are still only 24 separate frames displayed
every second, but they may need to be displayed multiple
times, depending on the refresh rate. To display 24
frames per second on a TV with a 120 Hz refresh rate,
each frame is repeated 5 times every 24th of a second”
(Silva, 2016). Likewise, to display a 60-fps game on a TV
with a 120 Hz refresh rate, each frame is repeated 2 times
every 60th of a second.

‘" DID YOU KNOW?

Refresh rates of TVs in parts of Europe and other countries
using PAL and SECAM formats run at a lower baseline
50 Hz and 25 fps due to a different electric supply.

B INTERLACED AND PROGRESSIVE SCAN

Television displays use one of two scanning methods to
paint the picture on the screen. “Traditional video
systems use an interlaced scan, where half the picture
appears on the screen at a time. The other half of the
picture follows an instant later (1/60th of a second)”
(Briere and Pat Hurley, 2008). With interlaced scanning,
each frame is comprised of two fields. The first field is
made up of the screen’s odd horizontal lines, while the
second field contains the even horizontal lines. Inter-
laced scan was the main scanning system used for analog
video displays before the advent of digital TV. Consoles
connected to a TV with the yellow composite cable (and
earlier analog video cables) can only output games using
the interlaced scanning display format.

In contrast, a progressive scan system paints the entire
picture within each field in one pass. See Figure 2.6 for a
comparison. Similar to a higher refresh rate, games dis-
played in progressive scan typically move smoother and
look sharper compared to games displayed via interlaced
scan. Progressive scan capabilities became popular during
the sixth generation of video games when systems like
Dreamcast, PlayStation 2, Xbox, and GameCube were
capable of being connected to TVs with optional red,
green, and blue (RGB) component cables. Note that

FIGURE 2.6 Comparing interlaced and progressive scan on a 60-Hz display.
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TABLE 2.4 Visual Reference Guide to Common Video Game Connectors

Connector

Name(s)

Audio Specs

Video Specs

F Connector/coaxial

Analog, mono/stereo

720 x 576i @ 50 Hz
720 x 480i @ 60 Hz

720 x 576i @ 50 Hz

Composite/RCA/phono Analog, mono/stereo
ae :
: 720 x 480i @ 60 Hz
720 x 576i @ 50 Hz
(\. S-video Video-only
720 x 480i @ 60 Hz
720 x 576i @ 50 Hz
“ SCART Analog, mono/stereo
720 x 480i @ 60 Hz
(Q?g.??)& Component/YPgPR Video-only up é05109(2)?6><01}0[§0p
k@ TRS (3.5 mm mini or 1/4" phone) Balanced/unbalanced Audio-only
analog, mono/stereo
&O XLR Balanced analog, mono/stereo Audio-only
h Coaxial digital Digital 5.1/7.1 surround Audio-only
E@ Toslink/optical or S/PDIF/digital audio Digital 5.1/7.1 surround Audio-only
e , Up to 2048x1536p
. J VGA Video-only (QXGA) @ 85 Hz
EHHHE DVI Video-only 2560 x 1600 @ 60 Hz
2560 x 1600p @
HDMI Dlgltal, 8 channels of 75 Hz
& o 24-bit up to 192 kHz 4096 x 2160p @
60 Hz
2560 x 1600p @
. Digital, 8 channels of 75 Hz
Display port 24-bit up to 192 kHz 7680 x 4320p @
60 Hz
USB Data cable/varies Data cable/varies

IEEE-1394/firewire

Data cable/varies

Data cable/varies

Ethernet

Data cable/varies

Data cable/varies
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games must be programmed to output progressive
scan, so playing interlaced scan titles through component
cables will still result in an interlaced picture on screen. See
Table 2.4 for these and other common connectors.

® TYPES OF MONITORS

The round oscilloscope screen that displayed Willy
Higinbotham’s Tennis for Two (1958) and Steve Russell’s
Spacewar! (1962) was a type of CRT monitor. CRT is
short for cathode ray tube and “works by moving an
electron beam back and forth across the back of the
screen. Each time the beam makes a pass across
the screen, it lights up phosphor dots on the inside of
the glass tube, thereby illuminating the active portions
of the screen” (Beal, 2009, p. 1). CRT was the main type
of television and computer monitor throughout the
twentieth century until flat panel monitors took over in
the early 2000s.

Flat panel monitors became popular due to their
substantially thinner depth, lighter weight, higher energy
efficiency, and the fact that they emit much lower radi-
ation compared to CRTs. The first major flat panel
monitor to be used for computer and television gaming
was the liquid crystal display (LCD). Like the title
suggests, LCD contains a liquid crystal substance. “The
molecules of this substance line up in such a way that the
light behind the screens [is] blocked or allowed to create
an image” (Khan, 2013). Early LCDs often suffered from
a poor viewing angle. In other words, the picture would
appear faded from the sides if not viewed from directly in
front of the screen.

Plasma display panel (PDP) was the original compet-
itor to LCD in televisions 30 inches and above, with
the technology initially allowing for deeper shades of
black and wider viewing angles. “A plasma display is an
array of tiny gas cells sandwiched between two sheets
of glass. Each cell acts like a mini fluorescent tube,
emitting ultraviolet light which then strikes red, green and
blue spots on the screen. These spots glow to build up
the picture” (Laughlin, 2016). Early generation plasma
displays were susceptible to a phenomenon known as
“screen burn-in,” where the shadow of a stagnant image
could become permanently stuck on the screen if displayed
for extended periods of time. This didn’t bode well for video
games, which often contain heads up displays (HUDs)
such as time, life bars, score, and other data that remain on
screen for the duration of the games. A plasma's glass

screens can also lead to glare from reflected light, and
because of their internal makeup, plasmas are often much
heavier than other flat screen monitors.

Light-emitting diode (LED) displays are basically
LCD monitors that are backlit with tiny light-emitting
diodes instead of fluorescent tube backlights. LED dis-
plays have a more comparable contrast ratio to plasmas,
can be thinner, and are usually more energy efficient
than both plasmas and LCDs. On the horizon is organic
light-emitting diode (OLED), which uses a film of
organic compound to emit light and produce an even
higher quality picture. One concern for OLEDs is the
limited lifespan of its organic materials. Organic or not,
LED appears to be the key technology for monitors
moving forward.

® VIDEO FORMATS

There are three main video formats across the globe. NTSC
or National Television Standards Committee is the
format used in North America, Japan, South Korea, and a
few other nations (see Figure 2.7). As mentioned earlier,
NTSC televisions run at a baseline refresh rate of 60 Hz
(59.94 Hz) and a frame rate of 30 fps (29.97). Early NTSC
screens contained 525 scan lines (of which 483 were used to
display the image) and a standard definition aspect ratio
(width x height) of 4 x 3, which translates to a screen
resolution of 720 x 480 rectangular pixels (equivalent to
640 x 480 square pixels on a computer monitor).

Phase Alternate Line (PAL) is the format used in most
of Europe, Australia, and large portions of Africa and Asia.
PAL televisions run at a baseline refresh rate of 50 Hz and
frame rate of 25 fps. While PAL has a lower refresh rate
and frame rate compared to NTSC, standard definition
PAL TVs contain 625 scan lines (of which 576 are used to
display the image [582 in the U.K\]). Like NTSC, the
standard definition aspect ratio for PAL is 4 x 3; however,
PAL has a higher screen resolution of 720 x 576 pixels.

Séquentiel Couleur a Mémoire (SECAM) is French
for “Sequential Color with Memory.” This was the first
European color television standard and used predomi-
nantly in Russia, Eastern Europe, France, and parts of
Africa. This format shares much of the same specifications
as PAL with a baseline refresh rate of 50 Hz, frame rate of
25 fps, and a standard definition of 625 scan lines and 720 x
576 pixel resolution. It differs from PAL in that SECAM
uses a different method of color transmission. See Figure 2.7
for a breakdown of television encoding systems by nation.



FIGURE 2.7 Television encoding systems by nation.
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B PAL or PAL/SECAM

D no info

One of the goals with the introduction of High Def-
inition Television (HDTV) was to unify these formats
and eliminate incompatibility issues between countries.
For all three formats, HDTVs have an aspect ratio of
16 x 9 and a screen resolution of 1920 x 1080 pixels.
Even lower HD resolution formats such as High Defi-
nition Video (HDV) have resolutions of 1440 x 1080
pixels or 1280 x 720 pixels in every country. Resolution
aside, the disparity between hertz remains today, with a
baseline 60 Hz for NTSC region HDTV's versus 50 Hz for
PAL and SECAM region HDTVs. Frame rate disparities
also remain, with NTSC region HDTVs running at a
baseline of 29.97 fps and PAL/SECAM region HDTVs
running at a baseline of 25 fps (see Table 2.5). There is
one universal frame rate though—all three formats
can display the common “movie/film speed” of 24 fps.
Newer Ultra HD or 4K format displays resolutions of
3840 x 2160, which is noticeable on larger TV screens.

m ASCII AND VECTOR GRAPHICS

Whatever the display format, all video games are made
up of some type of graphics (GFX for short). One of the
early forms of video game graphics is ASCII (American
Standard Code for Information Interchange). ASCII
graphics are essentially just text character symbols (like

Format
NTSC 60 Hz
PAL/SECAM 50 Hz

fonts in a word processing program). They can be seen in
Steve “Slug” Russell’s Spacewar! (1962) (Figure 2.8a)
where text character symbols are used for the two
dueling spaceships, missiles, and stars. One of the
downsides to early graphics like ASCII was that they
could only be displayed in monochrome (single color)
displays.

Another form of graphics that became popular
around the same times as ASCII is vector graphics.
Vector graphics are made up of electron beam images—
shapes based on mathematical equations of geometrical
primitives such as points, lines, and curves. Examples of
popular vector graphic arcade games include Atari’s
Asteroids (1979) and Battlezone (1980). Like ASCII
graphics, vector graphics are entirely monochrome. And
like other early arcade games before color, vector-based
games often used color overlays to give the illusion of
multiple colors on the screen. Battlezone (Figure 2.8)
used a red and green overlay. The Vectrex home video
game console (Western Technologies/Smith Engineer-
ing, 1983) was a completely vector display-based system
with its own monitor. Vector monitors were another
type of cathode ray tube (CRT) display. Due to their lack
of color and the fact that they could only display a
shape’s outline, vector-based games began to disappear
after around 1985 in favor of raster graphics.

Refresh Rate Frame Rate Resolution (SD/HD)

30 fps
25 fps

720 x 480/1920 x 1080
720 x 576/1920 x 1080
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FIGURE 2.8 Screenshots of (a) Spacewar! (ASCII GFX) and (b) Battlezone (vector GFX).

(a)
® RASTER AND POLYGON GRAPHICS

Raster graphics are “made up of a collection of tiny,
uniformly sized pixels, which are arranged in a two-
dimensional grid made up of columns and rows. Each pixel
contains one or more bits of information, depending on the
degree of detail in the image” (Encyclopaedia Britannica,
2016). Each grid coordinate is called a bitmap—a single-bit
raster that corresponds with a specific color based on the
number of bits stored in each pixel. To animate bitmaps on
the screen without altering the data defining the graphics,
most consoles in the 1980s used sprite technology. Sprites
were invented as a way of combining unrelated bitmaps so

(b)

that they appear to be part of a larger object, such as an
animated character that can move around on the screen.
Sprite size and the number of sprites that could be dis-
played on screen became popular tech specs in comparing
early generations of video game consoles.

‘)" DID YOU KNOW?

Unlike vector graphics, raster graphics and sprites do not
stretch very well—distorting or becoming “pixilated”
when zoomed upon in like on Pilotwings on SNES.

FIGURE 2.9 Screenshots of (a) Super Mario Bros. (raster GFX) and (b) Super Mario 64 (polygons).
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FIGURE 2.10 Texture mapping a checkerboard image onto a wireframe face.

The fifth generation of video games popularized
polygon graphics. Polygons are geometric shapes that
are “mapped” onto wireframe models to create 3D
graphics. The term “3D” here refers to graphics having
multiple sides and depth within the screen and should
not be confused with stereoscopic 3D technology,
which creates the illusion of objects protruding beyond
the screen. See Figure 2.9 for a comparison between
raster and polygon graphics. While all of the fifth-
generation consoles emphasized polygonal gaming, it
was Sony that really pressed developers to focus on 3D
polygonal gaming for the PlayStation. This may have
been because the PS1 was built specifically for 3D games
and, in turn, very few true 2D titles were released for the
system.

When reading the tech specs of fifth generation and
later consoles, polygon count will refer to the number of
polygons capable of being rendered per frame. Another
important aspect of polygons is how they are mapped.
Two common types of mapping include texture
mapping (Figure 2.10)—wrapping a 2D “texture map”
around a 3D object; and bump mapping—adding
bumps or wrinkly textures that play off light.

Name

2D

3D
shaders

Compute
extra effects

Unity

m SHADERS, FLOPS, AND CORES

As 3D graphics technology progressed, more attention
was given to the number of shaders (Table 2.6) a GPU
could produce. While a texture is a 2D image, a shader is
a program or cluster of instructions for drawing a
surface. A texture almost always requires a shader, while
shaders may or may not utilize textures. The greater the
number of shader cores in a GPU, the more levels of
contrast and special effects are available. Older graphics
cards required separate processing units for each shader
type; however, today’s GPUs include “unified” shaders
which can execute any type of shader.

In addition to being paired with attributes such as
“diffuse,” “glossy,” or “specular,” shaders can be given
properties such as “normal,” “transparent,” “self-
illuminated,” and “reflective.” as depicted in Figure 2.11.
Some common shaders include “bumped diffuse (normal
mapping)” shaders that emulate lighting of bumps
without adding any geometry and “parallax specular”
for creating displacement (where an object looks dif-
ferent from different angles and distances) (Hergaarden,
2011, p. 9).

Notes

The only shader for adding textures to 2D pixels
Including primitive, vertex, geometry, and tessellation

General purpose; used in graphics pipelines for

Can execute any type of shader
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FIGURE 2.11

Shader examples from the built-in Unity Shaders Matrix (Unity, 2010).
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With more compute units and stream processors to

Vertex Lit

work from, GPUs took center stage after the turn of the
century and polygon count became a secondary technical
specification to a system’s floating point operations
per second (FLOPS). A “flop” is a basic unit of computa-
tional power that serves as an indicator for graphics
processing speeds. For example, GPUs of seventh-
generation consoles were clocked between 12 gigaflops
or “GFLOPS” (Wii) and 240 GFLOPS (Xbox 360).
The subsequent wave of consoles contained even faster
GPUs that could push multiple teraflops or “TFLOPS”
(Table 2.7).

While FLOPS provide a clearer sense of graphics
processing speeds for comparing consoles, there are
other numbers such as a system’s MIPS (millions of
instructions per second) that go into determining how
efficient a console is at processing data in a specific
amount of time, often referred to as the “time-to-
solution.” Then there is technology like parallel pro-
cessing, which allows for more than one calculation or
execution process to be carried out simultaneously—a
type of computation that can be expanded by the
number of “cores” a processor contains.

Game consoles were introduced with multicore
processors starting with the Xbox 360’s 3.2 GHz PC

Bumped Parallax bumped
Diffuse Specular Diffuse Specular
= -"ﬂ = .“a = ﬂ‘y ’,"ﬂ“
230 Eney A

Tri-Core Xenon CPU. With a tri-core processor, each
core functions as a separate processor, resulting in faster
computing and more efficient energy consumption. The
PlayStation 3 was even more complex, with a 3.2 GHz
multicore cell processor that was “essentially seven
microprocessors on one chip, allowing it to perform
several operations at once” (Altizer, 2016, para. 8).
Note that core architecture can vary from one manu-
facturer to another, making it difficult to compare them
directly.

With the Wii U, Nintendo chose to go with an
enlarged cache and a process called Out of Order Exe-
cution (OOE) (Amas, 2013, para. 3). OOE is a paradigm
used by high-end microprocessors. Unlike older pro-
cessors that executed instructions by their original order
in a program, OOE processors can carry out instructions
in a nonlinear fashion based on input data as it becomes
available. In other words, the processor can preload data
in the background (cache), rather than remaining idle
until the system calls for something to be processed.

® A MATTER OF PERSPECTIVE

Perspective plays an important part in the manner in
whichs a game is played and experienced. In a first-person

TABLE 2.7 Common Multiples of FLOPS

Unit Abbreviation
Megaflops MFLOPS
Gigaflops GFLOPS
Teraflops TFLOPS
Petaflops PFLOPS

Value
1,000,000 (100)
1,000,000,000 (109)
1,000,000,000,000 (1012)
1,000,000,000,000,000 (1015)



perspective game like the Call of Duty series, the action
takes place through the eyes of the character being con-
trolled. This is the perspective used in first-person shooter
(FPS) titles, which often requires greater accuracy for
shooting and a wider field of view. Seeing through the
character’s viewpoint in FPS games can be immersive;
however, the player is often limited to only seeing the
character’s hands and arms, but usually little else.

Third-person titles take place behind the character
being controlled, where generally the entire body of the
character appears on screen. This perspective is popular
for many action games where combat and attention to the
environment are of equal importance. Some third-person
games can be viewed from a closer, over-the-shoulder
(OTS) perspective like in Resident Evil 4 and Gears of
War. This is often the case in third-person shooters where
shooting is a priority and shouldn’t be confused with
second-person games. Second-person games include
titles where you are viewing the action from afar, but
not from directly behind the character like in third-
person games. Examples of second-person perspective
games include Double Dragon, Final Fight, and other
beat’em up style games viewed from more of a side angle.

Isometric games such as Baldur’s Gate and Disgaea
take place from a diagonal overhead view. These types of
games were made popular by early role-playing games
(RPGs) and strategy titles, giving the games a pseudo-3D
perspective often referred to as 2.5D. Then there are top-
down or overhead games that provide a straight down,
aerial view of the action. This perspective has been a
popular choice for early generation RPGs, as well as
vertical shoot’em ups like the Raiden and Dodonpachi
series. See Figure 2.12 for some examples of some of
these common game perspectives.
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Isometric and overhead games have their roots in 2D
gaming; however, modern variations of these game per-
spectives often render such graphics using non-fixed angle
3D polygons for a greater sense of depth. And while first-
person and third-person perspective games have their roots
in 3D (utilizing the three-dimensional plane called the
Z axis), games are only considered true 3D if objects in
the game appear to extend beyond the boundaries of
the screen, such as in stereoscopic (S-3D) video games.

Scrolling is the term used for the direction(s) in which
the game plays. Early games such as Pac-man and Space
Invaders do not scroll at all. Games like Super Mario Bros.
that typically scroll from left to right (X axis) are called
“side-scrolling” games. Games that scroll vertically (Y axis,
most often upward) are called “vertically scrolling” games.
Some games (like the shoot’em ups Zaxxon and Viewpoint)
scroll diagonally. Games that move in virtually every
direction without constraint are referred to as “free-
scrolling” games. Of course, games can also utilize a com-
bination of scrolling methods.

To create a sense of depth in 2D sprite-based games,
a common technique for fourth-generation developers
was to create separate background (and sometimes
foreground) layers in games, which scrolled at different
speeds. This is known as parallax scrolling, where the
furthest background layer scrolls slowest, with each
subsequent layer scrolling faster. Some late third-
generation games like Ninja Gaiden 3 and Mega Man 6
also used this technique.

Beyond the direction in which a game scrolls is the
manner in which it encourages the player to progress.
Games typically contain two styles of progression. Games
with forced progression keep the player moving
with time limits or forced-scrolling levels like in most

FIGURE 2.12 Common video game perspectives: (a) First-Person (GoldenEye 007), (b) Third-Person (Tomb Raider), and

(c) Isometric (Popolo Crois).
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TABLE 2.8 Summary of Video Game Perspective Terms

Perspective First-Person | Second-Person  Third-Person | Isometric Top-Down
Dimensions 2D 2.5D 3D True/S-3D

Scrolling Horizontal Vertical Diagonal Multiple None
Axis X (left-right)| Y (up-down) Z (in-out)

Progression,  Forced Free Mixed

arcade-style games. Arcade games make higher profits “the
more often they’re played, so a moving perspective that
literally pushes the player forward quickly became the
standard” in the arcades (Egenfeldt-Nielsen, Smith, &
Tosca, 2012, p. 140). In free progression games, players
can explore and progress through the game at their leisure,
without the pressure of a time limit or other constraints.
This type of gameplay became more popular as home
console technology advanced and could offer more
exploration-style games like the Tomb Raider and Zelda
series. See Table 2.8 for a summary.

B SOUND CHANNELS

Sound and music play an integral part in the video game
experience, setting the mood, conveying emotion, and
often providing the motivation to progress forward
through a game. Early consoles output monaural
(mono) sound, which is a single channel of audio. In
monaural sound, there would be no difference between

the sound being pumped out of a left speaker or right
speaker in a two-speaker setup. Most early household
televisions output mono sound because they were
manufactured with only one speaker. Stereophonic
(stereo) sound allows for two separate audio channels.
With stereo sound, different sounds can be emitted
between two speakers, which can provide for a sense of
directionality when used appropriately. For example, in a
well-produced stereo video game shooter, one might
hear gunshots from the left speaker when an enemy is
firing from the left side of the screen, through both
speakers when the enemy is directly ahead, or from the
right speaker when an enemy is firing from the right side
of the screen.

Surround (multichannel) sound takes this experience
even further, allowing game developers to program
sound to appear behind the player for even greater
immersion. Surround sound uses between four and
seven independent audio channels, which are usually
identified with a number. For instance, 5.1 surround

FIGURE 2.13 7.1 channel surround sound speaker setup floor plan by Denon.

Listening
position
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TABLE 2.9 Five Notable Video Game Music Composers

Composer Game Series Contributions
Harry Gregson- = Metal Gear Solid, Call of Duty
Williams

Koji Kondo

Super Mario, Legend of Zelda, Star Fox, Punch-Out!!

Yoko Shimomura | Kingdom Hearts, Mario & Luigi, Street Fighter I1

Jeremy Soule

Elder Scrolls, Guild Wars, Total Annihilation, Harry Potter

Nobuo Uematsu | Final Fantasy, Chrono Trigger, Blue Dragon, The Last Story

means five main channels of sound (front left, front
center, front right, back left, and back right) with the .1
occupying a sixth channel for the subwoofer (bass).
6.1 channel surround sound adds a center rear speaker,
and 7.1 channel sound (Figure 2.13) adds two additional
side speakers.

® MUSIC AND SOUND

In the late 1970s music was stored on physical media
such as compact cassettes and phonograph records.
These components were expensive and fragile, leading to
the development of digital sound where computer chips
could change electrical impulses from binary code into
analog sound waves. “Some systems could play actual
sound recordings while others used MIDI [Musical
Instrument Digital Interface]-like formats (in the
MIDI format a sound file is simply a series of references
to sounds which are then played back by the sound
card)” (Egenfeldt-Nielsen, Smith, & Tosca, 2012, p. 146).
Such early music was usually monaural and looped, or
used sparingly at the start of the game or between stages.
Beyond the technology that creates the music is the
fundamental basis of its usage and what kind of
impression the video game music makes on the player.
Some of the earliest notable background music in
a video game can be credited to Taito’s arcade hit
Space Invaders (1978). The music consisted of only four
looped bass notes, but the pace of the soundtrack would
accelerate as the aliens got closer and faster to invading
the bottom of the screen—increasing the urgency of the
situation (and often the heart rate of the player). As
video game technology progressed, multiple music tracks
could be programmed for games. Changing musical
themes to accommodate the on-screen action was a major
part of Donkey Kong (1981), which included different
melodies for the stage intro, stages, and loss of a life—

as well as changing music when Jumpman obtained a
hammer or rescued Pauline.

As the medium progressed, more channels of sound
could be incorporated into arcade cabinets and home
gaming consoles. The third generation of video games
is where many of the first memorable video game
soundtracks were born. The term “chiptune” was
created to describe the synthesized electronic music of
this 8-bit generation. Pulse-code modulation (PCM)
eventually allowed for the use of sound sampling, such as
the percussion sounds in Super Mario Bros 3 (1990). This
technology led to the sampling of a myriad of instru-
ments to create many memorable game soundtracks
beginning in the mid-to-late 1980s. Video game com-
posers such as Nobuo Uematsu (Final Fantasy), Koji
Kondo (Super Mario Bros., The Legend of Zelda), and
Yuzo Koshiro (Shinobi, ActRaiser, Streets of Rage) began
to receive worldwide acclaim. See Table 2.9 for some of
gaming's most notable composers.

Stereo and surround sound would later become
available in video games, creating an even richer sound
experience. Video game music has now grown to include
the same breadth and complexity associated with tele-
vision and movie soundtracks, allowing for much more
creative freedom (Rogers, 2014). Many games have
produced such popular music that a separate soundtrack
CD is often made available to consumers.

As game music progressed, so did the use of voice.
One of the first arcade games to feature authentic
voice synthesis was Stern Electronics’ Berzerk (1980)
where robots would shout phrases like “Get the hu-
manoid!” and “Intruder alert!” (McDonald, 2004).
Mattel’s Intellivision was the first to market voice syn-
thesis in a home console with its “Intellivoice” adapter.
By adding this side-mounted cartridge to the system, a
handful of games could utilize a voice synthesizer to
generate audible speech. Until optical media, however,
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FIGURE 2.14 Behind the voices: Faces of five prolific video game voice actors.

oy Baker Steve Blum

speech in video games was sparse since it took up a lot
of memory. Most early games that featured speech only
included short words and phrases. Once this limitation
was lifted with CD-ROM and laserdisc, vocalization
(voice acting for video game characters) became much
more conventional. Today, it is not uncommon for voice
actors to deliver thousands of lines of dialogue in a single
video game.

There are numerous voice actors who have made a
name in the video game industry. Some of gaming’s most
prolific voice actors (shown in Figure 2.14) include: Troy
Baker (BioShock Infinite and The Last of Us), Steve Blum
(who holds the Guinness World Record for most
appearances in video games), Jennifer Hale (Mass Effect,
Metroid Prime, Metal Gear Solid, and countless others),
Mark Hamill (Batman: Arkham Asylum/City and
Darksiders), and Nolan North (Assassin’s Creed, God of
War, Infamous, and Uncharted, among others).

B SOUND THEORY

There are two main types of sound in games: diegetic
sound and non-diegetic sound. Diegetic sound comes
from within the game world and includes both direct
sounds (guns firing, swords clashing, character dialog)
and ambient sounds (wind, thunder, whistling birds).
Non-diegetic sound takes place outside the game world,
such as mood music and narrative dialog. Scholars
such as Karen Collins, Rod Munday, Isabella van Elferen,
and Axel
sounds “from a theoretical perspective, helping to form

Stockburger have deconstructed these

vocabularies and modes of investigation that enable
discussion of the uses of sound within video games”
(Donnelly, Gibbons & Lerner, 2014, p. 168). According
to Stockburger, effect sound includes sounds that reflect

Jennifer Hale

Mark Hamill

Nolan North
Sound Definition = Examples in Civilization
Objects v
Inter- Sounds heard » Theme song “Baba Yetu”
face during set-up or  « Music playing while game
menu options loads
Speech Any spokentext « Narrative by Leonard
Nimoy
«» Phrases spoken
by military units
Zone  Sounds that reflect « Naturalistic sounds
location (oceans waves, tree
branches falling)
« Battle sounds
Effect Sound§ that reflect « Sounds accompanying
an action or event  discovering treasure,
religion, etc.
+ Sounds of declaring war
or peace
Score  Soundtracks « Diplomacy themes

» Terrain soundtrack

an action or event, such as discovering a treasure, while
zone sound reflects location, such as sounds in the
environment. Interface music includes themes heard
during game menus or loading screens, while score is the
background music that plays during the core of the
game. See Table 2.10 for Stockburger’s sound objects as
they apply to the strategy game Civilization IV.

*J° DID YOU KNOW?

Game composers Tommy Tallarico and Jack Wall
launched Video Games Live (VGL) in 2005. Conducted
by Emmanuel Fratianni, video game scores are performed
by a live orchestra, along with video game footage, live
actors, lighting, and other effects.
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m ACTIVITY: PITCH A GAME

Publishers and developers are always looking for new ideas for video games. Do you have a concept for a video
game that could revolutionize the industry? Give it a shot!

GUIDELINES

This assignment touches the surface of a full video game proposal, requiring only a pitch and/or logline and a fact
sheet. Typically, this would be used to gauge whether there is interest in your idea, which if the case, would be
followed by a more detailed proposal.

Pitch/logline: In one to two sentences, summarize your game concept as clearly as possible. It often helps to
relate it to familiar ideas or existing games; for example, “Street Fighter meets Final Fantasy in this epic action
RPG where random encounters result in real-time 2D battles between one or more opponents.”

Fact Sheet: Use the format below to construct your fact sheet with some selling points. Each section should
be approximately three sentences each.

What:  “What” is the concept and is like the logline

Why:  “Why” is the purpose; show the game is original and why it will sell.
Who:  “Who” is star(s) of the game. Mention talent or lead voice actors here.
Where: “Where” is the place of distribution, console(s), and/or online network.
When:  “When” is the production timeline; milestone schedule, release date, etc.
How: “How” is how it will be funded, developed, and published.

m CHAPTER 2 QUIZ 4. Processor speed and TV/monitor refresh rates are
measured in:
a. Bytes (b)
b. Kilobytes (KB)

c. Hertz (Hz)

1. Acts like the brain of a computer or game console;
makes calculations and processes information that
tells other components what to do:

a. CPU d. Frames per second (fps)

b. GPU

c. RAM . The baseline frame rate for standard definition video
d. ROM in the United States is:

. Is like the short-term memory of a computer;
allowing data to be read, written, and stored—but
only temporarily:

a. CPU

b. GPU

c. RAM

d. ROM

. A network of connected computers in a small area
such as in a home or computer lab:

a. BIOS

b. LAN

c. WAN

d. Internet

a. 15 fps
b. 24 fps
c. 25 fps
d. 30, or 29.97 fps

. The three video formats used around the world are:

a. NTSC, PAL, and SECAM

b. NTSC, PAL, and SKYNET
c. UNLV, PAL, and SECAM
d. NTSC, PAL, and UNLV

. What does NTSC stand for?

a. North To South Coast

b. National Television Stations Collaboration
c. National Televisions Standards Committee
d. National Televised Social Club
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10.

11.

12.

13.

14.

. Which television formats use 625 lines at 50 Hz?

a. PAL & UNLV

b. PAL & SECAM
c. SECAM & NTSC
d. NTSC & UNLV

. Compared to PAL, analog NTSC video format has a:

a. Higher resolution

b. Higher frame rate (fps)
c. Faster refresh rate (Hz)
d. Both B and C

Atari’s Asteroids (1979) and Battlezone (1980) are
examples of:

a. ASCII graphics

b. Vector graphics

c. Raster graphics

d. Polygon graphics

These graphics consist of geometric shapes that are
“mapped” onto wireframe models to create 3D
graphics.

a. ASCII graphics

b. Vector graphics

c. Raster graphics

d. Polygon graphics

In this field of view, the player sees through the
perspective of character’s eyes:

a. First-person

b. Second-person

c. Third-person

d. Isometric

Games like Super Mario Bros. that typically scroll
from left to right predominantly utilize the:

a. X axis

b. Y axis

c. Z axis

d. None of the above

What effect gives 2D games a sense of depth by the
illusion of a third dimension?

a. Large sprites

b. High resolution pixels

c. Parallax scrolling

d. 8-bit sound

15. Early consoles output a single channel of audio
where there was no difference between the sound
output of a left speaker or right speaker in a two-
speaker setup. This kind of audio output is called:
a. Monaural (mono)

b. Stereophonic (stereo)
¢. Surround (multichannel)
d. None of the above

16. According to Stockburger, includes
sounds that reflect an action or event, such as dis-
covering a treasure.

a. effect sound

b. zone sound

c. interface music
d. score

True or False
17. A bit (b) is just an abbreviated word for binary digit.

18. The television format PAL stands for Photon Alu-
minum Luster.

19. The interlaced scan system paints the entire picture
within each field in one pass and provides smoother
motion and sharper picture compared to games
displayed using progressive scan.

20. LED (light-emitting diode) displays are basically

LCD monitors that are backlit with tiny light-

emitting diodes instead of fluorescent tube
backlights.

® FIGURES

FIGURE 2.1 Motherboards from (a) ColecoVision (1982) and

(b) Sega CD 2 (1993). (Evan-Amos - own work, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=34995064. Retrieved from https://commons.wikimedia.org/wiki
/File:ColecoVision-Motherboard-Top.jpg#/media/File:ColecoVision
-Motherboard-Top.jpg. Game console--Sega CD--motherboard--171
-6528C-A, by ZyMOS. Available at http://www.happytrees.org/chips,
CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid
=9809478. Retrieved from https://commons.wikimedia.org/wiki/File
:Game_console--Sega_CD--motherboard--171-6528C-A. jpg#/media
/File:Game_console--Sega_CD--motherboard--171-6528C-A.jpg)
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FIGURE 2.2 Typical RAM cards (a) and Amic erasable program-
mable ROM (b). ([a] By Utente: Sassospicco - own work, CC BY-SA
2.5. Available at https://commons.wikimedia.org/w/index.php?curid
=860883. Retrieved from https://commons.wikimedia.org/wiki/File
:RAM_module_SDRAM_1GiB.jpg. Modified by Wardyga. [b] AMIC
EEPROM 512KB 8 bit 32-pin memory chip, removed from a DVD
player, by Yanrayaj - own work, public domain. Available at https://

commons.wikimedia.org/w/index.php?curid=7389609)

FIGURE 2.3  Schematic diagram of a personal computer; note how
the CPU must go through the system bus to communicate with the
other components. (Courtesy of W Nowicki - own work, based on a
diagram which seems to in turn be based on page 36 of The Essentials
of Computer Organization and Architecture by Linda Null, Julia
Lobur, http://books.google.com/books?id=f83XxoBC_8MC&pg=PA36,
CC BY-SA 3.0. Available at https://commons.wikimedia.org/w/index
.php?curid=15258936. Simplified diagram of a computer system
implemented with a single system bus. This modular organization was
popular in the 1970s and 1980s.)

FIGURE 2.4 AGP (accelerated graphics port) video card (a) and
Turtle Beach sound card (b); note how graphics and sound cards
contain external ports for connectors. ([a] By Evan-Amos - own
work, public domain. Available at https://commons.wikimedia.org
/wlindex.php?curid=11451358. Retrieved from https://commons
.wikimedia.org/wiki/File:AGP-Video-Card.jpg#/media/File:AGP
-Video-Card.jpg. [b] By Evan-Amos - own work, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=11960881 Retrieved from https://commons.wikimedia.org/wiki
/File:Turtle_Beach_Sound_Card_(Catalina).png#/media/File
:Turtle_Beach_Sound_Card_(Catalina).png.)

FIGURE 2.5 LANs separated by geographic distance connected by a
WAN. (Courtesy of Audit3 - own work, CC BY-SA 4.0. Available at
https://commons.wikimedia.org/w/index.php?curid=49623752.
Retrieved from https://commons.wikimedia.org/wiki/File:Lanwan.gif.)

FIGURE 2.6 Comparing interlaced and progressive scan on a
60-Hz display. (From AnchorBayTech. Editorial: Interlaced vs. Pro-
gressive Scan. February 26, 2009. Retrieved from http://www

.anchorbaytech.com)

FIGURE 2.7 Television encoding systems by nation. (By Akomor]l -
own work; derived from File:BlankMap-World6.svg, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=2314395. Retrieved from https://commons.wikimedia.org/wiki
/File:PAL-NTSC-SECAM.svg#/media/File:PAL-NTSC-SECAM.svg.)
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FIGURE 2.8 Screenshots of (a) Spacewar! (ASCII GFX) and
(b) Battlezone (vector GFX). (Courtesy of Wardyga.)

FIGURE 2.9 Screenshots of (a) Super Mario Bros. (raster GFX) and
Super Mario 64 (polygons). Screenshots of Super Mario Bros.
(Nintendo, 1985) and Super Mario 64 (Nintendo, 1996).

FIGURE 2.10 Texture mapping a checkerboard image onto a
wireframe face. (From Saboret, L., Alliez, P., & Lévy, B., 2013. Planar
parameterization of triangulated surface meshes. Retrieved from
http://doc.cgal.org/latest/Surface_mesh_parameterization/index
.html)

FIGURE 2.11
Matrix (Unity, 2010). (Materials and shaders, from Documentation
Unity3D, by the Unity Team on September 16, 2010. Retrieved from
http://unity.ogf.su/Documentation/Manual/Materials.html)

Shader examples from the built-in Unity Shaders

FIGURE 2.12 Common video game perspectives. (Screenshots
from GoldenEye 007 (Rare, 1997), Tomb Raider (Core Design, 1996),
and PopoloCrois (G-Artists, 2005).)

FIGURE 2.13 7.1 channel surround sound speaker setup floor plan
by Denon. (Courtesy of Denon. Editorial: Speaker installation, 2014.
D&M Holdings Inc. Retrieved from http://manuals.denon.com
/avrx4100w/na/EN/GFNFSYawzxoxsr.php)

FIGURE 2.14 Behind the voices: Faces of five prolific video game
voice actors. (Headshots of Troy Baker, http://www.behindthevoice
actors.com/troy-baker/; Steve Blum, http://www.behindthevoiceactors
.com/steve-blum/; Jennifer Hale, http://www.behindthevoiceactors
Mark Hamill,
actors.com/mark-hamill/; and Nolan North, http://www.behindthe

.com/jennifer-hale/; http://www.behindthevoice

voiceactors.com/nolan-north/)

® TABLE CREDITS

TABLE 2.4 Visual reference guide to common video game connectors.
Images adapted from Crane, K. (2016). Home A/V connections glos-
sary. Retrieved from https://www.crutchfield.com/S-b7IDiytxYTv

/learn/learningcenter/home/connections_glossary.html.

TABLE 2.8 Summary of video game perspective terms. Adapted
from table and concepts presented in Egenfeldt-Nielsen, S., Smith, J.,
& Tosca, S. (2012, July 28). Understanding video games: The essential
introduction (2nd ed). New York, NY: Routledge.
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TABLE 2.10 Stockburger’s Sound Objects table from Donnelly, K.,
Gibbons, W., & Lerner, N. (2014, February 27). “Stockburger’s sound
objects” table from Music in video games: Studying play. New York,
NY: Routledge. Table based off Stockburger, A. The game environ-
ment from an auditive perspective. Retrieved from http://www

.audiogames.net/pics/upload/gameenvironment.htm.
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CHAPTER 3

The Second Generation

ViDEo COMPUTER SY;;E_ﬁ;'"

® OBJECTIVES

After reading this chapter, you should be able to:

« Describe the climate of video games in the arcade and in homes during this time.

« Discuss the “Golden Age” of the arcade and identify some key arcade titles.

« Recognize key people who helped pave the way for the top games and consoles.

« Summarize a brief overview of the history of Mattel.

 Be familiar with the technological differences among second-generation systems.

» Have a sense of the graphics quality and general capabilities of second-generation video game consoles.
« Review some of the key video game titles for each console.

o Illustrate how Atari dominated the second-generation market.

+ Explain several reasons for the North American video game crash of 1983.

o List the important innovations brought to gaming during this time period.

« Summarize second-generation market sales, breakthroughs, and trends.
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m KEY TERMS AND PEOPLE

360-degree joystick
ANTIC
Minoru Arakawa
Asteroids
Atari VCS/2600
Atari 5200
Automatic switchbox
Don Bluth
Ron Bradford
Eric Bromley
Nolan Bushnell
Bus
Chuck E. Cheese’s
ColecoVision
Color palette
Colors on screen
Computer-controlled
opponent (AI)
Console war
Controller ports
Don Daglow
Digital data pack
Directional disk
Donkey Kong
Rick Dyer

E.T.

Easter Egg

Expansion modules

Fairchild Channel F

Fairchild

Semiconductor

Galaxian

Manny Gerard

GTIA

Elliot Handler

Home port

Intellivision/II

Intellivoice

INTV Corporation

Toru Iwatani

Joystick

Ray Kassar

Michael Katz

Keyboard component

Steve Lehner

Ed Logg

Master Strategy
Series

Harold Matson

Mattel

B CONSOLE TIMELINE

Midway

Jay Miner
Shigeru Miyamoto
MOS Technology
Namco

NEC

Nintendo
Tomohiro Nishikado
Numeric keypad
Odyssey”
Overlays
Pac-Man

Philips

George Plimpton
POKEY

Lyle Rains

RF switch

RAM

RCA Studio II
Warren Robinett
Roller controller
ROM

Steve Ross
SALLY

Kazunori Sawano

Sears Super VideoArcade

Sears Video Arcade

Mario Segale

Shovelware

Sound channels

Space Invaders

Super Action Controller
Set

Taito

TandyVision

Tele-Games

TIA

Texas Instruments

The Voice

Trak-Ball controller

Terrence Valeski

Vectrex

Video Entertainment
System

Video game crash

Videocarts

Warner Communications

Howard S. Warshaw

Yars’ Revenge

Gunpei Yokoi

Atari VCS Mattel Intellivision Atari 5200
October 1977 Early 1980 November 1982

February 1979

Magnavox Odyssey?

August 1982

ColecoVision



® THE GOLDEN AGE

The Golden Age of the arcades (Figure 3.1) began with
the popularity of Taito’s Space Invaders (1978) and
lasted into 1983, when the market crashed in North
America. Part of Space Invaders’ success may have been
from the world’s craze over Star Wars, which designer
Tomohiro Nishikado mentioned to be an influence
for the game’s theme (Game Informer, 2008, p. 108).
The arcade game was known for its four notes of looped
music, which sped up as the aliens descended closer to
the earth (and the player). It also advanced the concept
of a high score, which encouraged gamers to survive
for as long as possible. Atari responded with their hit
shooter Asteroids (1979) by Lyle Rains and Ed Logg.
Soon there would be an explosion of arcade venues such
as Nolan Bushnell’s Chuck E. Cheese franchise, opening
a window of creativity for numerous publishers.

Once such publisher, Namco (Nakamura Amusement
Machine Manufacturing Company) found early success
as a distribution partner with Atari and Midway. Their
hit shooter Galaxian (1979) expanded upon Space
Invaders with true color graphics and other gameplay
enhancements. A year later, Namco released Pac-Man in
1980. Pac-Man became the video game industry’s first

FIGURE 3.1
(c) Pac-Man (1980), and (d) Donkey Kong (1981).
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mascot—a pop culture icon that spawned an animated
TV series and a hit music single by Buckner & Garcia
called “Pac-Man Fever,” among countless ancillary items.
Pac-Man creator Toru Iwatani was successful in his goal
to reach the female audience (Purchese, 2010), helping
the title become the highest grossing arcade game of all
time. Other hits released in 1980 included Atari’s Missile
Command and Battlezone, along with Berzerk by Stern
Electronics. See Table 3.1 for some of the best games from
each year during the Golden Age.

A vyear after Pac-Man took the world by storm,
Nintendo visionary Shigeru Miyamoto released his
first arcade hit with Donkey Kong in 1981. Overseen
by chief engineer Gunpei Yokoi, Miyamoto’s Donkey
Kong pioneered the platform game genre, was one of
the first to have a substantial narrative, and even pro-
vided a sense of humor (Latson, 2015, para. 2). It was the
first title to feature Nintendo’s iconic Mario character
(known then as “Jumpman”) and put Miyamoto on
course to become arguably the most innovative video
game designer of all time. Other hits in 1981 included
Namco/Bally-Midway’s Ms. Pac-Man, Williams Elec-
tronics’ Defender, Konami/Sega’s Frogger, as well as
Atari’s Tempest and Centipede.

Screenshots of defining arcade games from the Golden Age: (a) Space Invaders (1978), (b) Galaxian (1979),
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Year  Title Designer Publisher Notes

1978  Space Invaders  Tomohiro Nishikado  Taito Launched the Golden Age of the Arcades

1979  Galaxian Kazunori Sawano Namco/Midway  Progressed the use of color graphics

1980  Pac-Man Toru Iwatani Namco/Midway  Top grossing arcade game

1981  Donkey Kong Shigeru Miyamoto Nintendo Narrative, platformer, first appearance of Mario
1982  Pole Position Toru Iwatani Namco/Atari Advanced the arcade racing genre

1983  Dragon’s Lair ~ Don Bluth/Rick Dyer  Cinematronics Popularized LaserDisc games

*0° DID YOU KNOW?

Donkey Kong was made to convert 2000 unsold cabinets
of Nintendo’s Radar Scope game in America. Jumpman
was renamed “Mario” by Nintendo President Minoru
Arakawa after a heated argument with Nintendo of
America’s warehouse landlord Mario Segale over unpaid
rent money (Kent, 2001, pp. 157-159).

Revenue from arcade video game cabinets grew tre-
mendously during this time, from $50 million sales in
1978 to $900 million in 1981 (Wolfe, 2007, p. 105). The
Golden Age of arcade games continued through 1982
with chart toppers like Taito’s Jungle Hunt, Nintendo’s
Popeye, Gottlieb’s Q*Bert, Williams Electronics’
Robotron: 2084, along with Namco’s Pole Position and
Dig Dug. A 1982 Play Magazine study estimated there
to be 24,000 full arcade venues and 400,000 street loca-
tions where video games could be found in America—
consisting of more than 1.5 million arcade machines
(Kent, 2001, p. 152). Game cabinets could be found
nearly everywhere—from restaurants and supermarkets,
to gas stations, and even doctors’ offices. How long
could this momentum last? Let’s first look at what was
happening in the home console market during this
period.

B THE SECOND GENERATION

There were over a dozen consoles released during the
second generation. This chapter will focus primarily on
the five systems that sold 1 million units or more. The
system that launched the second generation was the
Fairchild Channel F in November of 1976. Released
by Fairchild Semiconductor for $169.95, the Channel F
is notable for being the first game console with pro-
grammable ROM cartridges (called “videocarts”).
It was also the first home video game system to use a

microprocessor. Only around 26 games were developed
for the system and approximately 250,000 units were
sold. Two months later, RCA released its Studio II. The
system lacked color support and did not even have
control paddles. Only about a dozen games were made
and it was discontinued in 1978.

® ATARI VCS (2600)

Knowing that Atari needed a successor to its Home Pong
system in order to remain competitive in the home video
game market, Nolan Bushnell consulted his Grass
Valley team to design a microprocessor built oft of the
MOS Technology 6502 (Kent, 2001, p. 99). The result
was a lower-costing 6507 custom chip named “Stella,”
coupled with a display and sound chip called the Tele-
vision Interface Adaptor (TIA) by Jay Miner.

To raise enough money to manufacture and market
the console, Bushnell sold Atari to media publisher
Warner Communications for $28 million and was
allowed to remain on board as chairman. With Warner’s
funding, the Atari Video Computer System (VCS)
launched for $199 on September 11, 1977 and landed on
most store shelves by mid-October. It came bundled
with two controllers and the game cartridge Combat
among its 9 launch titles (Table 3.2). A rebranded
version of the VCS called the Sears Video Arcade was
sold exclusively through Sears, Roebuck and Company
stores, along with rebranded games with more generic
looking “Tele-Games” labels.

+ Air-Sea Battle (Figure 3.3a) « Star Ship

» Basic Math » Street Racer

» Blackjack + Surround

+ Combat (Figure 3.3b) + Video Olympics
« Indy 500
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FIGURE 3.2 Atari VCS, often called “The Atari,” with standard, digital joystick controller.

The VCS (Figure 3.2) introduced many innovations
to the home video game market. In addition to the
common paddle controllers, the Atari VCS came with
a digital “joystick” controller which was well suited
for multidirectional games. It also came with built-
in switches for selecting game variations and difficulty,
as well as a toggle switch for black and white or
color displays. Another breakthrough for the system
was that many of its games included a computer-
controlled opponent, rather than the standard two-
player or asymmetric challenges of previous console
games (Monfort & Bogost, 2014, p. 5).

One aspect that began to change at Atari under
Warner Communications was the laid back, unconven-

tional ways Nolan Bushnell had originally run the oper-
ation. Programmers were used to coming to work late,
staying late, and partying hard. “Bushnell encouraged
their laid-back attitude and had no problem with them
partying after, and sometimes during, work hours” (Kent,
2001, p. 180). Owner Steve Ross and Co-Chief Operating
Officer Manny Gerard often found themselves at odds
with Bushnell, who proposed to discontinue the VCS in
favor of new technology in 1978.

In February of that year, Warner hired executive vice-
president of Burlington Industries Ray Kassar to oversee
the consumer division of Atari. A Harvard graduate and
East Coast businessman, Kassar was the exact opposite
of Bushnell. While Bushnell wanted to discontinue the

FIGURE 3.3 Screenshots from Atari VCS launch titles (a) Air-Sea Battle and (b) Combat.
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_University of Utah College of Engineering,
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REeCOGNITION:
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walk of Fame in 2005 under the Lifetime Achieve- gx
ment category, along with Shirgeru Miyamoto.




VCS, Kassar wanted to position the system as Atari’s #1
product heading into the 1978 holiday season. Further
conflict between Bushnell and Warner ensued until
that November when Bushnell was forced to resign
and Kassar became Atari’s CEO. Bushnell bought back
the rights to his Chuck E. Cheese’s restaurant which
became the most successful family arcade chain in the
United States.

Kassar admittedly knew nothing about video games
and approached the business more from a marketing
perspective. His high society lifestyle also clashed with
game designers, who often felt underappreciated by him.
Despite these conflicts, Kassar achieved what he set out
to do and Atari VCS sales eventually skyrocketed. “The
year before Kassar became CEO, Atari had $75 million in
sales. Under Kassar, Atari became the fastest-growing
company in the history of the United States [for its time],
as the company’s sales exceeded $2 billion within three
years” (Kent, 2001, p. 185).

Success did not come without its losses. Kassar’s
underappreciation of Atari’s game designers led to many
of them leaving the company. One such group included
some of Atari’s top designers who parted ways after
unsuccessfully attempting to negotiate for more com-
pensation. They may have left Atari, but they did not
abandon the industry. In April of 1980, programmers
David Crane, Alan Miller, Bob Whitehead, and later
Larry Kaplan would form the first independent
developer and distributor of console video games—
Activision. Activision went on to produce some of the
console’s best titles and eventually became one of the top
video game publishers in the world.
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*0° DID YOU KNOW?

Designer Howard Scott Warshaw named his 1981 VCS
game Yars” Revenge after Ray Kassar by reversing the
letters of his first name. “Yar” = “Ray,” that is, “Ray’s
Revenge” (Campbell, 2015, p. 4). Was this revenge on
Activision or just an inside joke?

B CONSOLE COMPARISON

The Atari VCS was light years ahead of the other sys-
tems on the market at the time of its release. While
the Magnavox Odyssey and RCA Studio II lacked TV
sound output and could only display a monochromatic
image, the VCS contained a 2-channel sound chip and
could display multiple colors on screen (Table 3.3). The
only competition for the VCS early on was the Fairchild
Channel F. The Channel F’s 1.79 MHz processor ran faster
than Atari’s 1.19 MHz 6507 processor; however, Atari’s
console displayed a higher resolution of 160 x 192 pixels
compared to the Channel F’s resolution of 128 x 64.

The VCS had twice the amount of memory with
128 bytes of RAM (random access memory) and 4 KB
ROM (read-only memory), compared to Channel F's
64 bytes of main RAM and 2 KB of VRAM (video RAM).
While both systems were limited to only 4 colors per
scan line, Atari had a much larger color palette to choose
from—128 possible colors compared to just eight colors
on the Channel F. Sound was still primitive at this time,
but the overall audio from the VCS was much more
capable and diverse compared to the beeps and crackles
from the Channel F.

TABLE 3.3 Atari Video Computer System Tech Specs

Atari
$199.95

Manufacturer:
Launch Price:
Release Date:

Format: Cartridge

CPU:

Memory:

Resolution: 160 x 192 pixels
Colors:

Sound: 2 channel mono

October 1977 (US), 1978 (EU), 1983 (JP)

8-bit MOS Technology 6507 processor (1.19 MHz)
128 bytes RAM & 4 KB ROM

4 on-screen colors from a palette of 128
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FIGURE 3.4 Magazine advertisement for the Atari Video Computer System in 1981.

ATARI

Video Computer System™

THERE’S NO
COMPARING IT WITH ANY
OTHER VIDEO GAME.

Only ATARI makes the games the world wants most.
Games that are innovative. Intense. Incredibly involving.
And totally original.

In 1980 ATARI invaded the minds of millions with
Space Invaders? It went on to become the single most
popular video game in the world and thereby launched
the space age game category.

Today ATARI Missile Command™and Asteroids™ are

2 the fastest selling home video games in the country. And
il judging by its current success in the
arcades, ATARI Pac Man**is
ed for the same nextyear.

| | I
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FIGURE 3.5 Box art to five of the best VCS titles including from: (a) Adventure, (b) Space Invaders, (c) River Raid,

(d) Yars’ Revenge, and (e) Pitfall II: Lost Caverns.

SPACE INVADERS

Vi STEM'
GAME PROGRAM"

(@) (b)

HEAD-TO-HEAD

To compare the graphics and sound between the Atari
VCS and Fairchild Channel F, play similar games from
each console (or watch video clips of them). Some games
to compare include Desert Fox (Channel F) versus
Combat (VCS), Spitfire (Channel F) versus Time Pilot
(VCS), and Pinball Challenge (Channel F) versus Breakout
(VCS).

m KEY ATARI VCS TITLES

One of the moves that helped Atari secure its stronghold
on the home video game market was when Gerard and
Kassar negotiated a deal with arcade rivals Taito and
Midway to develop a home port (conversion) of Space
Invaders for the VCS. The success of Space Invaders
(1980) led to Atari licensing many other popular arcade
hits for its home console, which proved to be a winning
formula with consumers (Maher, 2012, para. 2). A
number of these titles can be seen in Figure 3.4 and 3.5.

One of the system’s most notable titles was Adventure
(1979) by Warren Robinett. Adventure was the system’s
first open world, action-adventure style game and is
often credited as the first video game to include an Easter
egg—a secret room containing text that credited
Robinett for the game’s creation. Some of the best action-
adventure games were developed by Activision, such as
Pitfall! (1982) and H.E.R.O. (1984).

Two titles known mostly for their failure included
Pac-Man and E.T. the Extra-Terrestrial from 1982. Pac-
Man was a disastrous port of the arcade classic. The
maze layout was nothing like the arcade, the ghosts
flickered and lacked the original game’s vivid colors,

AcTiVision.

RIVER RAID

VIDEO GAME CARTRIDGE

and Pac-Man controlled terribly. The port was the
best-selling VCS game of all time, but ultimately disap-
pointed most of the 7 million people who purchased it.

Later that year Atari struck a deal with Steven Spiel-
berg to produce a game based on the hit movie E.T. Best-
selling game designer Howard Scott Warshaw (Yars’
Revenge, Raiders of the Lost Ark) was given the daunting
task of completing the game in under six weeks in order
to market the game for the holidays (Kent, 2001, p. 238).
The game was a complete failure. According to Kassar,
about 3.5 million of the 4 million games produced were
sent back to Atari as unsold inventory or customer
returns (Bruck, 1995, pp. 179-180). Atari infamously
buried the unsold games in a New Mexico desert landfill.

® MAGNAVOX ODYSSEY?

In an attempt to remain relevant in the industry it helped
to create, Magnavox released the Odyssey” (Figure 3.6)
in the U.S. during February of 1979 for $179. The system
released in Europe as the Philips Videopac G7000 (among
other names) and in Brazil as the Philips Odyssey. With
home computers beginning to gain popularity around
this time, Magnavox chose to market the Odyssey” as
more of a home computer with marketing phrases such
as “The Ultimate Computer Video Game System” and
“A Serious Educational Tool.” To expand upon this
image, the Odyssey® came with a full, 49-key computer
keyboard and released a programming cartridge called
Computer Intro!. Eleven other cartridges were available at
launch, many of which contained more than one game as
seen in Table 3.4.

The original build of the system came with silver joy-
sticks that could be plugged and unplugged from the back
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FIGURE 3.6 Magnavox Odyssey” with built-in membrane keyboard and updated joysticks.

of the unit. Later models (such as the ones with black
controllers) were hardwired into the rear of the unit. The
console’s biggest strength may have been its speech syn-
thesis unit called “The Voice,” released in the United
States in 1982. This add-on peripheral plugged into the
top of the system and added speech, music, and sound
effects enhancement for certain games. Phrases such as
“Ouch! Help!” could be heard in Smithereens and “You
blewit!” in P.T. Barnum’s Acrobats (Cassidy, 2008, p. 16).

Another achievement the Odyssey® should be
remembered for was pioneering the fusion between
board games and video games with its Master Strategy
trilogy. These games included The Quest for the Rings
(1981), Conquest of the World (1981), and The Great
Wall Street Fortune Hunt (1982). Each title was packed
with extended memory, a tabletop game board, and
various accessories. The games played similar to Dun-

geons & Dragons and followed a storyline reminiscent
of J. R. R. Tolkien’s The Lord of the Rings.

Most of the Odyssey”s first party games were
designed and packaged by Ron Bradford and Steve
Lehner. A lot of these titles were clones of other more
popular games. For instance, Armored Encounter! (1978)
looked and played almost identically to Combat. Alien
Invaders - Plus! (1980) was a blatant clone of Space
Invaders; and K.C. Munchkin! (1981) led to a lawsuit
from Atari because of its similarities to Pac-Man.

While the Atari VCS did not start off with indepen-
dent or third-party developers, it was the support of
companies like Activision, Imagic, and Parker Brothers
that helped the VCS dominate the second generation with
an extensive library of games. Parker Brothers and Imagic
eventually released titles for the Odyssey®, although
many of these games never made it to American shores.

TABLE 3.4 Magnavox Odyssey? U.S. Launch Titles

¢ Armored
Encounter/Sub .
Chase! .
» Baseball! .

+ Bowling!/Basketball! .
+ Computer Golf!
+ Cosmic Conflict!

* Football! (Figure 3.7a)

Las Vegas Blackjack!
Matchmaker!/Buzzword!/Logix!
Math-a-Magic!/Echo!
Speedway! (Figure 3.7b)
/Spin-Out!/Crypto-Logic!

» Take the Money and Run!
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FIGURE 3.7 Screenshots from Odyssey2 U.S. launch titles (a) Football! and (b) Speedway!

m CONSOLE COMPARISON: ODYSSEY?
VERSUS ATARI VCS

Like the Fairchild Channel F, the Odyssey”’s 1.79 MHz
processor ran faster than the VCS’s 1.19 MHz 6507
processor (Table 3.5). It also could display a slightly
higher resolution at 160 x 200 pixels, compared to 160 x
192 pixels on Atari’s console. On the other hand, its
64 bytes of internal RAM, coupled with 128 bytes
of audio/video RAM could not compete with Atari’s
128 bytes of RAM and 4 KB of ROM.

Furthermore, the Odyssey’ had a somewhat limi-
ted ability to generate graphics. It was challenging
(although not impossible) for the Odyssey” to produce
custom sprite graphics on the fly. The hardware was
designed with a set of 64 built-in characters which
could be used freely by the programmers, so “most
Odyssey® games—particularly the early titles—utilize

the built-in character set, giving the games a similar
appearance” (Cassidy, 2008, p. 9). Another reason for
similar-looking games was a limited color palette.
While the Odyssey” was capable of 8 colors on screen,
its color palette of just 16 total colors was no match for
Atari’s 128 colors. Without the Voice peripheral, the
Odyssey”’s 1-channel of sound was also less capable
than Atari’s 2-channel sound chip.

HEAD-TO-HEAD

To compare the graphics and sound between the
Odyssey” and Atari VCS, check out similar games
released on each console (or watch video clips of them).
Some popular games for comparisons include Atlantis,
Blockout (Odysseyz) versus Breakout (VCS), Demon
Attack, Frogger, Popeye, Q*Bert, and Super Cobra.

TABLE 3.5 Magnavox Odyssey? Tech Specs

Manufacturer:
Launch Price: $179.99

Release Date:

Magnavox/Philips
Dec. 1978 (EU), Feb. 1979 (US), Sep. 1982 (JP)

8-bit Intel 8048 processor (1.79 MHz)
64 bytes RAM & 128 bytes Audio/Video RAM

Format: Cartridge

CPU:

Memory:

Resolution: 160 x 200 pixels
Colors:

Sound:

8 colors from a palette of 16
1 channel mono
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FIGURE 3.8 Magazine advertisement for the Magnavox Odyssey” from 1981 showing The Quest for the Rings title on the TV
screen and its unique game board below the console.

ODYSSEY?
THE EXCITEMENT OF A GAME.
THE MIND OF A COMPUTER.

AT e ALL FOR THE PRICE OF
- \ LHSX IR AN ORDINARY VIDEO GAME.

Some video games are exciting but
short on challenge.

Odyssey?, on the other hand, lets
§ vou choose your excitement from

.. more than 40 arcade, sports. edu-

N cation and new Master Strategy
games that are full of challenges as
well as fun, so they keep you coming
back for more

And some video games have an abun-
dance of brainpower, but cost an arm
and a leg. Only Odyssey” includes. at no
extra cost, a full 49-character alphabet

_, and number com-
L puter keyboard
> that gives you

= access to the mind
behind the games.
= And now there's The Quest
~._For The Rings™ from Odyssey? It's
\ the first in our new Master

Strategy Series " of video
\ games that combine computer

technology, your TV set and
, an advanced game board to
/ / transport you to a startlingly

realistic alternate world
QOdyssey? Video game fun
Computer keyboard challenge.
All for the price of an ordinary
video game. It's waiting for you
~ now, at your Odyssey” dealer.

Odyssey? games include:

The Quest For The Rings » Speedway”®
* Spin-Out® » Crypto-Logic” « Las Vegas
Blackjack » Armored Encounter * Sub-

chase » Football »+ Bowling » Basketball

* Math-A-Magic * Echo « Computer Intro

“ « Matchmaker » Logix * Buzzword « Base-
ball » Computer Goll » Cosmic Confhict » Take

The Money And Run | ve Got Your Number

+ Invaders From Hyperspace * Thunderball » Show-

* downin 2001 A D. » War Of Nerves » Alpine Sking

* Helicopter Rescue * Qut Of This World » Hockey

= Soccer = Dynasty = Volleyball = Electronic Table Soccer

= Pocket Billiards » Pachinko « Blockoul * Breakdown

« Casino Slot Machine + UFO » Alien Invaders—Plus

*Included with onginal Odyssey’ purchase

N7

The excitement of a game.
The mind of a computer.
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FIGURE3.9 Box art to five defining Odyssey” titles including from: (a) Killer Bees!, (b) K.C. Munchkin!, (c) K.C.’s Krazy Chase!,

(d) Pick Axe Petel, and (e) Turtles!.

m KEY MAGNAVOX ODYSSEY? TITLES

Only “49 cartridges were released in the United States
during Odyssey”s initial production run. Some car-
tridges contained more than one game, so the total
number of distinct, original U.S. games is closer to 60”
(Cassidy, 2008, p. 9). There were also quite a few games
that released exclusively in Europe and Brazil, such as
Air Battle, Chinese Logic, Depth Charge/Marksman,
Frogger, Labyrinth Game/Supermind, Loony Balloon,
Morse, The Mousing Cat, Neutron Star, Popeye, Q*bert,
Secret of the Pharaohs, and Super Cobra among others.

*J° DID YOU KNOW?

In Europe, Odyssey® “Videopac” games released by
Philips contained a number that preceded each game title
(such as 5. Blackjack and 10. Golf). These numbers were
added to create consistency and reduce confusion for
games that otherwise appeared to have different titles
because they were printed in multiple languages.

Many of the top titles for the Odyssey® were released
late in the system’s lifespan, between 1981 and 1983.
Popular multiplatform titles worth checking out include
Atlantis (1982), Frogger (1982), Q*Bert (1983), and
Turtles! (1983). And although not all entirely original,
the Odyssey’ did have a number of fun exclusives,
including K.C. Munchkin! (1981), The Quest for the
Rings (1981) shown in Figure 3.8, K.C.’s Krazy Chase!
(1982) seen in Figure 3.9, Pick Axe Pete! (1982), and
Killer Bees! (1983).

~ TURTLES!

® MATTEL INTELLIVISION

Mattel was founded in 1945 by Harold “Matt” Matson
and Elliot Handler as Mattel Creations. A sponsor of
the Mickey Mouse Club TV series in 1955, the com-
pany introduced the Barbie doll in 1959, which became
its best-selling toy. The following year Mattel released
the talking doll Chatty Cathy, pioneering the “pull-
string talking doll” industry that popularized the 1960s
and 1970s. The company then purchased Ringling
Bros. and Barnum & Bailey Circus for $40 million in
1971 (Langdon, 1980, para. 15) and launched Mattel
Electronics in 1977 to produce electronic handheld
games.

With its strong brand recognition and success in the
handheld game business, Mattel entered the home video
game market with the Intellivision (Figure 3.10),
released nationwide in 1980 for $299.99. For its high
price tag, consumers received the console, two perma-
nently attached controllers, and the pack-in game Las
Vegas Poker ¢ Blackjack. Only a handful of titles were
available at launch (see Table 3.6). Like Atari, Mattel
manufactured a rebranded version of the system for
Sears called the Sears Super Video Arcade, as well as a
TandyVision model for Radio Shack stores.

The Intellivision controllers were innovative in that
they contained a 12-button numeric keypad in which
laminated overlays could be slid over for specific games.
Its unique directional disk could be pressed as well as
rotated, allowing for 16 directions of movement. Four
action buttons completed the controller (two on each
side); however, the top buttons functioned identically, so
there were essentially three distinct action buttons.
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FIGURE 3.10

Mattel Intellivision with its controllers that could be stored inside the unit.

+ ABPA Backgammon « The Electric Company Math Fun
» Armor Battle » Las Vegas Poker &
(Figure 3.11a) Blackjack (Figure 3.11b)

Intellivision was the world’s first 16-bit home video
game system—and the industry would not see another
16-bit console until the fourth generation of video games
in the late 1980s. Mattel is often credited for starting the

FIGURE 3.11

first “console war” when it positioned the Intellivision to
go head to head with the Atari VCS. It began in 1981
when “Mattel invested $6 million in a national ad cam-
paign in direct competition to Atari that compared the
graphic power of the Intellivision to the 2600. For the
first time in gaming history, the media was whipped into
a frenzy, predicting a bitter war between the two giants”
(Slater, 2008, p. 15). Intellivision TV commercials fea-
tured well-known sports journalist George Plimpton

Intellivision launch titles (a) Armor Battle and (b) Las Vegas Poker ¢ Blackjack.
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FIGURE 3.12 Magazine advertisement for Intellivision with George Plimpton in 1981.

‘Two pictures are worth
a thousand words.

Alari vs. Intellivision?
Nothing I could say would be more persuasive
than what your own two eves will tell you.
So compare for yourself, Game for game, feature
Jor feature, I think you'll find Intellivision
Is clearly superior.
— George Plimplon —

-

INTELLIViSION®
X Fetigent ievision

For

ATARI INTELLIVISION
HOME RUN™ BASEBALL MAJOR LEAGUE BASEBALL™
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FIGURE 3.13 Failed peripherals: (a) Intellivision keyboard component and (b) Intellivoice adapter.

()

(shown in Figure 3.12) using side-by-side comparisons
to demonstrate Intellivision’s superior graphics and
sound capabilities over Atari’s system. One of the slogans
used in their ads was “The closest thing to the real thing.”

Intellivision promotions also promised a keyboard
component add-on unit (Figure 3.13a) in early adver-
tisements, convincing many consumers they would be
able to turn their system into a full-functioning home
computer. Countless delays led to customer complaints
and Mattel Electronics was eventually investigated by the
Federal Trade Commission (FTC) for fraud and false
advertising. A rumored 4,000 keyboard components
were made but never received a national release. The
units that were sold in test markets or mail order were
recalled for technical issues and the product was officially
canceled in the fall of 1982.

That same year Mattel released its Intellivoice (Figure
3.13b) add-on peripheral for around $100. Similar to
The Voice peripheral on Odyssey’, the Intellivoice
adapter utilized a voice synthesizer to generate audible
speech in certain games. The adapter plugged into the

Manufacturer:
Launch Price: $299.99

Release Date:

cartridge slot of the console and then games plugged into
the Intellivoice. Only a handful of games ever utilized the
Intellivoice peripheral and it was considered a market
failure. A sleeker-looking Intellivision II was also
released in 1982 with detachable controllers.

*)* DID YOU KNOW?

The original Intellivision programming teams’ identities
and work location were kept a closely guarded secret to
avoid the possibility of competitors snatching them away.
Gabriel Baum, Don Daglow, Rick Levine, Mike Minkoff,
and John Sohl went by the alias Blue Sky Rangers, named
after their “Blue Sky” brainstorming sessions.

B CONSOLE COMPARISON: INTELLIVISION
VERSUS ATARI VCS AND ODYSSEY?

Compared to the VCS and Odyssey’, which ran at
1.19 MHz and 1.79 MHz respectively, the Intellivi-
sion’s 894.89 kHz CPU (Table 3.7) was relatively

Mattel Electronics

1980 (US), 1981-82 (EU), 1982 (JP)

1456 bytes RAM & 7168 bytes ROM

Format: Cartridge

CPU: 16-bit General Instrument
CP1610 (894.89 kHz)

Memory:

Resolution: 192 x 160 pixels

Colors:

Sound:

16 from a palette of 16
3 channel mono



slow—clocking in at approximately half the speed of
the Odyssey”. On the other hand, being 16-bit meant
Intellivision could process more information, such as
more on-screen objects. The Intellivision also surpassed
the competition with its internal memory of 1456 bytes
RAM and 7168 bytes (7.168 KB) ROM—compared to
Atari’s 128 bytes RAM and 4 KB ROM and Odyssey”’s
4 bytes RAM with 128 bytes A/V RAM. The console’s
192 x 160 pixels screen resolution was about equal to
Atari’s 160 x 192 pixels and the 160 x 200 resolution of
the Odyssey”.

Like Odyssey”, Intellivision only had a color palette of
16 colors to work with. However, it could display all 16
colors on screen, compared to 8 on the Odyssey” and
only 4 colors per scan line on the Atari VCS. Lastly,
Intellivision came up ahead in the sound department
with 3 channels of sound—compared to 2 channels on
the VCS and only 1 channel sound on the Odyssey”.
Between Mattel and Atari, “Intellivision had a newer and
more powerful CPU than VCS, slightly more memory,
and played better-looking games” (Kent, 2001, p. 195).
Intellivision may have had better graphics and sound,
but the Atari VCS was more adept at handling action
games due to its faster processor.

HEAD-TO-HEAD

To compare the graphics and sound between the
Intellivision and VCS, try similar games released on each
system (or view clips of them). Popular games to compare
include Night Stalker (Intellivision) versus Dark Cavern
(VCS), NFL Football (Intellivision) versus Realsports
Football (VCS), River Raid, Demon Attack, and
BurgerTime.
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® KEY INTELLIVISION TITLES

Intellivision may have been best known for its impressive
lineup of sports titles. Mattel went out of their way to
acquire licenses for every sports-related game they
manufactured, “from the American Backgammon
Players Association to the U.S. Chess Federation, to
Major League Baseball” (Nilsen, 2001, p. 195). Beyond
sports games, Utopia (1981) by Don Daglow is often
regarded as one of the first city building/god games
which helped pave the way for the real-time strategy
genre.

For role-playing game fans, Intellivision was the only
console to ofter Advanced Dungeons ¢ Dragons video
games at that time. Several impressive exclusive titles on
the system included Imagic’s Dracula (1982), Activi-
sion’s Worm Whomper (1983), and a late, unofficial
sequel to BurgerTime (in Figure 3.14) called Diner in
1987.

While not nearly as deficient as the Odyssey? the
Intellivision library did not contain as many licensed
arcade titles compared to the VCS. Mattel eventually
obtained arcade ports such as Pac-Man and Donkey
Kong, but these came out many months after they had
already been available on competing systems. Approxi-
mately 125 games were released for the Intellivision
console, compared to well over 400 games on Atari’s
system.

® COLECOVISION

Appearing late in what would eventually be known as the
second generation of video games was Coleco’s follow-
up to its Telstar series—ColecoVision (Figure 3.15).

FIGURE 3.14 Box art to five popular Intellivision titles including from (a) Lock ‘N’ Chase, (b) Astrosmash, (c) Night Stalker,

(d) Bump ‘n’ Jump, and (e) BurgerTime.

INTELIVISION
ﬁST ROSMASH

ATREL £LECTROMICS =y
“A

INTELLIVISION
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FIGURE 3.15 ColecoVision video game console with two joystick controllers.

Released in August of 1982, “ColecoVision generally
sold for $195. By this time, Atari had cut the price of
the VCS to $135” (Kent, 2001, p. 207). To compete with
the pre-established consoles on the market, Coleco
secured exclusive rights to reproduce Nintendo’s arcade
classic Donkey Kong game, including a tabletop version
and a cartridge which came bundled with every
ColecoVision system. Coleco maintained the rights to a
home version of Donkey Kong beyond the holiday season
and sold an estimated 500,000 by that Christmas
(Businessweek, 1983, p. 31). Twelve games were available
at launch, including a number of arcade ports such as
Exidy’s Venture, along with Turbo and Zaxxon by Sega
(Table 3.8).

If the name “ColecoVision” didn’t sound enough like
“Intellivision,” one look at the console and the influence
is obvious. Not only did Coleco design the body of the
system with spare room to store two controllers, but
the controllers themselves were remarkably similar to
Intellivision’s. Aside from reversing the location of the
directional stick, each controller included a 12-button
numeric keypad that (like Intellivision’s controller)
could be fitted with plastic overlays. Coleco also followed

Mattel’s lead by placing action buttons on each side of
the controllers.

Atari had well over 100 VCS titles when ColecoVision
launched in 1982. As a way to superficially inflate the
number of games the ColecoVision could play (and
possibly to give VCS owners a reason to replace their
Atari systems with a ColecoVision), Michael Katz and
his marketing team developed an adapter known as
Expansion Module #1. This add-on peripheral (shown
in Figure 3.17) allowed the ColecoVision to play almost
all of Atari’s VCS games—giving it the largest library of
game titles at that time. Atari was unable to take legal
action against Coleco since the VCS did not contain any
patented parts.

The second ColecoVision peripheral called Expan-
sion Module #2 was a steering wheel (Figure 3.17)
and gas pedal controller. The package came bundled
with a port for Sega’s popular Turbo arcade game and
was compatible with a few other games. Expansion
Module #3 was a console that the ColecoVision sys-
tem plugged directly into to create a piecemeal version
of Coleco’s Adam computer. The device included a
separate keyboard, digital data pack (DDP) cassette

TABLE 3.8 ColecoVision U.S. Launch Titles

» Carnival .
» Cosmic Avenger .
+ Donkey Kong (Figure 3.16a)  «
+ Ken Uston’s Blackjack/Poker
» Lady Bug .
+ Mouse Trap .

Smurf: Rescue in Gargamel’s Castle
Space Fury

Space Panic

Turbo

Venture

Zaxxon (Figure 3.16b)
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FIGURE 3.16 Screenshots from ColecoVision U.S. launch titles (a) Donkey Kong and (b) Zaxxon.

drives, and a printer. Similar to Intellevision’s computer
add on, Expansion Module #3 suffered from production
problems and like the standalone Adam computer—was
considered a commercial failure.

Other peripherals included the Roller Controller
trackball which came bundled with a Centipede clone
called Slither, and the Super Action Controller Set
(Figure 3.17) which included two fist-grip joysticks and
the game Super Action Baseball. The top side of the
Super Action controllers included a 12-function keypad,
8-direction joystick, and a two-directional dial called
the “speed roller.” The handle contained four action
buttons mounted in the grip (one for each finger). Like the
steering wheel, the Roller Controller and Super Action
Controller Set were only compatible with a small number
of titles.

B CONSOLE COMPARISON: COLECOVISION
VERSUS ATARI VCS AND INTELLIVISION

By the time ColecoVision was manufactured, “the price of
technology had come down so much that Coleco could
afford a chip with the memory mapping and frame
buffers that Atari left out of Stella, the processing chip in the
Video Computer System. These added features gave the
ColecoVision smoother animation and more arcade-like
graphics than the Intellivision and the VCS” (Kent, 2001,
p. 206). Engineered by Eric Bromley, its top-of-the-line
graphics could be credited to its 3.58 MHz Zilog Z80A
CPU by NEC, in addition to a TMS9928A video display
processor by Texas Instruments (Table 3.9). Its Zilog
Z80A ran twice as fast as the Intellivision processor and
three times faster than the VCS.

FIGURE 3.17 ColecoVision VCS (a) adapter, (b) steering wheel, and (c) Super Action Controller.
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TABLE 3.9 ColecoVision Tech Specs

Manufacturer:
Launch Price: $195
Release Date:
Format:
CPU:

Memory:

Coleco

August 1982

Cartridge

8-bit NEC Zilog Z80 A (3.58 MHz)
1 KB RAM, 16 KB Video RAM &

8 KB ROM

Resolution:
Colors:

Sound:

256 x 192 pixels
16 colors from a palette of 16
4 channel (3-tone, 1-noise)

Texas Instr. SN76489AN

For internal memory, ColecoVision’s 1 KB RAM and
8 KB ROM was about equal to Intellivision’s 1.46 KB RAM
and 7.17 KB ROM; however, its 16 KB Video RAM gave
its graphics an instantly recognizable edge. Atari’s 128 bytes
RAM and 4 KB ROM landed the VCS in a distant third
place for memory. ColecoVision also led the pack in
screen resolution with 256 x 192 pixels—compared to
Intellivision’s 192 x 160 and Atari’s 160 x 192 pixels.
Color capability was a tie with Intellivision, featuring up
to 16 on screen colors from a color palette of 16 colors.

ColecoVision’s sound was superior to Intellivi-
sion and the Atari VCS with its Texas Instruments
SN76489AN sound card generating 3 channels of tone
and one for noise. In comparing the consoles’ sound,
ColecoVision games typically sounded richer and fuller,
containing not only better sound—but more of it. Games
that appeared on all three consoles sometimes contained
musical scores that Mattel and Atari’s games lacked

altogether, such as in Donkey Kong and Frogger. Perhaps
the biggest weakness of the ColecoVision was that most
of its games took about 12 seconds to boot up.

HEAD-TO-HEAD

To compare the graphics and sound between the
ColecoVision, Intellivision, and Atari VCS, check out
games released on all three consoles (or watch video
clips of them). Some popular games for comparisons
include Centipede, Donkey Kong, Frogger, Pitfall!, River
Raid, Q*Bert, and Zaxxon.

® KEY COLECOVISION TITLES

One of the biggest challenges for ColecoVision in the
beginning was that it did not have nearly as many games
as its competitors who had been on the market for years.

FIGURE 3.18 Box art to five defining ColecoVision titles including from (a) Turbo, (b) Antarctic Adventure, (c) Donkey Kong

Junior, (d) Jumpman Junior, and (e) Venture.
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FIGURE 3.19 Two-page magazine advertisement for ColecoVision from 1982.
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“Coleco did not have enough money to compete with
Atari for big licenses, but Coleco’s marketers had a knack
for selecting small games with strong followings. Coleco
secured licenses for Mr. Do, Lady Bug, Cosmic Avenger,
and Venture” (Kent, 2001, p. 207). Other great arcade
games included ports of Sega’s Turbo and Zaxxon,
Exidy’s Mouse Trap, and Antarctic Adventure from
Konami to name a few.

In addition to Konami and Sega, Coleco received a
healthy amount of third-party support with multiple
games from top publishers such as Activision, Epyx,
Imagic, Parker Brothers, and Sierra Entertainment. One
key title not to be overlooked was Jumpman Jr. from
Epyx (in Figure 3.18). “It may not be the most jaw-
dropping-looking ColecoVision title, but in terms of
gameplay it’s virtually unmatched and a must for plat-
form fans” (McFerran, 2010, p. 99).

Approximately 145 cartridges were manufactured
for the ColecoVision between 1982 and 1984 (Foster,
2005, p. 50). This did not include all the VCS games

the system could play with the Expansion Module
#1 adapter, which more than doubled that total amount.
One interesting business strategy by Michael Katz and
Coleco included manufacturing game cartridges for
both the VCS and Intellivision—including Donkey Kong
the year after it released on ColecoVision. Atarisoft
also made a handful of games for the ColecoVision,
including Centipede, Defender, Galaxian, and Jungle
Hunt.

“7* DID YOU KNOW?

Motion picture company Universal/MCA demanded
royalties from Coleco and Nintendo—claiming Donkey
Kong (seen in Figure 3.19) violated copyrights related to
its King Kong movie. Nintendo disagreed and was sued
by Universal in 1982. King Kong was over 40 years old,
so the character was deemed public domain. Nintendo
won the case.
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m ATARI 5200

The Atari 5200 (Figure 3.20) was often marketed as the
Atari 5200 “SuperSystem”) released just three months
after the ColecoVision in November of 1982 for a higher
price tag of $269. The system was originally developed to
compete with the Intellivision, but ultimately ended up
in competition with the ColecoVision (Herman, 2003).
In retrospect, the systems are considered part of the
same generation; however, at that time the 5200 and
ColecoVision were basically seen as sole competitors in a
new phase of the video game market.

Under the hood, “the Atari 5200 had the same pro-
cessor as the Atari 400 home computer” (Kent, 2001,
p. 229) but retailed for much less. Around a dozen games
had been produced for the system, but only four were
available at launch, (Table 3.10) including the pack-in
title Super Breakout. Super Breakout hit the arcades in
1978 and was ported to the VCS four years earlier, so it
appeared quite dated compared to Donkey Kong on
ColecoVision. Atari eventually replaced the game with
Pac-Man as the title bundled with the console.

Game cartridges were nearly twice the size of
VCS cartridges; however, the 5200 was not backward
compatible with 2600 games. Instead, Atari marketed
both consoles simultaneously, rebranding the VCS as
the Atari 2600. Atari continued to support and
manufacture games for the 2600, while the 5200 was
seen as a more advanced alternative for serious gamers.
A 2600 adapter (shown in Figure 3.22) was eventually
released, but it only worked with newer versions of the
5200 console and lacked the VCS’s color/black and
white function.

TABLE 3.10 Atari 5200 U.S. Launch Titles

» Galaxian «+ Space Invaders
» Pac-Man (Figure 3.21a) « Super Breakout (Figure 3.21b)

There were several innovations the 5200 introduced
to the home console market in 1982. In place of
the manual TV/Game radio frequency (RF) switch of
previous consoles, the 5200 included an automatic
switchbox where the system would automatically
switch from a regular TV signal to the game system
signal when the console was turned on. The original
5200 model contained four controller ports (jacks),
along with start, pause, and reset buttons on the
controllers. Following in the footsteps of Intelli-
vision and ColecoVision, the 5200 controller also
came with a 12-button numeric keypad that over-
lays could be snapped on top of for certain games. It
also featured four action buttons (two on each side)
similar to the controllers for Intellivison.

As state-of-the-art as these features were, the controllers
themselves are often regarded as one of the biggest missteps
of the 5200. The major problem was that the 360-degree
joystick did not center itself. This made playing most
games much more difficult than necessary. Atari’s engi-
neering team was aware of this and even filed a petition to
have the system dropped until new controllers were
designed—however Ray Kassar ignored their request and
moved forward with manufacturing (Kent, 2001, p. 229).
An updated version of the console was released in 1983,
but it did not address the joystick issue. Instead, the
newer model was reduced to two controller ports instead
of four and replaced the convenient, automatic

FIGURE 3.20 Atari 5200 with its four controller ports and joystick controller.




FIGURE 3.21
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Screenshots from Atari 5200 U.S. launch titles (a) Pac-Man and (b) Super Breakout.

switchbox with a manual RF switch. At least a solid Trak-
Ball controller was released for games like Missile
Command and Centipede.

B CONSOLE COMPARISON: ATARI 5200
VERSUS COLECOVISION

Atari’s custom version of the MOS Technology 6502
(known as SALLY) had the ability to be halted in order
for other devices to control the bus (data path). It also
included multiple co-processors to assist the CPU. Two
custom graphics chips included ANTIC (Alphanumeric
Television Interface Controller) and GTIA (Graphic
Television Interface Adaptor) (Table 3.11). The 5200’s
sound was driven by the 4 channel POKEY (Pot Key-
board Integrated Circuit) sound chip.

Compared to ColecoVision’s specs, the 5200’s 1.79 MHz
processor appears to be only half as fast as ColecoVision’s
3.58 MHz Zilog Z80A CPU. However, while “the Z80 runs
faster than the 6502;the latter can do more operations
per clock cycle (effectively 2 to 1), so, they are more or less
equal” (Molyneaux & Horton, 2016, para. 15).

The 5200’s internal memory of 16 KB RAM was
comparable to ColecoVision’s combined 1 KB and 16 KB
Video RAM, but featured four times the ROM with
32 KB versus 8 KB for Coleco’s system. Larger cartridge
size didn’t necessarily equal better graphics, but it did
allow room for high quality sounds such as digitized
speech to be included in Atari 5200 cartridges as heard in
Berzerk and RealSports Baseball (1983). The 5200’s
4 channel POKEY sound chip produced excellent
sound for its time and was about equal to the Texas

inside the

sound card

Instruments SN76489AN
ColecoVision.

Atari’s system had a higher resolution at 320 x 192
pixels, compared to 256 x 192 pixels on ColecoVision.
Both consoles could display up to 16 colors on screen,
but the 5200 had the superior color palette with
256 colors to choose from, compared to Coleco’s 16 total
colors. Each system handled colors and sprites differ-
ently, making a difficult comparison there—but overall

the Atari 5200 was a slightly more powerful machine.

HEAD-TO-HEAD

To compare the graphics and sound between the Atari
5200 and ColecoVision, check out games released on
each console (or watch clips of them). Some popular
games to compare include Congo Bongo, Frogger, Jungle
Hunt, Mr. Do’s Castle, and Pac-Man.

TABLE 3.11 Atari 5200 Tech Specs

Manufacturer: Atari, Inc.
Launch Price: $269.99
Release Date: November 1982
Format: Cartridge
CPU: 8-bit MOS custom

SALLY 6502C (1.79 MHz)
Memory: 16 KB RAM, 2 KB BIOS,

32 KB ROM window for games
Resolution: 320 x 192 pixels
Colors: 16 colors from a palette of 256
Sound: 4 channel sound POKEY chip
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FIGURE 3.22 Magazine advertisement for the Atari 5200 and its peripherals from 1983.
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® KEY ATARI 5200 TITLES

A lot of the games released on the 5200 were simply
upgraded versions of 2600 titles with better graphics
and sound. Of course, the 5200 version of Pac-Man was
leagues above the abysmal 2600 version, but other games
only looked marginally better and many consumers
weren’t interested in repurchasing slightly enhanced
updates of games they already owned. Well over half of
the 69 games officially released for the 5200 were also
available on the 2600. Notable titles that were clearly
superior on the 5200 included Missile Command (1982),
Centipede (1982) (Figure 3.22), Defender (1983), Joust
(1983), Realsports Baseball (1983), Gyruss (1984), and
Pitfall II: Lost Caverns (1984).

While the console did not have a lot of exclusive titles,
it did receive the only home port of the Taito arcade
game Space Dungeon (shown in Figure 3.23) in 1983.
Like many older consoles, the 5200 had many interesting
titles developed for it long after its initial lifespan. Games
worth checking out that were released after the turn of
the century include Millipede (2002), Koffi: Yellow Kopter
(2002), BurgerTime clone Beef Drop (2004), Adventure IT
(2007), and Sinistar (2010).

® VIDEO GAME CRASH OF 1983

The second generation video game market is well known
for what is commonly referred to as the North American
Video Game Crash of 1983. Total revenues from U.S.
video arcades and the home video game market had grown
to around $11.8 billion at its peak. This fell by approxi-
mately 97% by 1985 when the “console industry that was
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worth more than $3 billion on its own was estimated to
have fallen to just $100 million” (Lambie, 2013, para. 2).

One of the main reasons the market crashed in
North America was too many consoles (see Figure 3.24)
and poorly made games flooding the market. Atari’s
Pac-Man and E.T. The Extra-Terrestrial were just
the tip of the iceberg of countless poorly made games
(often called “shovelware”) by independent devel-
opers looking to get a piece of the pie. Third-party
development was also a fairly new business back then,
and hardware manufacturers like Atari had not yet
developed a means for licensing and quality control.
Other reasons for the crash included competition from
home computers, as well as inflation.

*J DID YOU KNOW?

The Fairchild Channel F was originally launched as the
“Video Entertainment System” or VES, but was renamed
the “Fairchild Channel F” when Atari released their
similarly titled “VCS” the following year. Vectrex was the
last system released in the second generation and came
with its own monochrome vector monitor.

B SECOND-GENERATION
MARKET SUMMARY

As illustrated in Figure 3.25, the Atari VCS/2600 dom-
inated the second generation by a landslide—eventually
selling over 30 million units. Its success could be
attributed to acquiring key arcade titles like Space
Invaders and Missile Command, strong third-party

FIGURE 3.23 Box art to five defining Atari 5200 titles including from (a) Berzerk, (b) Ms. Pac-Man, (c) Montezuma’s Revenge,

(d) Robotron: 2084, and (e) Space Dungeon.

y o~ '

~ Montezuma’s)
W Revenge!

ATARI 5200° GAME



74 m The Video Games Textbook

FIGURE 3.24 A look at the many less-popular consoles of the second generation.

Fair Channel VES/F
November 1976

Bally Astrocade
October 1977-1978

Epoch Cassette Vision
July 1981 (Japan)

support by companies like Activision, Imagic, and
Parker Brothers, as well as plenty of support from
Warner Communications—even after the release of the
5200. Ironically, it was Atari’s poorly made licensed
games, too many third-party and independent develop-
ers, along with supporting the 2600 simultaneously with
the 5200 that contributed to the North American video
game crash of 1983.

The Odyssey” sold moderately well in the United
States and quite well in Europe and Brazil where it was
marketed and branded under parent Dutch electronics
company Philips. It was among the top three consoles
leading into 1982, although a distant third after the Atari
VCS/2600 and Mattel’s Intellivision. “It boasted more
CPU intelligence than the Atari 2600, but it lacked the
licensed arcade titles and third-party developers to make

1292 Advanced Programmble
Video System 1976 (Europe)

APF Microcomputer System
(MP1000) January 1978

Emerson Arcadia 2001
1982

RCA Studio II
January 1977

Interton VC 4000
1978 (Germany)

Vectrex
November 1982

it competitive over the long run” (Edwards, 2012, para.
17). As a matter of fact, no third-party game was even
developed for the Odyssey® in the United States until
Imagic’s Demon Attack in 1983 (Katz & Kunkel, 1983,
p. 40). By then the market had begun to crash, but not
before over 1 million Odyssey” units were sold in the
United States alone.

At one point, Intellivision captured approximately 20%
of the market. And “despite being twice as expensive as the
2600, the Intellivision sold over 850,000 units [in 1981]. In
what was to be Intellivision’s finest hour in an industry
[then] valued at $1.5 billion, Mattel announced a stag-
gering $100,000,000 profit in 1982” (Slater, 2008, p. 15).
When the market began to crash in 1983, Mattel
sold Intellivision to Senior Vice President of Market-
ing Terrence Valeski who formed Intellivision Inc.



FIGURE 3.25 Second generation console sales graph.
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Publisher Approximate worldwide sales (in millions)

Atari VCS 30 million
Odyssey?
Intellivision  EEsstiiiTe)s!

ColecoVision AT

Atari 5200 1 million

1 2 3 4 5 6 7 8 910 11 12
(later INTV Corporation). While it did not win the
console war with Atari, Intellivision was the only console
of the second generation to be continuously manufactured
and supported with new games well after the video game
crash of 1983 (Robinson, 2003).

The last major consoles released in 1982 may have been
the biggest victims of the video game crash. Mattel’s
ColecoVision sold well over 1 million units by mid-1983
(Johnson, 1983, para. 13) and more than 2 million units by
the end of 1984. Between it and the 5200, the ColecoVision
was the better selling system. However, with all its losses
from the video game crash, Coleco officially dropped out of
the home console market in October 1985. Had the market
not crashed, Coleco may have remained a major player in
the following generation of video games.

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

The Atari 5200 sold approximately 1 million units,
but was never officially sold outside of North America.
Besides its lack of original titles and abysmal, non-
centering joysticks, the console’s failure can also be
attributed to Atari splitting its development and marketing
resources between the 2600 and the 5200—rather than
putting all its eggs in one basket. Between this, its failings
with Pac-Man and E.T., and an oversaturation of systems
and games on the video game market, “by the end of 1983,
Atari had racked up $536 million in losses. Warner
Communications sold the company the following year”
(Kent, 2001, p. 240). Stores began liquidating their inven-
tory of games and consoles and many retailers discontin-
ued the sale of video game systems altogether.

B SECOND GENERATION BREAKTHROUGHS AND TRENDS

There were many breakthroughs and trends that defined the second generation of video games. Here is a list of the

top 10 features that defined the generation:

p—

Microprocessor-driven game logic

Non-scrolling, single screen playfields (most games)

v ® Nk »N

Multiple audio channels (up to four)

._.
e

Interchangeable ROM cartridges for an unlimited number of games
Computer simulated opponents (artificial intelligence or AI) for single-player games

12-button numeric keypad controllers with game-specific overlays
Multi-screen playfields spanning multiple screen areas (some games)
Blocky, simple sprites with screen resolutions up to 320 x 192 pixels

Color graphics, normally between 2 and 16 simultaneous colors on screen

Digitized speech in games like P.T. Barnum’s Acrobats and Berzerk
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® ACTIVITY: FAILED CONSOLES REPORT AND PRESENTATION

Choose a second-generation console that sold less than 1 million units and develop a report and presentation on
the history, business, and technology of that system. Be sure to include: (1) the publisher’s goals, (2) how
the system was marketed, (3) technical specifications and notable game titles, (4) why the system failed, and
(5) [conclusion] what might have saved the console from its demise.

The report should contain three main points and a minimum of two quotes which are to be paraphrased or
cited verbally in the speech. The recommended total presentation length is 3:30-4:30 minutes, not to exceed
5 minutes total.

CONSOLE SUGGESTIONS

Suggested consoles to report on include: Fairchild Channel VES/F (November 1976), 1292 Advanced Pro-
grammable Video System (1976, Europe), RCA Studio II (January 1977), Bally Astrocade (October 1977-1978),
APF Microcomputer System [MP1000] (January 1978), Interton VC 4000 (1978, Germany), Epoch Cassette
Vision (July 1981, Japan), Emerson Arcadia 2001 (1982), or Vectrex (November 1982).

m CHAPTER 3 QUIZ 5. Who took over as the president & CEO of Atari Inc.
in 19787

a. Ray Kassar

b. Ralph Baer

c. Willy Higinbotham

1. Part of the success of Space Invaders can be attrib-
uted to the popularity of:
a. Asteroids

b. Star Wars d. Steve Russell
c. Star Trek
d. Roswell 6. Upon leaving Atari, Nolan Bushnell bought back the

rights and grew what franchise?
a. Pizza Hut
b. Ground Round

2. Credited as the first mascot and/or iconic arcade
video game character:

a. Daisy c. Chuck E. Cheese’s

b. Pac-Man d. Dave and Busters

c¢. Donkey Kong

d. Marios 7. This company was the first independent developer

and distributor of console games:

3. The lead character in Super Mario Bros. first

appeared in which game?
a. Popeye

b. Mario Bros.

c. Donkey Kong

d. Defender

. The Atari 2600 was originally called the VCS, which
stood for:

a. Video Console System

b. Vector Computer System

c. Video Computer System

d. Video Cartridge System

a. Electronic Arts
b. Intellivison

¢. Activision

d. Nintendo

. Often credited as the first video game to include an

“Easter egg™:

a. Warren Robinett’s Adventure

b. Howard Scott Warshaw’s Raiders of the Lost Ark
c. Kazunori Sawano’s Galaxian

d. Toru Iwatani’s Pole Position



10.

11.

12.

13.

14.

. Two poorly received games produced by Atari that

damaged the company’s reputation:
a. Space Invaders and Asteroids

b. Asteroids and Pac-Man

c. Defender and E.T.

d. E.T. and Pac-Man

Which second generation console included a full,
49-key computer keyboard and released a pro-
gramming cartridge called Computer Intro!

a. Fairchild F

b. Atari VCS

c. Oddessy®

d. Intellivision

These consoles offered add-on peripherals that
added speech effects to certain games:

a. Atari VCS and Oddessy?

b. Oddessy” and Intellivision

c. Intellivision and ColecoVision

d. ColecoVision and Atari 5200

This second-generation console was the world’s first
16-bit home video game system:

a. Atari VCS

b. Odyssey?

c. Intellivision

d. ColecoVision

Which of the following consoles did not have con-
trollers with 12-button numeric keypads?

a. Odyssey?

b. Intellivision

c. ColecoVision

d. Atari 5200

The well-known sports journalist hired for Intel-
livision’s advertisements comparing their games to
Atari’s VCS games:

a. Harold “Matt” Matson

b. Elliot Handler

c. George Plimpton

d. George Harrison

15.

16.

17.

18.

19.

20.
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The original Intellivision programming team mem-
bers” whose identities and work location were kept
a closely guarded secret became known as the:

a. Blue Sky Rangers

b. Red Hawks

c. Intellivisionaries

d. Programmers Undercover

One of this console’s successes was securing exclu-
sive rights to reproduce Nintendo’s arcade classic
Donkey Kong game and bundling it with every
system:

a. Odyssey?

b. Intellivision

c. ColecoVision

d. Atari 5200

The first console to develop an adapter to play Atari
VCS games:

a. Odyssey?

b. Intellivision

c. ColecoVision

d. Atari 5200

The original version of this console contained four
controller ports (jacks), along with start, pause, and
reset buttons on its controllers:

a. Odyssey?

b. Intellivision

c. ColecoVision

d. Atari 5200

In what year was the video game crash in the United
States?

a. 1978

b. 1980
c. 1983
d. 1986

Which one of the following is not a cause of the
video game crash?

a. Floods of new consoles

b. Renewed interest in going to the movies

c. Growing number of home computers

d. Poorly made games by smaller companies
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True or False

21. Activision was formed by a group of underpaid,
underappreciated Apple employees.

22. Only 49 cartridges were released in the United
States during Odyssey”’s initial production run.

23. A sleeker version of the Intellivision called
“Intellivision Plus” released in 1982.

24. Motion  picture  company  Paramount/MCA
demanded royalties from Coleco and Nintendo—
claiming Popeye violated copyrights related to its
intellectual property.

25. Vectrex was the last system released in the second
generation and came with its own monochrome
vector monitor.

® FIGURES

FIGURE 3.1 Screenshots of defining arcade games from the Golden
age: (a) Space Invaders (Taito, 1978), (b) Galaxian (Namco, 1979),
(c) Pac-Man (Namco, 1980), and (d) Donkey Kong (Nintendo, 1981).

FIGURE 3.2 Atari VCS, often called “The Atari” with standard,
digital joystick controller. (Evan-Amos - own work, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=14517499. Retrieved from https://upload.wikimedia.org/wikipedia
/commons/b/b9/Atari-2600-Wood-4Sw-Set.jpg. An Atari 2600 four-
switch “wood veneer” version, dating from 1980 to 1982. Shown
with standard joystick.)

FIGURE 3.3 Screenshots from Atari VCS launch titles (a) Air-Sea
Battle (Atari, 1977) (b) Combat. (Courtesy of Atari, 1977.)

FIGURE3.4 Magazineadvertisement for the Atari Video Computer
System in 1981. (“Ads - Missile Command”. Retrieved from http://
www.atarimania.com/game-atari-2600-vcs-missile-command
_s6870.html and http://www.atarimania.com/pubs/hi_res/pub_no
_comparing_2.jpg)

FIGURE 3.5 Box art to five of the best VCS titles including from:
(a) Adventure (Atari, 1979), (b) Space Invaders (Atari, 1988), (c) River
Raid (Activision, 1982), (d) Yars’ Revenge (Atari, 1982), and (e) Pitfall
IT: Lost Caverns (Activision, 1983). (Adventure, courtesy of Atari,
1979; Space Invaders, courtesy of Atari, 1988; River Raid, courtesy of
Activision, 1982; Yars“ Revenge, courtesy of Atari, 1982; and Pitfall II:
Lost Caverns, courtesy of Activision, 1983.)

FIGURE 3.6 Magnavox Odyssey” with built-in membrane key-
board and updated joysticks. (Evan-Amos - own work, CCBY-SA 3.0.
Available at https://commons.wikimedia.org/w/index.php?curid
=17722734. Retrieved from https://upload.wikimedia.org/wikipedia
/commons/2/2d/Magnavox-Odyssey-2-Console-Set.jpg. The Magnavox
Odyssey?, the 1978 follow up to original 1974 release of the Magnavox
Odpyssey. The console features two controllers that are wired directly

into the system.)

FIGURE 3.7 Screenshots from Odyssey” U.S. launch titles (a) Foot-
balll (Magnavox, 1978) and (b) Speedway! (Courtesy of Magnavox,
1978.)

FIGURE 3.8 Magazine advertisement for the Magnavox Odyssey”
from 1981 showing The Quest for the Rings (Magnavox, 1981) title
on the TV monitor and its unique game board below. (From Benj
Edwards, May 11, 2012. Available at http://www.vintagecomputing
.com/index.php/tag/Magnavox and http://www.vintagecomputing
.com/wp-content/images/retroscan/odyssey2_characters_large.jpg.
Retro Scan of the Week. The Magnavox Odyssey 2, from TIME,
November 2, 1981, p.24.)

FIGURE 3.9 Boxart to five defining Odyssey” titles including from:
(a) Killer Bees! (Magnavox, 1983), (b) K.C. Munchkin! (Magnavox,
1981), (¢) K.C.’s Krazy Chase! (Magnavox, 1982), (d) Pick Axe Pete!
(Magnavox, 1982), and (e) Turtles! (Magnavox, 1983). (Killer Bees!,
courtesy of Magnavox, 1983; K.C. Munchkin!, courtesy of Magnavox,
1981; K.C.’s Krazy Chase!, courtesy of Magnavox, 1982; Pick Axe
Pete!, courtesy of Magnavox, 1982; and Turtles!, courtesy of
Magnavox, 1983.)

FIGURE 3.10 Mattel Intellivision with its unique controllers that
could be stored on top. (Evan-Amos - own work, CC BY-SA 3.0.
Available at https://commons.wikimedia.org/w/index.php?curid
=17891257. Retrieved from https://upload.wikimedia.org/wikipedia
/commons/6/66/Intellivision-Console-Set.jpg. The Intellivision, a

2nd generation video game console released by Mattel in 1979.)

FIGURE 3.11 Intellivision launch titles (a) Armor Battle (Mattel,
1979) and (b) Las Vegas Poker ¢ Blackjack (Mattel, 1979). (Courtesy
of Mattel, 1979. Uploaded by Scott Decker. Retrieved from http://
www.scottdecker.com/video_games/intellivision_armor_battle_screen
_2.jpg and http://www.scottdecker.com/video_games/intellivision_las
_vegas_poker_and_blackjack html)

FIGURE3.12 Magazine advertisement for Intellivision with George
Plimpton in 1981. (Retrieved from http://www.intellivisionbrasil
.com/.%5Cimagens%5Cadvertising%5Clntellivision- Atari5.jpg)
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FIGURE 3.13 Failed peripherals: (a) Intellivision keyboard com-
ponent and (b) Intellivoice adapter. ((a) “Skel” (Derek McDonald).
Sources of research: Wikipedia, The Dot Eaters, Emperor Multimedia
Electronic Archives. Retrieved from http://www.old-computers.com
/museum/description/mattel/intellivision/component-keyboard_s
jpg. (b) Courtesy of Evan-Amos - own work, CC BY-SA 3.0.
Retrieved from https://commons.wikimedia.org/w/index.php?curid
=18874849)

FIGURE 3.14 Box art to five popular Intellivision titles including
from: (a) Lock ‘N’ Chase (Mattel, 1982), (b) Astrosmash (Mattel,
1981), (c) Night Stalker (Mattel, 1982), (d) Bump ‘n’ Jump (Mattel,
1983), and (e) BurgerTime (Mattel, 1982). (Lock ‘N’ Chase courtesy of
Mattel, 1982; Astrosmash courtesy of Mattel, 1981; Night Stalker
courtesy of Mattel, 1982; Bump ‘n’ Jump courtesy of Mattel, 1983; and
BurgerTime courtesy of Mattel, 1982.)

FIGURE 3.15 ColecoVision video game console with two joystick
controllers. (Courtesy of Evan-Amos - own work, public domain, “A
ColecoVision unit”. Available at https://commons.wikimedia.org/w
/index.php?curid=11421149. Retrieved from https://upload.wikimedia
.org/wikipedia/commons/4/4b/ColecoVision-wController-L.jpg)

FIGURE 3.16 Screenshots from ColecoVision U.S. launch titles
(a) Donkey Kong (Coleco, 1982) and (b) Zaxxon (Coleco, 1982).
(Courtesy of Coleco, 1982.)

FIGURE 3.17 ColecoVision VCS (a) adapter, (b) steering wheel,
and (c) Super Action controller. ((a) Courtesy of Evan-Amos - own
work, public domain. Available at https://commons.wikimedia.org/w
/index.php?curid=34985653. Retrieved from https://en.wikipedia.org
/wiki/ColecoVision#/media/File:ColecoVision-ExpMod1-Attached
jpg. The Expansion Module #1 allowed the ColecoVision to play any
game from the Atari 2600. (b) Courtesy of Evan-Amos - own work,
public domain. Available at https://commons.wikimedia.org/w/index
.php?curid=34986721. Retrieved from https://en.wikipedia.org/wiki
/ColecoVision#/media/File:ColecoVision-Expansion2.jpg. The Expan-
sion Module #2 was a steering wheel for racing games. (c) Retrieved
from http://cvaddict.com/images/articles/colecovision-super-action

-controller.png and modified by Wardyga.)

FIGURE 3.18 Box art to five defining ColecoVision titles including
from: (a) Turbo (Coleco, 1982), (b) Antarctic Adventure (Konami,
1984), (c) Donkey Kong Junior (Coleco, 1983), (d) Jumpman Junior
(Epyx, 1983), and (e) Venture (Coleco, 1982). (Turbo courtesy of
Coleco, 1982; Antarctic Adventure courtesy of Konami, 1984; Donkey
Kong Junior courtesy of Coleco, 1983; Jumpman Junior courtesy of
Epyx, 1983; and Venture courtesy of Coleco, 1982.)

FIGURE 3.19 Two-page magazine advertisement for ColecoVision
from 1982. (Scanned and touched up by Wardyga.)
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FIGURE 3.20 Atari 5200 with its four controller ports and joystick
controller. (Courtesy of Evan-Amos - own work, public domain.
Available at https://commons.wikimedia.org/w/index.php?curid
=35179017. Retrieved from https://upload.wikimedia.org/wikipedia
/commons/a/a0/Atari-5200-4-Port-wController-L.jpg)

FIGURE 3.21 Screenshots from Atari 5200 U.S. launch titles Pac-
Man (Atari, 1982). (Retrieved from http://www.atarimania.com
/5200/screens/super_breakout_3.gif and http://www.atarimania.com

/5200/screens/pacman_3.gif)

FIGURE 3.22 Magazine advertisement for the Atari 5200 and its
peripherals from 1983. (Retrieved from http://www.atarimania.com

/pubs/hi_res/pub_here_s_what.jpg)

FIGURE 3.23 Box art to five defining Atari 5200 titles including
from: (a) Berzerk (Atari, 1983), (b) Ms. Pac Man (Atari, 1983),
(c) Montezuma’s Revenge: Featuring Panama Joe (Parker Brothers,
1983), (d) Robotron: 2084 (Atari, 1983), (e) and Space Dungeon
(Atari, 1983). (Berzerk courtesy of Atari, 1983; Ms. Pac Man courtesy
of Atari, 1983; Montezuma’s Revenge: Featuring Panama Joe courtesy
of Parker Brothers, 1983; Robotron: 2084 courtesy of Atari, 1983; and
Space Dungeon courtesy of Atari, 1983.)

FIGURE 3.24
second generation. (Courtesy of Evan-Amos - own work, CC BY-SA

A look at the many less-popular consoles of the

3.0. Available at https://commons.wikimedia.org/w/index.php?curid
=18291554 Retrieved from https://upload.wikimedia.org/wikipedia
/commons/3/34/Fairchild-Channel-F.jpg “The Acetronic MPU 1000,
a video game console that was a part of the 1292 Advanced Pro-
grammable Video System family.” By Evan-Amos - Own work,
CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid
=18312810 Retrieved from https://upload.wikimedia.org/wikipedia
/commons/8/88/Acetronic-MPU-1000.png “The RCA Studio II, a
video game console by RCA introduced in 1977.” By Evan-Amos -
Own work, Public Domain, https://commons.wikimedia.org/w
/index.php?curid=38826714 Retrieved from https://upload.wikimedia
.org/wikipedia/commons/c/c1/RCA-Studio-1I-FL.jpg “The Bally
Professional Arcade, one of the many names of a 2nd generation
video game console released by Bally in the late “70s and early ‘80s.”
By Evan-Amos - Own work, CC BY-SA 3.0, https://commons
.wikimedia.org/w/index.php?curid=18260687 Retrieved from https://
upload.wikimedia.org/wikipedia/commons/5/5d/Bally-Arcade
-Console.jpg “The APF MP1000 (some are also labeled the M1000),
a video game console released by APF Electronics in 1978.” By Evan-
Amos - Own work, Public Domain, https://commons.wikimedia
.org/w/index.php?curid=45579767 Retrieved from https://upload
.wikimedia.org/wikipedia/commons/8/83/APF-MP1000-FL.jpg “The
VC 4000 with controller. A second-generation video game console
released in Germany by Interton Electronics.” By Evan-Amos - Own
work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?
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curid=18298292  Retrieved from  https://upload.wikimedia.org
/wikipedia/commons/3/39/VC-4000-Console-Set.jpg “The Epoch
Cassette Vision, a second generation video game console released
only in Japan in 1981.” By Evan-Amos - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=18364041
Retrieved from https://upload.wikimedia.org/wikipedia/commons/d
“The
2001, a 2nd generation video game console released in 1982.” By
Evan-Amos - Own work, CC BY-SA 3.0, https://commons.wikimedia
.org/w/index.php?curid=17891484 Retrieved from https://upload
.wikimedia.org/wikipedia/commons/7/77/Emerson-Arcadia-2001.

/db/Epoch-Cassette-Vision-Console.jpg Emerson Arcadia

jpg “The Vectrex video game console, shown with controller.” By
Evan-Amos - Own work, CC BY-SA 3.0, https://commons
.wikimedia.org/w/index.php?curid=17735830. Retrieved from https://
upload.wikimedia.org/wikipedia/commons/7/7a/Vectrex-Console
-Set.jpg. The Fairchild Channel F with hard-wired controllers. A
second-generation video game console released in 1976.)

FIGURE 3.25 Second generation console sales graph. (Designed by

Wardyga using data from various public sources.)

Pro File: Nolan Bushnell Photo credit: By Tech Cocktail Flickr: Tech
Cocktail Week: Sessions Speaker Series Downtown Vegas sponsored
by Moveline, CC BY-SA 2.0, https://commons.wikimedia.org/w
/index.php?curid=31557628
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CHAPTER 4

Early PC Gaming

® OBJECTIVES

After reading this chapter, you should be able to:

 Provide an overview of the history of early Apple, Atari, and Commodore PCs.

« Have a sense of graphics and other capabilities of early home computer games.

» Compare early home computer games across PC platforms and gaming consoles.

 Be familiar with the technological differences among popular home computers.

o List some of the key video game titles and peripherals for each computer.

» Recognize the importance early PC technology had on the video game industry.
 Describe why each PC was unique to the growth of the home computer market.

o Illustrate how each of the early gaming computers evolved with updated models.

« Explain why Commodore 64 was the bestselling early PC for gaming in the United States.
o List several innovations introduced to gaming during this time period.

o Summarize early home computer market sales.
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m KEY TERMS AND PEOPLE

Amiga

ANTIC

Apple Computer/I
Apple II/11+

Apple Ilc

Apple Ile

Apple IIGS

Apple III

Apple Lisa

ASIC

Atari XL series
Atari 400/800

Atari 8-bit family
BASIC

Bell & Howell
City-building games
Civilization series
Commodore 128
Commodore 16
Commodore 64
Commodore International
Commodore PET
Commodore Plus/4
Controller ports
Control Program/Monitor

Central Processing Unit
Will Crowther
CTIA (later GTIA)
Data Cassette Storage
Disk II
Disk Operating System (DOS)
Educator 64
Electronic Arts
Falling block

puzzle games
Richard Garriott
God games
Graphical adventure game
Graphical MUD
Trip Hawkins
Rod Holt
I/O (input and output)
Steve Jobs
Macintosh 128K
Sid Meier
MMORPG
Peter Molyneux
Mockingboard
Multi-color sprites
Multi-User Dungeon (MUD)

Open-ended games
Alexey Pajitnov
POKEY

RAM (Random Access Memory)

Role-playing game (RPG)
Read-Only Memory (ROM)
SID 6581
SimCity series
Sound card
Teleprinter
Tetris series
Text adventure games
Toggle circuit
Jack Tramiel
Ultima series
VIC-20
VisiCalc
Ken and Roberta Williams
Steve “Woz” Wozniak
Will Wright
XE Game System
(XEGS)
Bob Yannes
Zilog 780

® EARLY COMPUTER TIMELINE (APPLE, ATARI, AND COMMODORE)

Apple II Commodore 64 Apple Ilc
1977 1982 1984
| | |
I I I
1979 1983 1985

Atari 400/800

Atari XL Series

Commodore 128



® INTRODUCTION

This chapter reviews the early days of personal computers
and the games made popular by the technology. It includes
detailed coverage of the early three breakthrough home
computers for gaming by Apple, Atari, and Commodore.
The evolution of the technology will also be discussed,
including the people behind the scenes and the popular
titles synonymous with computer gaming during this
period. Coverage of this chapter spans the PC market before
and throughout the third generation of console gaming.

® APPLE I AND II

While working for Atari, Steve “Woz” Wozniak and
Steve Jobs formed the Apple Computer Company in
1976 to sell Wozniak’s original Apple Computer (later
known as the Apple Computer 1, Apple I, or Apple-1).
The Apple I was a well-designed circuit board (see
Figure 4.1) that required users to provide their own
cabinet, power supply, keyboard, and video monitor
(Dunfield, 2007, para. 1). This meant added costs to the
$666.66 launch price, in addition to its users needing to
be fairly tech savvy to assemble everything. While the
hardware may have been complex, the Apple Computer
utilized BASIC (Beginner’s All-purpose Symbolic
Instruction Code) computer language which was
designed to be easy to use. BASIC also allowed computer
games to be programmed and played on the Apple.

“° DID YOU KNOW?

“Although the final pricing for the Apple | was $666.66,
Jobs originally wanted to sell it for $777.77. Woz insisted
that this price was too high, so he agreed to sell it for
$666. When he was asked why he picked this number
(the mark of Satan) he answered that he just took a lucky
number, 7, and subtracted one” (Mesa, 2016, para. 3—4).

Steve Jobs was responsible for the marketing and sales
of the computers and approximately 200 units were
produced—with most of them sold during a span of nine
or ten months (Williams & Moore, 1984, p. A67).
Wozniak handled the customer support side of the
business and it didn’t take long to realize they would
need to manufacture a more consumer-friendly model
of the Apple for mass market appeal. During the fol-
lowing year, the computer received a refined design with

Early PC Gaming = 85

an enclosed cabinet casing designed by Jobs, as well as a
keyboard and a power supply developed by Rod Holt.
The cabinet contained user-friendly connection ports for
consumers to attach video monitors, cassette tape
storage, and an eventual 5.25" floppy disk drive.

The newly remodeled Apple Computer was released
as the Apple II (Figures 4.2 and 4.3). Now widely
recognized as the system that launched the personal
computer business (Kent, 2001, p. 71), the Apple II was
one of the first microcomputers to be accessible to the
home consumer. It was also the first commercial PC to
include built-in color graphics capabilities with a palette
of 16 fixed colors, as well as sound output and paddle
controllers. The computer initially used the then-
popular data cassette storage to save data. A year later,
Apple introduced an external 5%-inch floppy disk drive,
called the Disk II (shown in Figure 4.2). The Disk II
(created by Wozniak) is regarded as an engineering
masterpiece for its economic use of electronic compo-
nents (Freiberger & Swaine, 1985, p. 45).

Wozniak’s work on the Apple II pioneered many
industry standards for microcomputers, most notably
with its inclusion of standard input and output(I/O)
devices such as its keyboard and connector ports for a
monitor and storage devices. Prior to the Apple II,
microcomputers either had very limited I/O capability
or no built-in user interface whatsoever. These older
“mainframes” and “minicomputers” required external
teleprinters (electromechanical typewriters), as well as
screens. Together, these external devices could easily
cost more than the price of the actual computer.

The Apple II did not contain a dedicated sound chip.
Instead it used a toggle circuit capable of emitting “clicks”
through a built-in speaker or line output jack. Sounds
were generated exclusively by the software which clicked
the speaker at specific times to produce simple beeps and
pops—which in succession could produce basic music.

® COMPUTER VERSUS CONSOLE
COMPARISON: APPLE Il VERSUS
ATARI VCS (2600)

A low end Apple IT cost more than six times the price of
an Atari VCS/2600, but could do much more than just
play video games. But for the consumer mainly inter-
ested in video games at that time, how did these two
machines compare? Technically, the Apple II contained
the same 1.023 MHz 8-bit MOS Technology 6502 CPU
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FIGURE 4.1 Apple Computer advertisement from Interface Age magazine, Oct. 1976.

Apple Introduces the First Low Cost Microcomputer System with a
Video Terminal and 8K Bytes of RAM on a Single PC Card.

The Apple Computer. A truly com-
plete microcomputer system on a
single PC board. Based on the MOS
Technology 6502 microprocessor, the
Apple also has a built-in video termi-
nal and sockets for 8K bytes of on-
board RAM memory. With the addi-
tion of a keyboard and video monitor,
you’'ll have an extremely powerful
computer system that can be used for
anything from developing programs
to playing games or running BASIC.

Combining the computer, video
terminal and dynamic memory on a
single board has resulted in a large
reduction in chip count, which means
more reliability and lowered cost.
Since the Apple comes fully assem-
bled, tested & burned-in and has a
complete power supply on-board, ini-
tial set-up is essentially ““hassle free”
and you can be running within min-
utes. At $666.66 (including 4K
bytes RAM!) it opens many new
possibilities for users and systems
manufacturers.

You Don’t Need
an Expensive Teletype.

Using the built-in video terminal
and keyboard interface, you avoid all
the expense, noise and maintenance
associated with a teletype. And the
Apple video terminal is six times
faster than a teletype, which means
more throughput and less waiting.
The Apple connects directly to a
video monitor (or home TV with an
inexpensive RF modulator) and dis-
plays 960 easy to read characters in 24
rows of 40 characters per line with au-
tomatic scrolling. The video display
section contains its own 1K bytes of
memory, so all the RAM memory is
available for user programs. And the

Byte into an Apple

COMPLETE
VIDEO TERMINAL
ELECTRONICS ~=

LOW-PROFILE
SOCKETS
ON ALL IC'S

FIRMWARE _ _—
IN PROMS

0
INTERFACE

APPLE Computer Company * 770 Welch Rd., Palo Alto, CA 94304 - (415) 326-4248

OCTOBER 1976

BREADBOARD
AREA

Keyboard Interface lets you use al-
most any ASCII-encoded keyboard.
The Apple Computer makes it pos-
sible for many people with limited
budgets to step up to a video terminal
as an 1/O device for their computer.

No More Switches,
No More Lights.

Compared to switches and LED’s,
a video terminal can display vast
amounts of information simulta-
neously. The Apple video terminal
can display the contents of 192 mem-
ory locations at once on the screen.
And the firmware in PROMS enables
you to enter, display and debug pro-
grams (all in hex) from the keyboard,
rendering a front panel unnecessary.
The firmware also allows your pro-
grams to print characters on the dis-
play, and since you’ll be looking at
letters and numbers instead of just
LED’s, the door is open to all kinds
of alphanumeric software (i.e.,
Games and BASIC).

8K Bytes RAM in 16 Chips!

The Apple Computer uses the new
16-pin 4K dynamic memory chips.
They are faster and take % the space
and power of even the low power
2102's (the memory chip that every-
one else uses). That means 8K bytes
in sixteen chips. It also means no
more 28 amp power supplies.

The system is fully expandable to
65K via an edge connector which car-
ries both the address and data busses,
power supplies and all timing signals.
All dynamic memory refreshing for
both on and off-board memory is
done automatically. Also, the Apple
Computer can be upgraded to use the
16K chips when they become availa-

ble. That's 32K bytes on-board RAM
in 16 IC’s—the equivalent of 256
2102's!

A Little Cassette Board
That Works!

Unlike many other cassette boards
on the marketplace, ours works every
time. It plugs directly into the upright
connector on the main board and
stands only 2" tall. And since it is
very fast (1500 bits per second), you
can read or write 4K bytes in about
20 seconds. All timing is done in
software, which results in crystal-
controlled accuracy and uniformity
from unit to unit.

Unlike some other cassette inter-
faces which require an expensive tape
recorder, the Apple Cassette Inter-
face works reliably with almost any
audio-grade cassette recorder.

Software:

A tape of APPLE BASIC is includ-
ed free with the Cassette Interface.
Apple Basic features immediate error
messages and fast execution, and lets
you program in a higher level lan-
guage immediately and without
added cost. Also available now are a
dis-assembler and many games, with
many software packages, (including a
macro assembler) in the works. And
since our philosophy is to provide
software for our machines free or at
minimal cost, you won’t be continu-
ally paying for access to this growing
software library.

The Apple Computer is in stock at
almost all major computer stores. (If
your local computer store doesn’t
carry our products, encourage them
or write us direct). Dealer inquiries
invited.

cerveennss . $666.66*

* includes 4K bytes RAM

CRYSTAL
CONTROLLED
TIMING

4 FULLY REGULATED
POWER SUPPLIES

i . EXPANSION
» # CONNECTOR

CASSETTE
= BOARD
CONNECTOR

]

6502
MICROPROCESSOR

CIRCLE NO. 7 ON INQUIRY CARD

8K BYTES RAM

INTERFACE AGE 11
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FIGURE4.2 The AppleII (1977) with two Disk II floppy disk drives and a 1980s-era Apple Monitor II (a) and the Apple II Plus

(1979) (b) without peripherals.

(central processing unit) as the Apple I (Table 4.1),
which launched the same year as the Atari VCS in 1977.
The VCS ran on an 8-bit MOS 6507 processor at a
slightly faster 1.19 MHz.

Beyond processor speed, the units were quite different
when comparing RAM (random access memory) and
screen resolution. The Apple II could utilize 4 KB

Manufacturer: Apple Computer, Inc.

$1,298 w/4 KB RAM, $2,638 w/48 KB
$598 w/4 KB board only

April 1977

Launch Price:

Release Date:

Format: Cassette Tape or 5.25" floppy disk
(launched in 1978)
CPU: 8-bit MOS technology 6502 (1.023 MHz)
Memory: 4 KB-48 KB (3 banks of 4 KB
or 16 KB RAM)
Resolution: 280 x 192 or 40 x 48 pixels
(text = 40 characters x 24 lines)
Colors: 4-16 onscreen colors from a palette of 16
Sound: No sound card; software sent “clicks”

to built-in speaker

(kilobytes) of expandable memory versus the Atari
VCS’s mere 128 bytes of RAM and 4 KBROM (Read-
Only Memory). The Apple II displayed a higher hori-
zontal screen resolution of 280 x 192 pixels (screen
dots) for 6-color games, compared to the VCS’s reso-
lution of 160 x 192 pixels for games displaying 4 colors
per scan line. See Figure 4.4 for examples of the Apple
IT’s graphics and text display capabilities.

While graphically competent for its time, the Apple
ITs biggest weakness may have been its sound. Its
software-driven sounds were often comparable to the
beeps and noises output from Atari’s 2 channel mono
sound card. And since the use of sound seriously taxed the
Apple’s CPU, many games used sound sparingly. Eventu-
ally sound cards were developed for the Apple II, such as
the Mockingboard by Sweet Micro Systems which could
produce six audio voices and speech synthesis.

HEAD-TO-HEAD

To compare the graphics and sound between the Apple |l
and Atari VCS, play games released on both systems (or
watch video clips of them). Some games to compare
include Frogger, Jungle Hunt, Ms. Pac-Man, Pitfall II: Lost
Caverns, and Tapper.
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FIGURE 4.3 Magazine advertisement for the Apple IT computer in 1978.

How to buy

a personal computer.

Suddenly everyone is talking about personal computers.
Are you ready for one? The best way to find out is to
read Apple Computer's “Consumer Guide to Personal
Computing.” It will answer your unanswered questions
and show you how useful and how much fun personal
computers can be. And it will help you choose a
computer that meets your personal needs.

Who uses personal computers.

Thousands of people have already discovered the Apple
computer — businessmen, students, hobbyists. They're
using their Apples for financial management, complex
problem solving—and just plain fun.

You can use your Apple to
analyze the stock market,
manage your personal
finances, control your
home environment, and
to invent an unlimited
number of sound and
action video games.
That’s just the beginning.

What to ook for.

Once you've unlocked the
power of the personal
computer, you'll be

Cerpaty

i

using your Apple in ways you never dreamed of.
That's when the capabilities of the computer you buy
will really count. You don't want to be limited by

the availability of pre-programmed cartridges. You'll
want a computer, like Apple, that you can also program
yourself. You don't want to settle for a black and white
display. You'll want a computer, like Apple, that can
tumn any color tv into a dazzling array of color graphics.*
The more you learn about computers, the more your
imagination will demand. So you'll want a computer
that can grow with you as your skill and experience
with computers grows. Apple’s the one.

How to get one.
The quickest way is

to get a free copy of
the Consumer Guide
to Personal Computing.
Get yours by calling
800/538-9696. Or by
writing us. Then visit
your local Apple dealer.
We'll give you his name
and address when

you call.

* Apgie 11 plugs oo amy standard TV ung
et e s paetarve mwadulatog drest i hacked

" CIRCLENO, 26 ON FREF INFORMATION CARD
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FIGURE 4.4 Screenshots of early Apple II titles: (a) The Oregon Trail (1978), (b) Lemonade Stand (1979), and (c) Zork I:

The Great Underground Empire (1980).
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Many action and arcade games were developed for the
Apple II, but the games that most differentiated the
computer from the home console were text adventure
games. Also known as “interactive fiction,” this genre of
games was pioneered by Will Crowther’s Colossal Cave
Adventure (1976) (Figure 4.5a) which he programmed
for the PDP-10 mainframe computer. Early text adven-
ture games consisted of just text—where the player
would control a character by inputting simple text com-
mands such as “climb” or “take.” Similar games appeared
on the Apple II such as Adventureland (1978) and Zork I
(1980).

The very first graphical adventure game was Mystery
House (1980) (Figure 4.5b) by Ken and Roberta
Williams of On-Line Systems (now Sierra Entertain-
ment). Ken was a programmer at IBM and Roberta was
the visionary behind writing and designing pictures to
accompany the text. “While its simple line graphics were
visually primitive in comparison to games released just a
few years later on the platform, Mystery House estab-
lished an important precedent” (Barton & Loguidice,

2016, p. 5). The company would go on to develop King’s
Quest (Figure 4.5¢), further revolutionizing the graphic
adventure game genre with more detailed illustrations
and animation.

Another genre that was conceived during this time
was the Multi-User Dungeon (MUD). Coined by Roy
Trubshaw in 1978, early MUDs were text-based adven-
tures that took place in a multiplayer, real-time virtual
world. Influenced by the fantasy tabletop role-playing
game (RPG) Dungeons & Dragons, MUDs combined
features such as player versus player, interactive fiction,
and online chat. Like graphic text adventures, graphical
MUDs eventually emerged, such as Lucasfilm’s Habitat
(1985).

® ELECTRONIC ARTS

Trip Hawkins was the Director of Strategy and Mar-
keting at Apple Computer in 1982 when he left the
company to incorporate video game publisher Elec-
tronic Arts (EA). Aside from becoming one of the
largest video game publishers in the world, EA made
several important contributions to the business early on.

FIGURE 4.5 Evolution of the adventure game: Screenshots: (a) Colossal Cave Adventure (1976), (b) Mystery House (1980),

and (c) King’s Quest (1984).
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FIGURE 4.6 Box art to five defining Apple II titles: (a) The Bard’s Tale, (b) Pinball Construction Set, (c) The Oregon Trail,

(d) Karateka, and (e) Ultima I: The First Age of Darkness.
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THE OREGON TRAIL -

First, the company was notable for promoting its
game designers and programmers by including their
name or picture on the box and/or in the game’s lit-
erature. Second, the artwork for each game was
extremely important to Hawkins. He believed the
packaging for games should be attractive and similar to
an album cover. Early Electronic Arts games such as
Pinball Construction Set (1983) (in Figure 4.6) “were
packaged in unique gatefold sleeves, with the designer’s
names on the front and an elegant graphic design
that gave them the hip appearance of
albums” (Fleming, 2016, p. 2). A third major achieve-
ment by EA was that it was first video game publisher to
license athletes for video games beginning with One on
One: Dr. J vs. Larry Bird (1983). This pioneered the
practice of involving celebrities in the business of video
games.

rock

® APPLE Il SUCCESSORS

Two years after the introduction of the Apple II, the
Apple II+ was released in 1979. This update “included
48 KB RAM, six-color display, and a new BASIC from
Microsoft, which established critical base specifications
for the computer line” (Barton & Loguidice, 2014, p. 27).
Apple also authorized electronics company Bell &
Howell to manufacture a black Apple II+ which was
targeted toward the education industry.

A year later came the release of the Apple III which
was targeted toward businesses. The Apple III utilized
128-512 KB of RAM, enhanced audio, and came with the

program Apple III Business BASIC. The computer had
a rough start when technical problems led to a recall of
the first 14,000 units. Combined with a high price tag of
$4,340 to $7,800 USD, the Apple III only sold approxi-
mately 65,000-75,000 units and is generally considered a
market failure (Linzmayer, 2004, pp. 41-43).

Abandoning all references to the Apple III, the next
computer by Apple released in 1983 under the title
Apple Ile. The “e” stood for “enhanced,” since the Apple
ITe came bundled with many features that were previ-
ously only available as upgrades or add-on peripherals.
Codenamed “Diana” and “Super II,” the computer
included 64 KB RAM (upgradable up to 1 MB) and a
custom ASIC (Application-specific integrated circuit)
chip, which reduced the size and cost of the mother-
board. Debuting at $1,395, the Apple Ile eventually came
bundled with DOS (Disk Operating System). DOS
operated by using the command line and was the
cutting-edge operating system (OS) for its time since it
ran directly from an internal hard disk. The Apple Ile
was manufactured and sold for over a decade, becoming
Apple’s most successful Apple II series computer.

That same year, Apple introduced another business
computer known as the Apple Lisa for $9,995. The Lisa
included a 5 MB hard drive and a faster processor, but
after several revisions and price drops, the Lisa was a
commercial failure. Part of the Lisa’s downfall may have
been due to the Macintosh 128 K which released in 1984
for $2,495. The 128 K was the original Macintosh
branded personal computer, which would eventually
become the main line of computers from Apple.
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Other subsequent models included the 1984 Apple
IIc which contained 128 KB RAM, as well as a built-in
5.25" floppy drive. The “c” stood for “compact” as the
Apple IIc was basically a complete system except for the
separate display and power supply. In 1986 “Apple
released the 16-bit Apple IIGS, the true backwards
compatible successor to the original 8-bit II-series of
computers. Although Apple was built on the back of the
II-series, within a few years the Macintosh [computer
line] began to receive most of the company’s attention
and resources” (Barton & Loguidice, 2016, p. 5).

m ATARI 8-BIT FAMILY: 400 AND 800

Riding high on the success of the Atari 2600, Atari was well
aware that the computer age was coming and its brand was
a natural fit for this growing technology. Known as the
“Atari 8-bit family” computer series, the Atari 400 and
Atari 800 (Figure 4.7) launched in November of 1979 for
$595 and $999, respectively. Management often called the
400 model “Candy” and the 800 model “Colleen,” named
after two attractive Atari secretaries (Fulton, 2008, p. 4).
The official numbered titles for the systems were meant to
reflect their RAM—with the 400 originally planned to ship
with 4 KB of RAM and the 800 shipping with 8 KB—but
falling memory costs allowed Atari to release both com-
puters with at least 8 KB of RAM.

) DID YOU KNOW?

“Atari’s home computers were first to use special custom
processors for graphics and device input/output, which
freed up the main CPU for other tasks, a concept used by
developers Jay Miner and Joe Decuir” (Retro Gamer,
2010, p. 142).

FIGURE 4.7 Atari (a) 400 and (b) 800 computer systems.

TABLE 4.2 Atari 400/800 Tech Specs

Manufacturer: Atari, Inc.
Launch Price:  $549.95 (Atari 400), $999.95 (Atari 800)
Release Date:  November 1979

Format: Cassette tape or 5.25" floppy disk +
cartridge slot(s)

CPU: 8-bit MOS Technology “Rockwell”
6502 (1.79 MHz)

Memory: 8-16 KB RAM (400), 48 KB RAM (800)

Resolution: 320 x 192 monochrome or 160 x 96
in color (text = 40 x 24)

Colors: 4—16 onscreen colors from a palette
of 128 or 256

Sound: 4x oscillators with noise mixing
or 2x AM digital

Essentially, “the 400 was the little brother to the 800.
It had a membrane keyboard (to protect against spills
from the children who were its target market) and less
expansion capability” (Klein, 2014, p. 1). The 400 was
also more heavily marketed as a game machine. Each
unit had a flip up top that housed a cartridge slot (two
slots for the 800) and both computers had four con-
troller ports (jacks) that were fully compatible with all
Atari VCS/2600 joysticks and paddles. These ports
could be used for a variety of functions, such as hard
drive interfaces, modems, robot arms, and even a
science kit by Atari that could measure light, sound, and
temperature.

B COMPUTER COMPARISON: ATARI 8-BIT
VERSUS APPLE II

Both the Apple II and Atari 800 could utilize up to
48 KB of RAM and while each computer ran on
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FIGURE 4.8 Screenshots of Atari 8-bit family titles: (a) Rainbow Walker (1983), (b) Bounty Bob Strikes Back (1984), and

(c) Rescue on Fractalus! (1984).

(a)

a MOS 6502 processor (Table 4.2), the Atari 8-bit
processor was faster at 1.79 MHz versus Apple II
which ran at 1.023 MHz. “Both Atari 400 and Atari 800
have multiple purpose co-processors for sound and
graphics to take the load off of the 6502 CPU called
ANTIC, CTIA (later GTIA) and POKEY” (Bogdan,
2014 p. 79). The POKEY co-processor handled the
computer’s sound and produced the best sound quality
in home computers up to that time. Each system could
run up to 16 colors onscreen; however, Atari com-
puters had a much larger color palette to choose from,
providing a wider variety to the overall look of their
games as seen in Figures 4.8. The Apple II really only
bested the Atari computers in resolution with a color
resolution of 280 x 192 versus Atari’s 160 x 96. Being
graphically superior to the Apple II helped Atari
computers develop a reputation for games, but there
were far fewer business applications compared to the
Apple II.

HEAD-TO-HEAD

To compare the graphics and sound between the Apple
Il and the Atari 8-bit, play (or research video clips) of
games released on both computer systems. Some inter-
esting titles to compare include B.C.’s Quest for Tires,
Donkey Kong, Galaxian, Karateka, and Pitfall II: Lost
Caverns.

m KEY ATARI 8-BIT TITLES

Atari computer games were known for their distinct
“graphics look” native to Atari software, including
“multiple graphics modes, four directional fine scrolling,
[and] colorful modified character-set backgrounds
(Stanton, Wells, Rochowansky, Mellid, & Michael, 1984,
p. 14). Star Raiders (1979) (in Figure 4.9) was one of its
earliest titles and remained one of the reasons many
gamers purchased an Atari computer for many years.

FIGURE 4.9 Box art to five defining Atari 8-bit family games: (a) Star Raiders, (b) M.U.L.E., (c) Bounty Bob Strikes Back,

(d) Rescue on Fractalus!, and (e) Boulder Dash.
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FIGURE 4.10 Magazine advertisement for the Atari 800 computer in 1981.

3.7 million reasons why the ATARI

Home Computer is somethingtosee. ...

The display screen used with our computers ||
is composed of 192 horizontal lines, each
containing 320 dots. Delivering color and
luminosity instructions to each dot for a
second requires 3.7 million cycles...a lot
of work for the normal 6502 processor.
That's why the ATARI computer has
equipped its 6502 with its own electronic
assistant. It's called ANTIC, and it handles
all the display work, leaving the 6502 free
to handle the rest. What this means to you |
is uncompromisingly spectacular display
capabilities without loss of computer
power needed to carry out the demands
of your program.
That's a quality you just don't find in
ordinary personal computers. And it's
one of the reasons some computer
experts say that ATARI computers are
so far ahead of their time.
There's more...which is what
you'd expect from ATARI.
Language. The ATARI Personal
Computer uses several program-
ming languages to give the user
maximum control of its extraordi-
nary capabilities. PILOT, Microsoft
BASIC? and ATARI BASIC are
understood and spoken by the
ATARI computer. You'll also find
our Assembler Editor cartridge
indispensable for machine
language programming.

Sound. An ATARI computer has four sound
generators, or voices, activated by a sepa-
rate microchip. This leaves the principal
microprocessor chips free to perform other
tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Home Computers have
been designed to make change and
expansion easy The ATARI computer hasa
modular operating system* that can be easily
replaced as new technology develops. If you
need it, memory expansion requires no more
than inserting additional RAM modules?
And the ATARI ROM cartridge system also
makes it easy to change languages. In short,
your ATAR| computer won't be obsoleted by
future developments... beause it already
incorporates the future.

Sharing. To learn more about the amaz-
ing capabilities of ATARI computers, visit
your local computer store for a demon-
stration. Or send for our Technical
User's Notes, intended for the serious
programmer. They are only $27 and
contain a lot more information about

our computers’ special capabilities

than most companies could tell,

See your ATARI dealer, or send
$30($27 plus $3 postage and

handling), payable to ATARI, to
Technical User's Notes, c/o

ATARI Customer Service, 1340
Bordeaux Avenue, Sunnyvale,

u T n RI® *ATARI 800™ computer only.

©1981 Atari, Inc. O A Warner Communications Company
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Atari 8-bit computers had the definitive version of
M.U.L.E. (1983), which utilized all four joystick ports
permitting four-player simultaneous play. For those who
owned extra paddles, up to eight players could play
together in Super Breakout (1979). See Figure 4.10 for
more.

Despite its virtues, the 400 and 800 were complicated
and expensive computers to build and did not prove very
profitable for Atari. The 400 especially had a difficult
time competing with technically superior machines
appearing in the early 1980s, which typically included
more RAM and improved keyboards. Beginning in 1983,
Atari would roll out a new generation of 8-bit computers
with its XL series.

m EXTENDED FAMILY: ATARI 8-BIT
SUCCESSORS

In 1983, Atari launched numerous successors to the 400
and 800 computers (Figure 4.11), beginning with the ill-
fated 1200XL. The 1200XL launched at $899 and fea-
tured 64 KB of RAM. Due to performance issues such as
poor design and backward compatibility problems with
previous Atari systems, the 1200XL was discontinued
after less than six months in June 1983. It was quickly
replaced by the 600XL and 800XL.

Aside from improving the design and functionality of
the units, Atari’s goal for the 600XL and 800XL was to
again offer consumers two options at different price
points. The 600XL launched at $199 with 16 KB of RAM,
while the 800XL shipped for $299 and 64 KB of memory.
The 800XL would go on to become Atari’s most popular
computer of all time.

Following the “XL series,” Atari released an “XE
series” in 1985 with the 65XE and 130XE. The “XE”
stood for “XL-Expanded” since the computers contained
64 KB and 128 KB of RAM, respectively. Like the 400
and 800, the XE PCs were given numbers to represent
their memory (e.g., the 130XE contained 130,000 bytes
of RAM). Beyond additional memory, the XE series was
not a substantial improvement over the XL series, with
much of its inner technology identical to previous
iterations of XL computers. On top of that, the key-
boards had a mushy feeling to them and the white keys
would get dirty quickly (Retrolsle, 2015, para. 8).

Atari’s final 8-bit release before moving on to its ST
computer series was the XE Game System (XEGS) in
1987. Essentially a repackaged 65XE with a detachable
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FIGURE 4.11 Evolution of the Atari 8-bit computers
(a) 1200XL, (b) 600XL, (c) 800XL, (d) 130XE, and (e) 65XE
Game System.

keyboard, the XEGS was compatible with practically all
Atari 8-bit software. A basic and deluxe set was oftered,
with the deluxe set including a joystick, keyboard, light
gun, and two additional games.

2 COMMODORE 64

Commodore International was founded in Toronto
by Jack Tramiel (pronounced Tra-mel) in 1954 as a
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FIGURE 4.12 Commodore 64 home computer system.

typewriter assembly plant. The company expanded to a
calculator manufacturing plant in 1969, and in 1976
Tramiel purchased CPU manufacturer MOS Tech-
nology for $800,000 (Kent, 2001, p. 248). MOS Tech-
nology made the 6502-microprocessor chip used by the
Apple II, Atari 400 and 800, as well as Commodore’s
first home computer, the Commodore PET (Personal
Electronic Transactor) which launched in 1977. Years
later Commodore released a “family” version of the
PET, the VIC-20 computer in 1981. The VIC-20 fol-
lowed Tramiel’s motto for building computers “for the
masses, not the classes” and retailed for just $299.95. It
was the first computer to retail below $300 and became
the first computer to sell more than 1 million units.
Tramiel’s business model of producing fully functional
computers at an affordable price continued with the
Commodore 64 (Figure 4.12) which launched in
August 1982 for just $595.

The Commodore 64 was named after its 64 KB of
RAM. Its retail price of $595 (see Figure 4.13) for 64 KB
of RAM was a bargain compared to the Apple IIs
initial price of $2,638 and Atari 800’s launch price of

$999.95—and those computers only included 48 KB of
RAM. In part from acquiring MOS Technology, Tramiel
was able to keep the price of the C64 down by manu-
facturing many of the computer’s parts in-house.
Another move that set the Commodore 64 apart from
the competition was following in Atari’s footsteps by
marketing and selling the C64 in retail stores such as
Sears, Roebuck and Company.

® COMPUTER COMPARISON:
COMMODORE 64 VERSUS ATARI 8-BIT

With 20% more RAM at a fraction of the cost of an
Atari 800, how did the Commodore 64 hold up in other
technical areas? Its screen resolution of 320 x 200 pixels
(Table 4.3) was progressively higher than the Apple
IT’s 280 x 192 display and slightly better than the Atari
800’s 320 x 192. Its improved processing chip allowed
for multi-color sprites (two colors per screen dot
versus one on the other PCs) which made it “easier to
create fast-moving, flicker-free game graphics” (Reimer,
2005, p. 4).

TABLE 4.3 Commodore 64 Tech Specs

Manufacturer:
Launch Price:
Release Date:

$595
August 1982

Commodore International, Ltd.

320 x 200 pixels (text = 40 characters x 25 lines)

Format: Cassette tape or 5.25" floppy disk

CPU: 8-bit MOS Technology 6510 (1.023 MHz)
Memory: 64 KB RAM + 20 KB ROM

Resolution:

Colors: 16 onscreen colors from a palette of 16
Sound:

3 channel SID 6581 (Sound Interface Device) chip
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FIGURE 4.13 Magazine advertisement for the Commodore 64 computer in 1982.

WHEN WE ANNOUNCED
THE COMMODORE 64 FOR $595, OUR COMPETITORS
SAID WE COULDN'T DOIT.

THAT'S BECAUSE THEY COULDN'T DO IT.

The reason is that, unlike our competitors,
we make our own IC chips. Plus all the parts of the
computer they go into.

So Commodore can get more advanced
computers to market sooner than anybody else.
And we can get them there for a lot less money.

WHAT PRICE POWER?

For your $595; the Commodore 64™ gives
you a built-in user memory of 64K. This is hundreds
of dollars less than computers of comparable power.

Lest you think that the Commodore 64 is
some stripped-down loss leader, a look at its
available peripherals and interfaces will quickly
convince you otherwise.

SOFTWARE THAT WORKS HARD.

The supply of software for the Commodore
64 will be extensive. And with the optional plug-in
Z80 microprocessor, the Commodore 64 can
accommodate the enormous amount of software
available in CP/M®

Add in the number of programs available in
BASIC and you'll find that there are virtually no
applications, from word processing to spread-
sheets, that the Commodore 64 can’t handle with
the greatest of ease.

PERIPHERALS WITH VISION.

The Commodore 64 interfaces with all the
peripherals you could want for total personal
computing: disk drives, printers and a telephone
modem that’s about $100, including a free hour's
access to some of the more popular computer
information services. Including Commodore’s own
Information Network for users.

RUN YOUR BUSINESS BY DAY.
SAVE THE EARTH BY NIGHT.

At the end of a business day, the
Commodore 64 can go into your briefcase and ride
home with you for an evening’s fun and games.

) Because of its superior video quality (320x200
pixel resolution, 16 available colors and 3D Sprite
graphics), the Commodore 64 surpasses the best of
the video game machines on the market. Yet,
because it's such a powerful computer, it allows you
to invent game programs that a game machine will
never be able to play; as well as enjoy Commodore's
own video game cartridges.

ATTACK, DECAY, SUSTAIN, RELEASE.

If you're a musicologist, you already know
what an ADSR (attack, decay, sustain, release)
envelope is. If you're not, you can learn this and
much more about music with the Commodore 64's
music synthesizing features.

It's a full-scale compositional tool. Besides a
programmable ADSR envelope generator, it has 3
voices (each with a 9-octave range) and 4 wave-
forms for truly sophisticated composition and play-
back—through your home audio system, if you

THE COMMODORE 64.ONLY $595.

wish, It has sound quality you'll find only on
separate, music-only synthesizers. And graphics
and storage ability you won't find on any separate

synthesizer.
DON'T WAIT.

. The predictable effect of advanced technol-
ogy is that it produces less expensive, more capable
products the longer you wait.

If you've been waiting for this to happen to
personal computers, your wait is over.

See the Commodore 64 soon at your local
Commodore Computer dealer and compare it with
the best the competition has to offer.

You can bet that's what the competition will
be doing.

I_C_Ornmod re Business Machines 1
geés %r:’a’: %g?ggngt?giz’:ken. Pennsylvania 19428
Please send me more information on the Commodore 64™
Name Title.
Company.
Address
City. State
Zip. Phone.
T commodore
COMPUTER .|

* Manufocturer’s Suggested Retai Price: July 1, 1962. Disk drives and printers are not included in prices. The 64's price may change withaut notice
CP/M*® is a registered trademark of Digital Research, Inc. Canada-3370 Pharmacy Avenue, Agincourt, Ontario, Canada MW 2K4
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FIGURE 4.14 Screenshots of early Commodore 64 titles: (a) Choplifter (1982), (b) Spy Hunter (1983), and (c) Impossible

Mission (1984).

On the flip side, its paltry color palette of 16 colors
(see Figure 4.14) paled in comparison to the 8-bit Atari
computers’ hundreds of colors. Furthermore, the Atari
computers had a faster CPU, which was evident when
comparing games like Dropzone and Rescue on
Fractalus!. Generally speaking, C64 games looked and
played more smoothly, while Atari’s computer games
had more vivid color. Sound was another story, however,
as the C64’s 3 channel SID 6581 (Sound Interface
Device) processor by Bob Yannes was superior to all
home computer sound chips preceding it.

HEAD-TO-HEAD

To compare the graphics and sound between the Apple
1, Atari 400/800, and the Commodore 64, play (or watch
video clips) of games that were released on all three
computers. Some games to compare include Choplifter,
Spy Hunter, Summer Games, World Karate Champion-
ship, and Zaxxon.

® KEY COMMODORE 64 TITLES

Partly due to its hardware capabilities and large game
library, the Commodore 64 developed a reputation as a
gaming computer more than a business PC. It could play
games on cassette tapes, floppy disks, and cartridges,
although most of its games were manufactured on tape or
cartridge. Impressive third-party cartridge-based games
included “Gyruss from Parker Bros, Diamond Mine by
Roklan, Moondust by Creative, Maze Master by HES and
Jumpman Junior by Epyx” (Retro Gamer, 2009, p. 57).
Memorable cassette titles included Mastertronic’s
Master of Magic, One Man and His Droid, and Spell-
bound to name a few. Other hits included Boulder Dash,
The Sentinel, Archon, and Elite; the Ultima and Bard’s
Tale role-playing game series; and graphical adventure
games Maniac Mansion and Zak McKracken by
LucasArts. Microprose and Cinemaware also produced
classics like Sid Meier’s Pirates! and Defender of the
Crown. Commodore created a few notable first-party

FIGURE 4.15 Box art to five defining Commodore 64 titles: (a) IK+, Zack McKracken and the Alien Mindbenders,

(b) Impossible Mission, Turrican 1I, and (c) Paradroid.
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titles, including International Soccer and an excellent
conversion of the arcade hit Wizard of War. The C64
had a small number of exclusive titles, but most of its top
games were multiplatform as seen in Figure 4.15.

*Q° DID YOU KNOW?

Partly due to their expensive cost (the Commodore 1541
floppy disk drive debuted at $400), “even at the peak of
its popularity, it's said that only around 10% of all C64
owners had a disk drive” (Retro Gamer, 2009, p. 57).

B COMMODORE 64 SUCCESSORS

Commodore released several successors to the C64,
including the Educator 64 in 1983 and the $X-64 in
1984. The Educator 64 was targeted toward schools as a
replacement for its older PET computers. While it
looked like a PET on the outside (using PET casing), its
inside contained a C64 motherboard. The Educator 64
included a green monochromatic monitor. Since most
C64 games were in color, it did not sell very well.

The SX-64 (also known as the Executive 64) was an
all-in-one portable version of the Commodore 64 and
included both a built-in 5-inch monitor and 1541 floppy
disk drive. Released in 1984, this briefcase-size bundle
was the first portable color computer on the market and
debuted at $995. A unique feature of the SX-64 was that
its handle doubled as a stand, which could be rotated to
position the angle of the monitor.

Another pair of computers to be released after the
Commodore 64 included the Commodore 16 and the
Commodore Plus/4 which both released in 1984.
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The $99 Commodore 16 came with 16 KB of RAM
and “was designed to replace the Commodore VIC-20,
but it was not compatible with the VIC-20, nor with the
C64” (Personal Computer Museum. 2016, para. 1). The
Commodore Plus/4 contained mostly the same technical
specifications as the Commodore 16, with four times the
RAM and a price tag of $299. While these PCs could
display more onscreen colors than the Commodore 64,
they lacked other features such as hardware sprites and
the SID sound processor. Better suited for office pro-
grams like word processing and spreadsheet applica-
tions, these units did not catch on with gamers and were
considered market failures.

The last of Commodore’s early 8-bit computers was
the Commodore 128. Debuting in January 1985 for
$299, the C128 came with 128 KB of RAM and con-
tained multiple processors. The inclusion of a Zilog Z80
CPU allowed the C128 to run the more powerful
Control Program/Monitor (CP/M) operating system. It
was also nearly completely backward compatible with
C64 games—one of the best computers of the 8-bit
generation. However, the 16-bit generation was just
around the corner and gamers would soon be shifting
their attention to Commodore’s Amiga line of com-
puters. See Table 4.4 for summary these and other
important computers between 1979 and 1988.

B GENRE PIONEERS

Many genres emerged on the early PC landscape.
England’s Richard Garriott (known as alter ego “Lord/
General British” in his games) created the Ultima series
(Figure 4.16a) in the early 1980s, which is heralded as the
first definitive commercial role-playing game and a
major influence on the RPG genre. Garriott is also noted

Osborne 1, TI-99/4A, IBM PC, Sinclair ZX81/TS 1000, BBC Micro

Atari 1200XL/600XL/800XL, Coleco Adam, Microsoft MSX

Atari 65XE/130XE, Atari ST, Commodore 128, Commodore Amiga

1979 Atari 400/800, Texas Instruments TI-99/4

1980 Commodore VIC-20, Tandy TRS-80 Color Computer
1981

1982 Kaypro II, Sinclair ZX Spectrum, Commodore 64
1983

1984 Apple Macintosh, Amstrad CPC

1985

1986 Compagq Portable II, IBM Convertible, Apple IIGS
1987 Atari XEGS (XE Game System), Acorn Archimedes
1988 Apple IIc Plus, NeXT
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FIGURE 4.16 Screenshots from the PC version of (a) Ultima (1981) and (b) Tetris (1986).

for coining the term “Massively Multiplayer Online
Role-Playing Game” (MMORPG), providing a fresh
identity to graphical Multi-User Dungeon (MUDs)
games many years later.

Another genre that made its debut on personal com-
puters was the “falling blocks” puzzle game. The pioneer
of this type of game was Moscow’s Alexey Pajitnov with
his mega hit Tetris (Figure 4.16b) developed in 1984.
Published by Spectrum HoloByte for both Commodore
64 and IBM PC, Tetris was the first software title to be
exported from the Soviet Union to the United States. The
game involves dropping various puzzle-like shapes called
“Tetriminos” to form horizontal lines, which disappear
and add points to the user’s score.

While Tetris sold well on PC and was ported to the
arcades in 1988, its popularity skyrocketed when it was
bundled as the pack-in title for Nintendo’s GameBoy
handheld system which released in 1989. It wasn’t long

(b)

before almost every major game manufacturer developed
some kind of spinoff from Tetris, such as Sega’s Columns
(1990), Taito’s Bust-A-Move/Puzzle Bobble (1994), and
Capcom’s Super Puzzle Fighter II Turbo (1996), among
countless others.

Another pioneer of the early PC generation included
Ontario’s Sid Meier—known for his strategy and sim-
ulation games, such as Sid Meier’s Pirates! (1987) (Figure
4.17a), Sid Meier’s Railroad Tycoon (1990), and the turn-
based Civilization series which began in 1991. Meier
(with MicroProse co-founder Bill Stealey) redefined the
“open-ended” genre. His games fostered features like
character creation, plus a multitude of choices and
opportunities for players to engage in as they essentially
created their own adventures.

The first “city-building” simulation game was
SimCity (Figure 4.17b) by Atlanta’s Will Wright in
1989. Published by Maxis (which became a division of

FIGURE 4.17 Screenshots of (a) Sid Meier’s Pirates! (1987), (b) SimCity (1989), and (c) Populous (1989).




EA), players are provided with tools to develop a city
from an overhead perspective. The gameplay involves
defining zones (such as residential, commercial, and
industrial) and providing adequate power, transporta-
tion, and other resources to keep the citizens happy
and within budget. SimCity led to many spinofts such
as SimFarm, Sim City: The Card Game, SimCopter,
Streets of SimCity, SimsVille—but the series may be
most notable for carving the way for The Sims games,
which pioneered the strategic “life-simulation” genre.
England’s Peter Molyneux created the “god games”
genre, where the player uses supernatural powers to
influence a population of simulated worshipers. Unlike
in strategy games, players in god games do not have the
ability to give direct commands to units of people.
Gameplay instead primarily revolves around growing
and utilizing one’s supernatural powers, such as blessing
a civilization’s crops or destroying them with natural
disasters (Rollings & Adams, 2006). Notable god games
from Molyneux include Populous (1989) (Figure 4.17¢),
Dungeon Keeper (1997), and Black ¢ White (2001).

® MARKET SUMMARY

The initial market for the Apple II consisted only of
electronics hobbyists, gamers, and computer enthusiasts.
Sales expanded to the business market when the spread-
sheet program VisiCalc was released in 1979 and Apple
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grew exponentially over its first 5 years—doubling oper-
ations revenues approximately every 4 months. Between
September 1977 and September 1980, annual Apple sales
grew from $775,000 to $118 million, an average annual
growth rate of 533% (Malone, 1999, p. 157).

Atari outsold the Apple II from the beginning, but
Atari’s machines were expensive to produce. By mid-
1981, it had reportedly lost $10 million on sales of
$10 million (Hogan, 1981, pp. 6-7). Then home com-
puter prices plummeted in 1983. Caught between the
video game crash and the low-priced Commodore 64,
Atari and Apple were forced into a price war. Atari
dropped the successor to the 400 and 800 computers
(the 1200XL) just months after its release and quickly
replaced it with the 600XL and 800XL which debuted at
only $199 and $299, respectively, to only modest sales.

Even at their peak in 1984, Atari’s 8-bit line sold less
than half the number of Commodore 64 units, as illus-
trated in Figure 4.18. According to Commodore, the C64
sold as many as 17 million systems and “the Guinness
Book of World Records lists the Commodore 64 as the
best-selling single computer model of all time” (Griggs,
2011, para. 5). By 1986, however, the market share
shifted to IBM compatible computers, which would soon
dominate more than 75% of the market. Atari and
Commodore computers were eventually discontinued in
the 1990s, with only Apple surviving—albeit in a distant
second place.

FIGURE 4.18 Early computer sales in thousands of units by Apple, Atari, and Commodore.
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® ACTIVITY: GAME DEVELOPER REPORT AND PRESENTATION

Choose a small-to-medium size game developer (avoid large companies like Nintendo, Sega, Sony, and
Microsoft) and write a report and presentation on the following:

Company history and key employees

Key games the company created

Any breakthroughs, catastrophes, or other major happenings with the company

The cultural impact of the company’s games (societal trends, influences, lasting appeal, spin-offs)

W=

The report should contain four main points and three quotes which are paraphrased or cited verbally in the
speech. Conclude with where the company is today and whether the trends their games created will continue to
be popular in the future. The recommended total presentation length is 4-5 minutes, not to exceed 6 minutes
total.

® CHAPTER 4 QUIZ 4. Coined by Roy Trubshaw in 1978, these text-based
adventures called “MUDs” stood for:
a. Massively Uber Dungeoncrawlers

b. Mind-User Development games

1. This computer programmer went on to form Apple
with Steve Jobs:

a. Steve Wozniak ¢. Micro Universe Dungeons

b. Ray Kassar d. Multi-User Dungeons

c. Nolan Bushnell

d. Trip Hawkins 5. Founded Electronic Arts, with a focus on crediting
programmers on its album-like box art; also paved

2. Apple’s first commercially produced computer the way for athlete and celebrity endorsed games:

system for the mainstream home PC market:
a. Apple I

b. Apple II

¢. Macintosh Core

d. Core Macintosh

a. Steve Wozniak
b. Rod Holt

c. Trip Hawkins
d. Jack Tramiel

6. This computer had a membrane keyboard to protect

3. Sierra Entertainment Inc. (Formerly Sierra On- against spills from the children who were its target

Line and On-Line Systems) was the company in market:

which Ken and Roberta Williams pioneered the a. Apple Ile
genre of games. b. Atari 400

a. Text adventure game c. Atari 800

b. Spoken adventure game
c. Graphical adventure game
d. None of the above

d. Atari 1200XL



7.

10.

11.

12.

This 1979 exclusive was one of the Atari 8-bit
computer’s earliest titles and remained one of the
reasons many gamers purchased an Atari computer
for many years:

a. Star Raiders

b. Asteroids

c. Rescue on Fractalus!

d. King’s Quest

. Founded Commodore International in 1954 as a

typewriter assembly plant and went on to produce
computers “for the masses, not the classes™

a. Steve Wozniak

b. Rod Holt

c. Trip Hawkins

d. Jack Tramiel

. The reason(s) for the success of the Commodore 64:

a. Low price for a fully-functional PC with 64 KB of
RAM

b. Commodore manufactured many of its parts in-
house

c¢. Marketing and selling the C64 in retail stores like
Sears

d. All of the above

This computer was known for its improved pro-
cessing chip that allowed for “multi-color sprites”
which made it easier to create fast-moving, flicker-
free game graphics:

a. Apple II

b. Atari 400/800

c. Commodore 64

d. VIC-20

This computer manufacturer released many ver-
sions of its 8-bit computer lineup, including the XL
series, XE series, and XE Game System (XEGS):

a. Apple

b. Atari

c. Commodore

d. IBM

All three original 8-bit computers by Apple, Atari,
and Commodore contained a CPU manufactured
by:

a. Microsoft

b. MOS Technology

13.

14.

15.

16.
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¢. Minolta
d. Magnavox

Known as alter ego “Lord British” and “General
British” in his games, this programmer created the
pioneering Ultima RPG series and coined the term
MMORPG:

a. Richard Garriott

b. Sid Meier

c. Will Wright

d. Alexey Pazhitnov

Responsible for developing the “falling blocks”
puzzle game Tetris:

a. Richard Garriott

b. Sid Meier

c. Will Wright

d. Alexey Pazhitnov

Created the first “city-building” simulation games,
which led to the strategic “life-simulation” genre
with games like The Sims:

a. Richard Garriott

b. Sid Meier

c. Will Wright

d. Alexey Pazhitnov

This computer won the early PC market by a wide
margin and is regarded as the best-selling single
computer model of all time:

a. Apple II

b. Atari 400/800

c. Commodore 64

d. VIC-20

True or False

17.

18.

19.

20.

The Apple II was known for its state of the art SID
6581 sound processor.

Will Crowther’s Colossal Cave Adventure (1976) for
the PDP-10 mainframe computer pioneered the text
adventure genre, also known as “interactive fiction.”

The abbreviation RPG stands for “Role-Playing
Game.”

Most of the games for Commodore 64 were man-
ufactured on floppy disk.
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® FIGURES

FIGURE 4.1 Apple Computer advertisement from Interface Age
magazine, Oct. 1976. (Scanned from page 11 of the October 1976
Interface Age magazine by Michael Holley. Author: Apple Computer
Company, Palo Alto, CA. Permission: This advertisement did not
have a copyright notice and is in the public domain. From the US
Copyright Office Circular 3. Page 3, Contributions to Collective
Works. Retrieved from https://upload.wikimedia.org/wikipedia
/commons/4/48/Apple_1_Advertisement_Oct_1976.jpg)

FIGURE 4.2 The Apple II (1977) with two Disk II floppy disk
drives and a 1980s-era Apple Monitor II (left) and the Apple II Plus
(1979) without peripherals. (Courtesy of Rama, CC BY-SA 2.0 fr.
Available at  https://commons.wikimedia.org/w/index.php?curid
=29591429 and “Apple II Plus” By Bilby - Own work, CC BY 3.0.
Retrieved from https://en.wikipedia.org/wiki/Apple_II_Plus#/media
/File:Apple_II_Plus.jpg)

FIGURE 4.3 Magazine advertisement for the Apple II computer.
(“Apple II 1979 Advertisement: How to Buy” from “The 7 Principles
Of Apple” by Mike Cane. December 2, 2009. Retrieved from https://
ebooktest.wordpress.com/2009/12/02/the-7-principles-of-apple/)

FIGURE 4.4 Screenshots of early Apple II titles (from left to right):
The Oregon Trail (MECC/Brederbund, 1978), Lemonade Stand
(MECC/Apple, 1979), and Zork I: The Great Underground Empire
(Infocom, 1980). (The Oregon Trail courtesy of MECC/Broderbund,
1978; Lemonade Stand courtesy of MECC/Apple, 1979; and Zork I:
The Great Underground Empire courtesy of Infocom, 1980.)

FIGURE 4.5 Evolution of the adventure game: Screenshots (from
left to right): Colossal Cave Adventure (William Crowther and Don
Woods, 1976), Mystery House (On-Line Systems, 1980), and King’s
Quest (Sierra On-Line/Sierra Entertainment, 1984). (Colossal Cave
Adventure courtesy of William Crowther and Don Woods, 1976;
Mpystery House courtesy of On-Line Systems, 1980; and King’s Quest

courtesy of Sierra On-Line/Sierra Entertainment, 1984.)

FIGURE 4.6 Boxart to five defining Apple II titles (left to right): The
Bard’s Tale (Interplay Productions/Electronic Arts, 1985), Pinball
Construction Set (BudgeCo/Electronic Arts, 1983), The Oregon Trail
(MECC/Broderbund, 1978), Karateka (Jordan Mechner/Broderbund,
1984), and Ultima I: The First Age of Darkness (Richard Garriott/
Origin Systems, 1981). (The Bard’s Tale courtesy of Interplay Pro-
ductions/Electronic Arts, 1985; Pinball Construction Set courtesy of
BudgeCo/Electronic Arts, 1983; The Oregon Trail courtesy of MECC/
Broderbund, 1978; Karateka courtesy of Jordan Mechner/
Broderbund, 1984; and Ultima I: The First Age of Darkness courtesy of
Richard Garriott/Origin Systems, 1981.)

FIGURE 4.7 Atari400 and 800 computer systems. (Courtesy of Evan-
Amos - own work, CC BY-SA 3.0. Available at https://commons
.wikimedia.org/w/index.php?curid=17758254 Retrieved from https://
en.wikipedia.org/wiki/Atari_8-bit_family#/media/File:Atari-400
-Comp.jpg and “The Atari 800, an 8-bit computer released by Atari in
1979. Based off the MOS 6502 microprocessor and custom video and
sound processors, the Atari 800 was the first in a line of popular home
computers.” By Evan-Amos - Own work, Public Domain, https://
commons.wikimedia.org/w/index.php?curid=53205709. Retrieved from
https://en.wikipedia.org/wiki/Atari_8-bit_family#/media/File:Atari
-800-Computer-FL.jpg. “Atari 400, 1979. Featuring a membrane key-

board and single-width cartridge slot cover.”)

FIGURE 4.8 Screenshots of Atari 8-bit family titles (from left to
right): Rainbow Walker (Synapse Software, 1983), Bounty Bob Strikes
Back (Big Five Software, 1984), and Rescue on Fractalus! (Lucasfilm
Games/Activision, Atari, Epyx, 1984). (Rainbow Walker courtesy of
Synapse Software, 1983; Bounty Bob Strikes Back courtesy of Big Five
Software, 1984; and Rescue on Fractalus! courtesy of Lucasfilm
Games/Activision, Atari, Epyx, 1984.)

FIGURE 4.9 Boxartto five defining Atari 8-bit family games (left to
right): Star Raiders (Atari, Inc., 1979), M.U.L.E. (Ozark Softscape/
Electronic Arts, 1983), Bounty Bob Strikes Back (Big Five Software,
1984), Rescue on Fractalus! (Lucasfilm Games/Activision, Atari, Epyx,
1984), and Boulder Dash (First Star Software, 1984). (Star Raiders
courtesy of Atari, Inc., 1979; M.U.L.E. courtesy of Ozark Softscape/
Electronic Arts, 1983; Bounty Bob Strikes Back courtesy of Big Five
Software, 1984; Rescue on Fractalus! courtesy of Lucasfilm Games/
Activision, Atari, Epyx, 1984; and Boulder Dash courtesy of First Star
Software, 1984.)

FIGURE 4.10 Magazine advertisement for the Atari 800 computer
in 1981. (Atari 800 ad posted in “The Timeless Computer: Remem-
bering the Atari 800” by John Kenneth Muir on December 7, 2015.
Available at http://flashbak.com/timeless-computer-remembering-
atari-800-47864/. Retrieved from: http://flashbak.com/wp-content/
uploads/2015/12/flashbak800b.jpg.)

FIGURE 4.11 Evolution of the Atari 8-bit computers (from top)
1200XL, 600XL, 800XL, 130EX, and XE Game System. (“Atari
1200XL” by Daniel Schwen, CC BY-SA 3.0. Available at https://
commons.wikimedia.org/w/index.php?curid=16255854 and “Atari
600XL”. “This machine featured a slightly shallower case than the
800XL.” by Evan-Amos - own work, CC BY-SA 3.0. Available at
https://commons.wikimedia.org/w/index.php?curid=17835117. “An
Atari 800XL,” by Evan-Amos - own work, CC BY-SA 3.0. Available
at https://commons.wikimedia.org/w/index.php?curid=18553927.
“Atari 130XE,” by Evan-Amos - own work, CC BY-SA 3.0.

Available at https://commons.wikimedia.org/w/index.php?curid
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=18548917. “Atari XE Game System,” by Bilby - own work, CC BY
3.0. Available at https://commons.wikimedia.org/w/index.php?curid
=10955083)

FIGURE 4.12 Commodore 64 home computer system. (Courtesy of
Evan-Amos - own work, public domain. Available at https://commons
.wikimedia.org/w/index.php?curid=17414886. “Commodore 64.”)

FIGURE 4.13 Magazine advertisement for the Commodore
64 computer in 1982. (From “Commodore Computers” posted
on MagazineAdvertisements.com. Retrieved from http://www

.magazine-advertisements.com/commodore-computers.html)

FIGURE 4.14  Screenshots of early Commodore 64 titles (from left
to right): Choplifter (Dan Gorlin/Brederbund, 1982), Spy Hunter
(Bally Midway, 1983), and Impossible Mission (Epyx, 1984).
(Choplifter courtesy of Dan Gorlin/Brederbund, 1982; Spy Hunter
courtesy of Bally Midway, 1983; and Impossible Mission courtesy of
Epyx, 1984.)

FIGURE 4.15 Box art to five defining Commodore 64 titles (left to
right): IK+ (System 3/Epyx, 1987), Zack McKracken and the Alien
Mindbenders (Lucasfilm Games, 1988), Impossible Mission (Epyx,
1984), Turrican II (Rainbow Arts, 1991), and Paradroid (Graftgold/
Hewson Consultants, Jester Interactive Publishing, 1985). (K+
courtesy of System 3/Epyx, 1987; Zack McKracken and the Alien
Mindbenders courtesy of Lucasfilm Games, 1988; Impossible Mission
courtesy of Epyx, 1984; Turrican II courtesy of Rainbow Arts, 1991;
and Paradroid courtesy of Graftgold/Hewson Consultants, Jester
Interactive Publishing, 1985.)

FIGURE 4.16 Screenshots from the PC version of Ultima I: The
First Age of Darkness (Richard Garriott/Origin Systems, 1981) and
Tetris (List, 1986). (Ultima I: The First Age of Darkness courtesy of
Richard Garriott/Origin Systems, 1981; Tetris courtesy of List, 1986.)

FIGURE 4.17 Screenshots of Sid Meier’s Pirates! (MicroProse, 1987),
SimCity (Maxis, 1989), and Populous (Bullfrog/Electronic Arts, 1989).
(Sid Meier’s Pirates! courtesy of MicroProse, 1987; SimCity courtesy of
Maxis, 1989; and Populous courtesy of Bullfrog/Electronic Arts, 1989.)

FIGURE 4.18 Early computer sales figures in thousands of units.
(Adapted from data by Reimer, Jeremy. “Personal Computer Market
Share: 1975-2004” 2012. Retrieved from http://www.jeremyreimer

.com/m-item.Isp?i=137)

Pro File: Steve Wozniak. Photo credit: Al Luckow. Homepage of
Steve Wozniak, Copyrighted free use, https://commons.wikimedia
.org/w/index.php?curid=182507.
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CHAPTER 5

The 8-bit Era

® OBJECTIVES
After reading this chapter, you should be able to:

o Summarize a brief overview of the history of Nintendo and Sega.

« Understand the challenges Nintendo overcame to bring the NES to the United States.
« Explain how names like Famicom, Sega, and 7800 were formed.

o Describe how Japanese consoles were redesigned for the American audience.

 Be familiar with the technological differences among third-generation consoles.

o List some of the key video game titles for each console.

« Recognize the impact Shigeru Miyamoto and Super Mario Bros. had on gaming.

o Illustrate how Nintendo dominated the third-generation market.

o List several innovations Nintendo brought to gaming during this time period.

o Identify the graphics and capabilities of third-generation video game consoles.

o Summarize third-generation market sales, breakthroughs, and trends.
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m KEY TERMS AND PEOPLE

10NES

Activision

Advanced Video System
Minoru Arakawa

Atari Games (Division)
Arcade ports

Atari 2600 Jr.

Atari 7800 Proline Controller
Atari 7800 ProSystem
Atari Corporation
Backwards compatibility
Capcom

Central Processing Unit
Coleco

Color Game-TV series
Commodore

Consumer Electronics Show
Digital signature

D-pad controller

Easter Eggs

Famicom

B CONSOLE TIMELINE

Famicom
(Japan)

July 1983

October 1985

Game & Watch

General Consumer Corporation
Japanese role-playing game

Ray Kassar

Konami

Licensing policy (NES)

Howard Lincoln

Master System

Mastertronic

Multicart

NES Zapper

Nintendo Co., Ltd.

Nintendo Entertainment System
POKEY

Random access memory

Robot Operating Buddy (R.O.B.)
Rosen Enterprises

SALLY

Screen resolution

Seal of Quality (NES)

Sega Card

Sega Mark III

(Japan)

Sega Enterprises

Sega Light Phaser

Sega Mark III

Sega SG-1000

SegaScope 3D Glasses
Shigeru Miyamoto
Side-scrolling platformer
Super Mario Bros.

Yu Suzuki

Taito

TechToy

Tecmo

Third-party developer
TIA

Tonka

Jack Tramiel

Video cassette recorder
Warner Communications
Worlds of Wonder
Hiroshi Yamauchi

NES (US)

September 1986

July 1983

Sega SG-1000
(Japan)

May 1986

Atari 7800 (US)

October 1986

Sega Master System
(US)



® THE ARCADE SCENE

With the end of the Golden Age and the Video Game
Crash of 1983 in North America, the arcade market
experienced a steady decline during the mid-1980s.
The console market would be revived by Nintendo, but
the games that brought players back to their TVs
during this time were quite different from those in the
arcades. Many console games during the third gener-
ation were more intricate than their arcade counter-
parts, containing more elaborate stories, secrets to be
discovered, and a greater time commitment. Console
action/adventure games now often took several hours
to complete. Role-playing console games could last for
10 hours or longer.

Nintendo all but pulled the plug on the arcade
market to focus on the Nintendo Entertainment Sys-
tem. Capcom entered the arcade market around this
time and large companies such as Atari (Figure 5.1),
Sega, Taito, and Konami continued to release enough
titles to keep the arcades afloat. Each of these compa-
nies was also developing console titles, which helped
them remain profitable. Home ports of arcade hits were
still common, but many console games that shared the
same title as arcade games were alike in name only.
Games like Capcom’s Bionic Commando and Tecmo’s

FIGURE 5.1
(b) Marble Madness (1984), and (c) Gauntlet (1985).
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Ninja Gaiden were completely different games on home
consoles and were not considered ports of the arcade
originals.

One game that helped attract gamers back to the
arcades was Sega’s Hang-On in 1985. Developed by Yu
Suzuki and his Sega AM2 team, the game utilized
pseudo-3D, “Super Scaler” sprite-scaling and a motion-
controlled hydraulic motorbike cabinet where players
controlled what looked and felt like real motorcycle
handles. The game even mirrored the angle of the seat,
where players could lean left and right to control the
motorcycle on-screen. This led to other popular
hydraulic titles by Sega such as Space Harrier (1985),
OutRun (1986), and After Burner (1987).

® THE THIRD GENERATION:
NINTENDO FAMICOM

The third generation of video games (also called the
“8-bit era”), began in Japan with Sega and Nintendo.
Nintendo Koppai was founded in 1889 by Fusajiro
Yamauchi. The company’s original operation was the
manufacturing of Japanese playing cards. It wasn’t until
the early 1970s that the newly branded Nintendo Co.,
Ltd. began developing electronic games. Its first major
video game success was the Pong-like Color TV-Game

Atarij still delivered defining arcade games after the Video Game Crash of 1983, including (a) Paperboy (1984),
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FIGURE 5.2 Nintendo Famicom game system and its unique d-pad controllers.

series in the late 1970s, followed by its Game & Watch
LCD handheld games in 1980.

The company reached international success with
the arcade hit Donkey Kong, before releasing its debut
third-generation console, the Nintendo Famicom (Figure
5.2). The title Famicom was derived from its formal
name “Family Computer.” The system was introduced in
Japan on July 15, 1983 for 14,800 yen (around $120 U.S.
dollars). It had three launch titles, including arcade ports
of Donkey Kong, Donkey Kong Jr.,and Popeye (Figure 5.3).

‘0" DID YOU KNOW?

The first batch of Famicoms had a bad chip set, causing a
massive recall and reissue with all new motherboards.
Once they got over this hurdle, Nintendo went on to sell
“more than 500,000 Famicoms within two months”
(Kent, 2001, p. 279).

® COMING TO AMERICA

Despite the recent video game crash in North America,
Nintendo president Hiroshi Yamauchi believed the
Famicom could still succeed in the United States.
Nintendo of America President Minoru Arakawa and
Vice President Howard Lincoln offered Atari the chance
to distribute the system in the United States (or to use the
Famicom board inside an Atari-built console). Many
meetings with Ray Kassar and Atari ensued, and it
appeared the two companies had a deal. Then at the 1983
Consumer Electronics Show (CES) in Chicago, Atari
learned that Nintendo had licensed Donkey Kong to
Atari’s competitor Coleco for play on the Coleco Adam
Computer. Kassar claimed this “breached the licensing
agreement Atari had made with Nintendo” (Kent, 2001,
p- 283) and the deal with Atari was never completed.
Kassar was forced to resign from Atari that July from
allegations of insider trading after he sold 5,000 shares of

FIGURE 5.3 Screenshots of Famicom launch titles: (a) Donkey Kong, (b) Donkey Kong Jr., and (c) Popeye.
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The first redesign of Famicom, called the Nintendo Advanced Video System.

...... OO 3

Warner stock just minutes before the company’s fourth
quarter loss report was released. Besides Atari’s financial
crisis and the declining market in the United States,
another possible culprit for the fallout was the fact that
unbeknownst to Nintendo, Atari already had another
console in development, the Atari 7800.

The Famicom became the best-selling game console
in Japan by the end of 1984 with over 3 million units
sold. Yamauchi was ready to give America another shot
and sent Arakawa to unveil the console at the Las Vegas
Consumer Electronics Show in January 1985. The
console was renamed the Advanced Video System
(AVS) and displayed at a small booth with around 25
games. It was bundled with a keyboard, cassette data
recorder, and BASIC interpreter software cartridge. The
redesigned system (displayed in Figure 5.4) looked more
like a home computer than a video game console.

The CES presentations showed that the U.S. market
was quite skeptical of re-entering the video game arena.
While the AVS showing was not a huge success, Nintendo
gathered enough data from focus groups to go back to the
drawing board.

B NINTENDO ENTERTAINMENT SYSTEM

In attempt to appeal to U.S. consumers, Nintendo rede-
signed the look of the system a second time and renamed
the console the Nintendo Entertainment System (NES)
(Figure 5.5). The home computer approach was com-
pletely abandoned and the top loading cartridge slot was
changed to a front-loading slot with a dust cover door,
more closely resembling a Video Cassette Recorder
(VCR) than any game system developed up to that
time.

FIGURE 5.5 Nintendo Entertainment System and its restyled d-pad controller.
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FIGURE 5.6 Pages from the 1986 CES NES Brochure showing R.O.B., the Zapper, and newly designed Nintendo Entertain-

ment System.

INTRODUCING THE NINTENDO ENTERTAINMENT SYSTEM.
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In addition to avoiding the term “video games” in the
eyes of retailers, Nintendo was careful to name and market
the console as an “entertainment system.” To compliment
this marketing campaign, the system included the addition
of an optional NES Zapper light gun accessory and Robot
Operating Buddy (R.O.B.) (shown in Figure 5.6) devel-
oped by Gumpei Yokoi. The Zapper only supported a few
initial games such as Wild Gunman, Duck Hunt, and
Hogan’s Alley, but would see enough releases on the system
to warrant its purchase for shooting fans. R.O.B. on the
other hand, only worked with two games at launch
(Gyromite and Stack-Up). While the robot gave the system
a unique sense of identity, R.O.B. was unpopular in both
the United States as well as Japan, and never received a
third title before being discontinued. Small software
support aside, these peripherals made the NES appear
quite advanced during its time of release in the mid-1980s.

Beyond these peripheral devices, it was the NES con-
troller that truly revolutionized the industry. Prior to the
launch of the NES, most video game system controllers

utilized a joystick to control the on-screen action. Nintendo
changed all of that with its + shaped directional pad or
“d-pad.” The d-pad was developed by Gumpei Yokoi
in the late 1970s for Nintendo’s Game & Watch hand-
helds. Its comfort and precision helped the d-pad become
the standard method of controlling video games until
Nintendo’s touch sensitive control stick for the Nintendo
64 more than a decade later. Even today, most video game
controllers still contain a d-pad in one form or another.

*0° DID YOU KNOW?

In addition to designing the Game & Watch handheld,
d-pad, and R.O.B., Gumpei Yokoi helped Shigeru
Miyamoto on Donkey Kong and was a key developer on
games like Kid Icarus and Metroid before designing the
hugely successful Game Boy in 1989.

With the redesigned Nintendo Entertainment Sys-
tem ready to go, Nintendo prepared to test the U.S.
market. Rather than follow Nintendo of America’s test



market plans to start in small markets, Yamauchi chose to
go right to New York City for the 1985 holiday season. To
help convince retailers to carry their product, Arakawa
offered a money back guarantee for any unsold mer-
chandise and had Nintendo staff set up all the in-store
displays (Kent, 2001, p. 297). Among the 500 retailers
who took a gamble with the system, Nintendo was able to
secure deals with FAO Schwartz and Toys “R” Us.
Nintendo sold at least 50,000 units in New York in
1985—about half the number of consoles it shipped to the
United States. Nintendo’s test launch was a reasonable
success considering Super Mario Bros. had not yet been
released. That game would not reach the United States
until the national launch in September 1986, joining a
whopping 17 other available titles (Table 5.1). That year
Nintendo also secured former toy giant Worlds of
Wonder (Teddy Ruxpin, Lazer Tag) as a distributor.

TABLE 5.1 Nintendo Entertainment System U.S.
Launch Titles

» 10-Yard Fight + Ice Climber

+ Baseball + Kung Fu (Figure 5.7a)

+ CluClu Land » Mach Rider

+ Donkey Kong Jr. Math + Pinball

+ Duck Hunt » Stack-Up

+ Excitebike + Super Mario Bros.
(Figure 5.7b)

+ Golf + Tennis

+ Gyromite +  Wild Gunman

+ Hogan’s Alley +  Wrecking Crew
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Nintendo remained mindful of the recent video game
crash in the United States and set out to regain the
confidence of both consumers and retailers. Game car-
tridges were called “game paks” instead of “video
games.” To avoid the problems Atari had with too many
poor third-party titles flooding the market, Nintendo
instilled a strict licensing policy. Under the policy,
third-party companies had to order at least 10,000 car-
tridges up front, to be manufactured exclusively by
Nintendo (Sheff, 1993, pp. 215-215). Each publisher was
only allowed to produce five games per year for
Nintendo, and these titles were not permitted to appear
on other game systems.

To avoid piracy issues they encountered with the
Famicom in Asia, Nintendo installed a special lock-out
chip in every NES console that had to be paired with a
counterpart chip installed in every officially licensed
cartridge. Known as the 10NES, if the chip could not
detect a cartridge’s counterpart chip, the game would fail
to load (Sheff, 1993, p. 247). In addition to these mea-
sures, Nintendo created a ‘Seal of Quality’ that appeared
on the packaging of aptly licensed games and accessories.

By 1988, Nintendo cartridges were in higher demand
than all computer software combined (Computer Gaming
World, 1988, p. 50). The marketing phrase “Now You're
Playing with Power” became a popular part of their
advertising; however, it was Nintendo who was in power
now. The NES had singlehandedly revived the once pre-
sumed dead video game market in the United States and
became the world’s leading game console.

FIGURE 5.7 Screenshots from NES launch titles (a) Kung Fu and (b) Super Mario Bros.
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TABLE 5.2 Famicom/Nintendo Entertainment

System Tech Specs
Manufacturer: Nintendo
Launch Price: $199.99

Release Date: 7/15/83 (JP), 10/18/85 (US),

9/01/86 (EU/US national)

Format: Cartridge

CPU: 8-bit Ricoh processor (1.79 MHz)
Memory: 2 KB RAM, 2 KB VRAM
Resolution: 256 x 240 pixels

Colors: 24 on-screen from palette of 52
Sound: 5 channel mono

B CONSOLE COMPARISON: NES VERSUS
ATARI 2600 (VCS)

Compared to the previous leading game console, the
NES launched for $199.99 shortly after the video game
crash in the United States, where an Atari VCS/2600
could be picked up for less than $50. As for the CPU, the
NES’s 1.79 MHz 8-bit Ricoh 6502 processor (Table 5.2)
did not look much better than Atari’s 1.19 MHz 8-bit
6507 processor on paper, but technology had come a
long way since the VCS was built and Nintendo was able
to squeeze a lot more power out of its chip. The NES also
had over 15 times more RAM at 2 KB RAM versus
Atari’s 128 bytes RAM, as well as an addition 2 KB
VRAM dedicated to graphics.

The NES displayed a screen resolution of 256 x 240
pixels (screen dots), compared to the 2600’s resolution of
160 x 192 pixels. It could also display 24 on-screen colors

from a palette of 52, where the 2600 only displayed 4
colors per scan line. Finally, the NES was able to output 5
channels of mono sound, compared to Atari’s 2 channel
mono sound. The difference in sound was as drastic as
the improvement in graphics. While the Atari mostly
outputted beeps and fuzzy noises (save for a few well-
programmed, single-track theme songs), the NES could
produce more intricately arranged music with a separate
channel devoted entirely to percussion.

HEAD-TO-HEAD

To compare the graphics and sound between the NES
and 2600, play games that were released on both con-
soles (or watch video clips of them). Some games to
compare include Bump ‘n” Jump, Donkey Kong,
Ghostbusters, Mario Bros., and Ms. Pac-Man.

® KEY NES TITLES

One of the major reasons for the early success of the
Nintendo Entertainment System in America has to be
attributed to Super Mario Bros., which became the pack-
in title with every NES console when the system was
launched nationally. Super Mario Bros. was the brain-
child of Donkey Kong designer Shigeru Miyamoto.
Where most of the games that preceded it took place on a
single (often black background) screen, SMB transported
players to a vibrant, scrolling world filled with secrets
(i.e., Easter eggs) that gave gamers a sense of exploration
and discovery. It really distinguished the NES from the
previous generation of consoles and showed what the

FIGURE 5.8 Box art to five prestigious NES titles baring the Nintendo Seal of Quality: (a) Super Mario Bros., (b) Contra,

(c) The Legend of Zelda, (d) Mega Man 2, and (e) Metroid.
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system was capable of. While there were several side-
scrolling shooter games that came out before it, SMB was
one of the first side-scrolling “platformer” games and
pioneered this genre of gameplay.

The NES gave birth to numerous key titles, many of
which are still seeing sequels and reinventions today.
The three Super Mario Bros. games were the NES’s top
selling games of all time (not counting Duck Hunt which
was bundled with Super Mario Bros. and included with
the Action and Deluxe sets). Other notable series that
began on the NES included Miyamoto’s The Legend of
Zelda and Metroid (shown in Figure 5.8) from Gunpei
Yokoi. Each of these games placed an emphasis on non-
linear exploration and powering up one’s character—
setting new standards for action adventure games. Third-
party titles such as Capcom’s Mega Man, Konami’s
Castlevania, Tecmo’s Ninja Gaiden, and Dragon Quest
(Dragon Warrior in the United States) by Enix all saw at
least three titles on the NES. The system was also home to
the original console versions of Final Fantasy, Metal
Gear, and many others. Over 700 titles were officially
licensed for the NES (with 1000+ games in Japan).

® SEGA MARK III

Sega Games Co., Ltd. began in 1940 as an American
company called Standard Games. It was formed by
businessmen Martin Bromley, Irving Bromberg, and
James Humpert in Honolulu, Hawaii to manufacture
coin-operated games such as slot machines for military

bases. Following World War II, the company changed its
name to Service Games and moved to Tokyo, Japan
when the U.S. government began outlawing slot
machines. The company merged with competitor Rosen
Enterprises and using the first two letters in “Service”
and “Games” became Sega Enterprises in 1965.

With its success in the arcade business, Sega debuted
on the Japanese home console market the same day as
the Nintendo Famicom, introducing the Sega SG-1000
(Figure 5.9a) on July 15, 1983. The machine was not a
huge success, but served as a pivotal stepping stone to
Sega’s second console, the Sega Mark III (Figure 5.7b).
The Mark III was launched in Japan on October 20,
1985 for 15,000 yen (around $120 U.S. dollars). It was
basically an improved version of the SG-1000 that was
specifically designed to be more powerful than the
Nintendo Famicom (Parkin, 2014). The Mark III could
play both cartridges and Sega Cards (credit card-shaped
games which could be manufactured and sold for less).

Although technically superior to the Famicom, the
Mark III struggled due to Nintendo’s licensing policy
with third-party developers that did not allow developers
to port their Famicom games to other consoles. To
compensate for the lack of third-party support, Sega had
to obtain rights for many titles and produce the games
themselves. As difficult as it was to compete with
Nintendo in Japan, Sega believed they could compete in
North America and other countries and began planning a
U.S. release for 1986. Like Nintendo’s Famicom, Sega
would redesign the Mark I1I to appeal to Western gamers.

FIGURE 5.9 Sega’s first console, the SG-1000 (a) and the Sega Mark III (b).
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FIGURE 5.10 Sega Master System “Power Base” and d-pad controller with joystick inserted.

B SEGA MASTER SYSTEM

The Mark IIT was redesigned and renamed the Sega
Master System (Figures 5.10). It first appeared in
North America at the June CES, but did not officially
launch in the United States until October 1986, about a
month after the NES national launch. The Master
System released with only two games, Hang-On and the
“Light Phaser” gun game Safari Hunt (Figure 5.11),
which were included with the console as a multicart
(multiple games on one cartridge). The control pad was
similar to Nintendo’s, with an optional small joystick
that could be twisted into the center of the directional
pad. In October 1987 Sega released its “SegaScope 3-D
glasses” for a handful of 3-D games. Around this time,

FIGURE 5.11

Nintendo bundled its “Action Set” with a more popular
multicart featuring Super Mario Bros. and Duck Hunt.
Similar to the situation in Japan, the Master System
and its meager game library was not nearly as successful
as the Nintendo Entertainment System. And because of
Nintendo’s strict licensing policy, Sega was only able to
obtain Activision and Parker Brothers as consistent
third-party developers in the United States. With the
market looking bleak in North America, Sega proceeded
to distribute the Master System in Europe under
Mastertronic in 1987 and in Brazil under Tectoy in
1989. The system sold well in these regions and main-
tained a reasonable market share in both Europe and
Brazil—even after the release of the more advanced
systems in the following generation (McFerran, 2014).

Screenshots from Sega’s two U.S. launch titles (a) Hang-On (Sega, 1985) and (b) Safari Hunt (Sega, 1986).
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FIGURE 5.12 Magazine advertisement for the Sega Master System in 1990.
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TABLE 5.3 Mark III/Sega Master System: Tech Specs

Manufacturer:
Launch Price: $199.99
Release Date:
Format:
CPU:
Memory:
Resolution:
Colors:

Sound: 4. channel mono

B CONSOLE COMPARISON: MASTER
SYSTEM VERSUS NES

Most of the Sega Master System’s specs (Table 5.3)
topped the NES on paper. Its 3.57 MHz Zilog Z80
looked twice as fast as Nintendo’s 1.79 MHz Ricoh
processor, but it was different technology. While it was
faster, it was certainly not twice as fast. For memory, the
SMS contained four times the RAM with 8 KB of RAM
compared to Nintendo’s 2 KB. Its 16 KB of video RAM
was eight times larger than the NES’s 2 KB of video
RAM. Unlike the NES, however, the SMS could not flip
sprite tiles. For instance, a character facing left and right
had to be drawn twice on Sega, which used up video
RAM. With 32 colors from a palette of 64, Sega’s
machine could also display 25% more on-screen color
compared to Nintendo’s 24 colors from a palette of 52.
Nintendo’s console had slightly higher resolution and an
extra sound channel, but overall Sega’s specs were
superior.

Numbers aside—as it was seen in this and other
generations, bigger numbers do not always result in

Sega (Service Games)

10/20/85 (JP), June—Sep. 1986 (US), 1987 (EU), 1989 (BR)
Cartridge (and a few titles on Sega Card)

8-bit Zilog Z80 processor (3.57 MHz)

8 KB main RAM, 16 KB VRAM

256 x 192 and 256 x 224 pixels

32 colors from a palette of 64

bigger sales figures. Sega’s games often looked better
than NES titles, but overall, the NES library contained
more innovative games that were arguably more fun to
play. One of Sega’s popular slogans for the Master
System was “The Challenge Will Always Be There.” In
retrospect, this slogan was fitting for the company, with
Nintendo’s market command being the challenge that
would always be there for Sega.

HEAD-TO-HEAD

To compare the graphics and sound between the NES
and SMS, check out (or watch video clips of) Double
Dragon, Gauntlet, Paperboy, Rampage, and Shinobi.

® KEY SEGA MASTER SYSTEM TITLES

Sega may not have won the 8-bit console war with
Nintendo, but the Master System did produce a number
of important, often exclusive titles for the video game
history. The role-playing game Phantasy Star was one of
the first of its kind and one of the pioneers of the

FIGURE 5.13 Box art to five standout SMS titles including: (a) Phantasy Star, (b) Shinobi, (c) Wonder Boy in Monster World,

(d) Alex Kidd in Miracle World, and (e) Zillion.

\5’# SEGA
SHINOBI

WONDER BOY

IN MONSTER WORLD

Zillion

The Mega Cartridge

1| World
| The Mega Carfridge |
[ |

(d) (e)
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Japanese role-playing game (JRPG). Alex Kidd became
the de facto mascot of sorts for the Master System, but
was nowhere near as popular as Nintendo’s Mario. The
Alex Kidd series spawned many decent titles on the SMS,
such as Alex Kidd in Miracle World and Alex Kidd in
Shinobi World. The Zillion and Wonder Boy titles were
some of the best side-scrolling action games on the
system. See Figures 5.12 and 5.13 for box artwork.
Tragically, just over a third of the Master System’s 300+
games were ever released in the United States.

m ATARI 7800 PROSYSTEM

Initially called the Atari 3600, the Atari 7800 ProSystem
(Figure 5.14) was developed by General Consumer
Corporation (GCC) to replace the unsuccessful Atari
5200 before the Nintendo Famicom was ever released.
The system was delayed when Atari was sold to former
Commodore head Jack Tramiel and did not receive a
full launch (often called a relaunch) until May 1986 at
the competitive price of $139.

The console looked like a combination of the newly
designed Atari 2600 Jr. and the Atari 5200 and was
appropriately named the “7800” because of its 5200
graphics power + 2600 backward compatibility (ability
to play 2600 games). Even the joystick appeared to be a
hybrid between the 2600 and 5200 controllers. Gone
was the confusing number pad from the 5200 controller
and the joystick was self-centering again like the 2600’s
stick. The Proline controller (Figures 5.14 and 5.16) had
just two buttons, as it was designed to be comfortable for
both right-handed and left-handed players.

Like Nintendo’s 10NES lockout chip, the 7800 also
contained technology to maintain quality control of its
software. “The solution was a unique and encrypted
digital signature contained in all cartridges, that when
not present would automatically lock the system into
2600 mode” (Retro Gamer, 2010, p. 229). Unlike Euro-
pean games, all 7800 games released in the United States
required this digital signature code by Atari to operate.
Similar to many of the previous second generation
consoles, the 7800 Pro System was originally planned to
be upgradable to a home computer. A keyboard was
even developed, but the project never came to fruition.

The 7800 had a greater selection of launch titles
(Table 5.4) compared to the Master System, although it
could never compete with the NES library in terms of
quality or quantity. Compared to Nintendo’s original line-
up, most of the 7800 games were just enhanced ports of
arcade games that were already playable on the 2600 and/
or 5200. The graphics were better than the older Atari
consoles, but most players were more interested in newer
titles they had not experienced yet. Furthermore, Nintendo
was providing titles that were exclusive to the home
market—games that could not be played in the arcades.

+ Ms. Pac-Man » Galaga

+ Pole Position II (Figure 5.15a) « Xevious

+ Centipede » Food Fight

+ Joust (Figure 5.15b) « Ballblazer

» Dig Dug » Rescue on Fractalus!
+ Desert Falcon » Track and Field

« Robotron: 2084

FIGURE 5.14 Atari 7800 ProSystem with a Proline joystick controller.
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FIGURE 5.15 Screenshots from Atari 7800 launch titles (a) Pole Position II and (b) Joust.

To its credit, the 7800 was one of the first consoles to
contain backward compatibility with its ability to play
2600 titles. Interestingly, the 7800 could play Atari 2600
games but not Atari 5200 games. This was because the
system included the 2600’s TIA (Television Interface
Adaptor) graphics and sound chip, but did not include
the chips from the less popular 5200.

B CONSOLE COMPARISON: ATARI 7800
VERSUS NES

The 7800’s 8-bit 6502C “SALLY” processor clocked in at
1.79 MHz Table 5.5 which was identical to the speed of
Nintendo’s Ricoh processor. Where it differed most was in
its custom graphics chip called MARIA (combined with
the TIA = TIA-MARIA, named after the Jamaican coffee
liqueur). This chip was drastically different from the other
consoles of the third generation in that it could display a
larger number of sprites on screen—although doing so
would often halt the CPU. And while it could move large
graphics around on the screen, it was not as adept at
handling side scrolling games like Super Mario Bros. The

Atari
$139.99

Manufacturer:
Launch Price:
Release Date:
Format:

CPU:
Memory:
Resolution:
Colors:
Sound:

7800 utilized 4 KB of RAM and 4 KB of BIOS ROM and
its games were capable of being displayed at 160 x 240 or
320 x 200 pixels—the latter being higher than the NES’s
256 x 240 resolution. Capability aside, most 7800 games
were programmed to run at the lower resolution to
accommodate the processing demands of MARIA.

On-screen colors were about equal to the NES (25 on-
screen colors versus Nintendo’s 24); however, the 7800
had a much larger color palette to choose from with 256
total colors versus the NES’s palette of 52 colors. It was
sound limitations that crippled the 7800 from the
beginning more than anything else. At only two chan-
nels of mono sound, Atari 7800 games did not sound
much better than 2600 games unless the cartridges
included a Pot Keyboard Integrated Circuit (POKEY)
audio chip, which used software to improve the sound
of the game. Unfortunately, some of its best games,
including Pole Position II, did not contain the POKEY
audio chip and suffered from poor sound quality.
Comparing the technical specifications of all three third-
generation consoles found the Atari 7800 in a distant
third place behind the NES and SMS.

May 1986 (US), 1987 (EU)

Cartridge (32K)

8-bit 6502C “SALLY” processor (1.79 MHz)
4. KB RAM, 4 KB BIOS ROM

160 x 240 or 320 x 200 pixels

25 from a palette of 256

2 channel mono
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FIGURE 5.16 Comic book advertisement for the Atari 7800 (1990).
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FIGURE5.17 Box art to five of the top 7800 titles including: (a) Alien Brigade, (b) Dark Chambers, (c) Food Fight, (d) Midnight

Mutants, and (e) Ninja Golf

NINJA GOLE |
- @

HEAD-TO-HEAD

To compare the graphics and sound between the 7800
and NES, try (or watch video clips of) Donkey Kong,
Commando, Ikari Warriors, Xenophobe, and Xevious. To
compare the 7800 with both the NES and SMS, check out
Double Dragon and Rampage.

m KEY ATARI 7800 TITLES

One of the slogans used by Atari to market the 7800 was,
“We Reinvented the Video Game.” Perhaps a more
appropriate slogan could have been, “We Reinvented
Our Video Games,” as most of the games on the 7800—
especially in the beginning—were just upgraded versions
of older titles already available on previous systems. Still,
some of the updated classics attracted gamers for their
nostalgic value and improved graphics, such as with
notable upgrades of Joust and Centipede. Alien Brigade,
Midnight Mutants, and Ninja Golf (shown in Figure
5.17) were solid console exclusives. Fewer than 100
games were ever developed for the system, but it did at
least spawn more exclusive titles than the Atari 5200.

B THIRD-GENERATION MARKET SUMMARY

If Atari was in hot water before the release of the 7800,
they were in scorching lava afterward. When the
company was sold to Jack Tramiel, rights of patents,
licenses, and products were divided between the coin-op
(arcade) division Atari Games and between Warner

Communications, with Warner maintaining ownership
of the 7800 Pro System. Arguments between Warner and
Tramiel over who should pay General Consumer Cor-
poration for their work on the 7800 and its launch titles
ensued, with Tramiel reluctantly absorbing the bill in
May 1985 (Retro Gamer, 2010, p. 231). The 7800 sold
millions more units than the 5200, but by the end of the
third generation, Atari had clearly lost the video game
market it once dominated.

Sega originally planned to sell between 400,000 and
750,000 Master System consoles (Takiff, 1986), but by
the end of 1986 the SMS had sold just 125,000 consoles—
more than the Atari 7800’s 100,000 but far less than
Nintendo’s 1.1 million (Computer Entertainer, 1987,
p. 13). Unlike in Japan and North America where
Nintendo focused its efforts, the Master System outsold
the NES in Europe by a considerable margin (Screen
Digest, 1995, p. 61). It also sold well in Brazil when it
launched in 1989 and lasted for many years in South
America where it saw many exclusive titles. Success in
other countries combined with a profitable coin-op busi-
ness in the arcades kept Sega afloat. These victories would
help Sega become a major player in the next generation.

The NES sold the most units in the third generation
due to its earlier initial release, strong first-party titles,
and Nintendo’s strict licensing policy with third party
developers. By 1988, Nintendo commanded an 83%
share of the North American video game market
(McGill, 1988) and at least 90% of the Japanese video
game market. That same year, Sega handed the Master
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System over to Tonka for distribution until they
reacquired distribution rights for the redesigned Master
System II. Nintendo’s effect on American culture was so
profound that “a 1990 survey showed that Mario was
more recognized by children than Mickey Mouse”
(Diskin, 2004, p. 4).

Figure 5.18 illustrates how many millions of consoles
were eventually sold. Nintendo’s success with the

FIGURE 5.18 Third-generation console sales graph.

Famicom and NES signaled a significant market shift in
the video game industry. “Much development in the
arcades had switched to Japan, and with Nintendo’s
Famicom the clear market leader there, it had a lock on
the latest titles” (Retro Gamer, 2010, p. 231). This
market change saw Japan as the dominant force in the
video game industry—a crown that the country would
hold for generations.

Console

Approximate worldwide sales (in millions)

NES > 60 million
SMS 15 million
7800 < 5 million

5 10 15 20 25

30 35 40 45 50 55 60

B THIRD-GENERATION BREAKTHROUGHS AND TRENDS

There were many breakthroughs and trends that defined the third generation of video games. Here is a list of the top

10 advancements that defined the generation:

1. D-pad game controllers

2. Tile-based playfields with smooth hardware scrolling

The “platformer” style video game

NS vk W

Enhanced sound (up to 5-channel mono audio)

Multi-directional scrolling and diagonal scrolling

Detailed sprite graphics with integer sprite zooming (to double sprite size)

Higher screen resolutions (up to 256 x 240 and 320 x 200 pixels)

8. Battery backup save feature (where progress could be saved to the cartridge)

9. Light gun game popularity

10. Active-shutter stereoscopic 3D glasses



The 8-bit Era m 125

® ACTIVITY: ARCADE TO HOME PORT COMPARISON

Play or screen gameplay from an arcade title and its home port for at least 30 minutes each. Take notes on the
graphical, aural, and gameplay differences and similarities.

SUGGESTED TITLES

Compare the arcade version with the NES version of Ikari Warriors, Punch-Out!!, or Splatterhouse; the
Sega Maser System version of Space Harrier, Double Dragon, or Shinobi; and/or the Atari 7800 version of
Pole Position Il, Joust, or Xevious.

GUIDELINES

Always begin by playing/viewing the arcade version of the game; then discuss how the home port
measures up. Then write a 500- to 1000-word comparison essay comparing the two games in regard to:

 Graphics—include size and scale, color palette, resolution (clarity), animation, effects, and presentation.
e Sound — include the quality and accuracy of the games” music and sound effects.
* Playability — include how well the games control and how fun they are to play.

QUESTIONS

1. How do these games compare to arcade ports from the previous generation?

2. Did the home console version add anything to or lack anything important from the arcade experience?

3. Do you feel that the console version was close enough to the arcade game that players would rather
purchase the game and play from home?

4. Did the arcade version contain any features that would still attract gamers to an arcade venue to play
the game?

5. What impact do you think this had on the arcade industry, if any?

6. Could the publisher/developer have done anything differently?

7. What are your final thoughts?

® CHAPTER 5 QUIZ 3. Nintendo’s Famicom stood for:
a. Family Computer

b. Future Computer

c. Family Console

1. Which company was not a leading arcade game
publisher in the mid-1980s?

a. Capcom d. Future Console
b. Cave
c. Konami 4. What system launched with a bad chip that
d. Taito caused a product recall and reissue with a new
motherboard?
2. Which third-generation console sold the largest a. Atari 2600
number of units? b. Nintendo Famicom
a. Nintendo Entertainment System ¢ Sega.Master System
b. Sega Master System d. Atari 7800

c. Sega SG-1000
d. Atari 7800
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5. Nintendo initially approached to market
and distribute the NES in the United States.
a. Atari
b. Coleco
¢. Mattel
d. Tonka

6. In which U.S. city was the NES first released?
a. Boston
b. New York City
¢. Miami
d. Los Angeles

7. The original mascot for the NES was a robot named
R.O.B. which stood for:
a. Robot Opponent Buddy
b. Robot Operating Buddy
c. Robot Operating Bus
d. Random Operating Bus

8. What creation(s) is Shigeru Miyamoto famous for?
a. Donkey Kong
b. Legend of Zelda
c. Super Mario Bros.
d. All of the above

9. SEGA stands for:
a. Service Games
b. Sonic Electronic Games of America
c. Super Electronic Games of America
d. Solid Electronic Games of America

10. The typical launch price for an NES or a Master
System video game console was:
a. $299.99
b. $249.99
c. $199.99
d. $99.99

11. Which console was not redesigned for the American
audience?
a. Nintendo Famicom
b. Nintendo Advanced Video System
c. Sega Mark IIT
d. Atari 7800

12. Which console was technologically superior based
on tech spec numbers?
a. Nintendo Entertainment System
b. Sega Master System
c. Sega SG-1000
d. Atari 7800

13. The Atari 7800 ultimately failed to obtain long-term
market success because of:
a. Poor hardware sound
b. Dated initial game library
c. Divided patents, licenses, and product rights
d. All of the above

14. One of Sega’s marketing slogans for the Master
System was:
a. “The Challenge Will Always Be There”
b. “Now You're Playing With Power”
c. “We Reinvented the Video Game”
d. All of the above

15. The Sega Master System was a commercial failure in
most countries, except for:
a. Japan and Europe
b. Japan and Brazil
c. Brazil and Europe
d. Brazil and the United States

16. Which feature was not part of the major three third-
generation consoles?
a. 16-bit graphics
b. Battery backup save feature (where progress could
be saved to the cartridge)
c. Light gun game popularity
d. Active-shutter stereoscopic 3D glasses

True or False

17. The original Nintendo Famicom launch titles were
Super Mario Bros. and Duck Hunt.

18. The Famicom console was renamed the Advanced
Video System (AVS), before being renamed the
Nintendo Entertainment System (NES) for the U.S.
market.



19. R.O.B. never saw another game beyond Gyromite and
Stack-Up. The robot was unpopular in both the United
States and Japan and was eventually discontinued.

20. Two of the key video game titles the NES included
were Metroid and Mega Man 2.

® FIGURES

FIGURE 5.1 Atari still delivered defining arcade games after
the Video Game Crash of 1983, including (a) Paperboy (1984),
(b) Marble Madness (1984), and (c) Gauntlet (1985). (Marble
Madness courtesy of Atari, 1984; Gauntlet courtesy of Atari, 1985;
and Out Run courtesy of Sega, 1986.)

FIGURE 5.2
work, Public Domain, https://commons.wikimedia.org/w/index.php
2curid=19135654. Retrieved from https://commons.wikimedia.org
/wiki/File:Famicom-Console-Set.png#/media/File:Famicom-Console

“Famicom-Console-Set” By Evan Amos. Own

-Set.png. (Courtesy of Evan-Amos - own work, public domain. Available
at https://commons.wikimedia.org/w/index.php?curid=19135654.
Retrieved from  https://commons.wikimedia.org/wiki/File:Famicom
-Console-Set.png#/media/File:Famicom-Console-Set.png. “Famicom-

Console-Set”).

FIGURE 5.3 Screenshots of Famicom launch titles (from left to
right): (a) Donkey Kong (Nintendo, 1983), (b) Donkey Kong Jr.
(Nintendo, 1983), and (c) Popeye (Nintendo, 1983). (Courtesy of
Nintendo, 1983.)

FIGURE 5.4 “Nintendo Advanced Video System (retouched)” By
Russell Bernice and Chris Donlan (“Doonvas”), CC BY 2.0, https://
commons.wikimedia.org/w/index.php?curid=31293613.  Retrieved
from https://commons.wikimedia.org/wiki/File:Nintendo_Advanced
_Video_System_(retouched).jpg#/media/File:Nintendo_Advanced
_Video_System_(retouched).jpg. (Courtesy of Russell Bernice and
Chris Donlan ("Doonvas"), CC BY 2.0. Available at https://commons
.wikimedia.org/w/index.php?curid=31293613 Retrieved from https://
commons.wikimedia.org/wiki/File:Nintendo_Advanced_Video
_System_(retouched).jpg#/media/File:Nintendo_Advanced_Video
_System_(retouched).jpg).

FIGURE 5.5 “NES-Console-Set” By Evan Amos. Own work, Public
Domain, https://commons.wikimedia.org/w/index.php?curid=11408666
Retrieved from https://commons.wikimedia.org/wiki/File:NES-Console
-Set.png#/media/File:NES-Console-Set.png (part of this image was
also used on the introductory page of this chapter). ("The Complete 1986
CESNES Brochure For Your Viewing Pleasure” Posted Mon 3 September
2012 by Damien McFerran. Retrieved from http://www.nintendolife
.com/news/2012/09/the_complete_1986_ces_nes_brochure_for_your

_viewing_pleasure).
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FIGURE 5.6 “The Complete 1986 CES NES Brochure For Your
Viewing Pleasure.” Posted Mon September 3, 2012 by Damien
McFerran. Retrieved from http://www.nintendolife.com/news/2012/09
/the_complete_1986_ces_nes_brochure_for_your_viewing_pleasure.
(Courtesy of Evan-Amos - own work, public domain. Available at https://
commons.wikimedia.org/w/index.php?curid=11408666. Retrieved from
https://commons.wikimedia.org/wiki/File:NES-Console-Set.png#
/media/File:NES-Console-Set.png. Part of this image was also used on the
introductory page of this chapter.)

FIGURE 5.7 Screenshots from NES launch titles (a) Kung Fu
(Irem/Nintendo, 1985) and (b) Super Mario Bros. (Nintendo, 1985).
(Kung Fu courtesy of Irem/Nintendo, 1985; and Super Mario Bros.
courtesy of Nintendo, 1985.)

FIGURE 5.8 Box art to five prestigious NES titles displaying the
Nintendo Seal of Quality including from left to right: (a) Super Mario
Bros. (Nintendo, 1985), (b) Contra (Konami, 1988), (c) The Legend
of Zelda (Nintendo, 1987), (d) Mega Man 2 (Capcom, 1989), and
(e) Metroid (Nintendo, 1987). (Super Mario Bros. courtesy of Nintendo,
1985; Contra courtesy of Konami, 1988; The Legend of Zelda courtesy of
Nintendo, 1987; Mega Man 2 courtesy of Capcom, 1989; and Metroid
courtesy of Nintendo, 1987.)

FIGURE 5.9 (a) “Sega-SG-1000-Console-Set” By Evan Amos. Own
work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php
?curid=18273359. Retrieved from https://commons.wikimedia.org/wiki
/File:Sega-SG-1000-Console-Set.jpg#/media/File:Sega-SG-1000
-Console-Set.jpg and (b) “Sega Mark III” By Muband. Own work, CC
BY-SA 3.0,  https://commons.wikimedia.org/w/index.php?curid
=9038926. Retrieved from https://commons.wikimedia.org/wiki/File
:Sega_Mark_IIIjpg#/media/File:Sega_Mark_IILjpg. (Left: Courtesy of
Evan-Amos - Own work, CC BY-SA 3.0. Available at https://commons
.wikimedia.org/w/index.php?curid=18273359. Retrieved from https:/
commons.wikimedia.org/wiki/File:Sega-SG-1000-Console-Set.jpg#
/media/File:Sega-SG-1000-Console-Set.jpg.  "Sega-SG-1000-Console-
Set". Right: Courtesy of Muband - own work, CC BY-SA 3.0. Available at
https://commons.wikimedia.org/w/index.php?curid=9038926.
Retrieved from https://commons.wikimedia.org/wiki/File:Sega_Mark
_IILjpg#/media/File:Sega_Mark_IILjpg. "Sega Mark III" )

FIGURE 5.10
work, Public Domain, https://commons.wikimedia.org/w/index.php

“Sega-Master-System-Set” by By Evan Amos. Own

?2curid=14249084. Retrieved from https://commons.wikimedia.org
/wiki/File:Sega-Master-System-Set.jpg#/media/File:Sega-Master
-System-Set.jpg (part of this image was also used on the introductory
page of this chapter). (“The Sega Master System’s Hot This Summer”
posted by Retroist. Retrieved from http://www.retroist.com/2011/01
/27/the-sega-master-systems-hot-this-summer/)
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FIGURE 5.11 Screenshots from Sega’s two U.S. launch titles
(a) Hang-On (Sega, 1985) and (b) Safari Hunt (Sega, 1986). (Courtesy of
Evan-Amos - own work, public domain. Available at https://commons
.wikimedia.org/w/index.php?curid=14249084. Retrieved from https://
commons.wikimedia.org/wiki/File:Sega-Master-System-Set.jpg#
/media/File:Sega-Master-System-Set.jpg. Part of this image was also used
on the introductory page of this chapter.)

FIGURE 5.12 Magazine advertisement for the Sega Master System
in 1990. “The Sega Master System’s Hot This Summer” posted by
Retroist. Retrieved from http://www.retroist.com/2011/01/27/the
-sega-master-systems-hot-this-summer/. (Hang-On courtesy of Sega,
1985; and Safari Hunt courtesy of Sega, 1986.)

FIGURE 5.13 Box art to five standout SMS titles including from left
to right: (a) Phantasy Star (Sega, 1988), (b) Shinobi (Sega, 1988),
(c) Wonder Boy in Monster World (Westo One/Sega, 1993, published
by Sega), (d) Alex Kidd in Miracle World (Sega, 1986), and (e) Zillion
(Sega, 1987). (Phantasy Star courtesy of Sega, 1988; Shinobi courtesy of
Sega, 1988; Wonder Boy in Monster World courtesy of Westo One/
Sega, 1993, published by Sega; Alex Kidd in Miracle World courtesy of
Sega, 1986; and Zillion courtesy of Sega, 1987.)

FIGURE 5.14 “Atari-7800-Console-Set” By Evan Amos. Own
work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?
curid=18312472. Retrieved from https://commons.wikimedia.org
/wiki/File:Atari-7800-Console-Set.png#/media/File:Atari-7800
-Console-Set.png (part of this image was also used on the intro-
ductory page of this chapter). (Courtesy of Evan-Amos - own work,
CC BY-SA 3.0. Available at https://commons.wikimedia.org/w
/index.php?curid=18312472.
wikimedia.org/wiki/File:Atari-7800-Console-Set.png#/media/File:

Retrieved from https://commons.

Atari-7800-Console-Set.png. Part of this image was also used on the
introductory page of this chapter.)

FIGURE 5.15 Screenshots from Atari 7800 launch titles (a) Pole
Position II (Atari, 1987) and (b) Joust (Atari, 1986). (Pole Position IT
courtesy of Atari, 1987; and Joust courtesy of Atari, 1986.)

FIGURE 5.16 Comic book advertisement for the Atari 7800
(1990). Retrieved from Atari Age at http://atariage.com/forums/topic
/168431-a-few-more-vintage-atari-7800-print-ads/.

FIGURE 5.17 Box art to five top 7800 titles including from left to
right: (a) Alien Brigade (Sculptured Software/Atari, 1990), (b) Dark
Chambers (Sculptured Software/Atari, 1988), (c) Food Fight (Atari,
1990), (d) Midnight Mutants (Radioactive Software/Atari, 1990), and
(e) Ninja Golf (Blue Sky Software/Atari, 1990). (Alien Brigade
courtesy of Sculptured Software/Atari, 1990; Dark Chambers cour-
tesy of Sculptured Software/Atari, 1988; Food Fight courtesy of Atari,

1990; Midnight Mutants courtesy of Radioactive Software/Atari,
1990; and Ninja Golf courtesy of Blue Sky Software/Atari, 1990.)

FIGURE 5.18 Third-generation console sales graph. Designed by
Wardyga using data from Resource Site for Video Game Research,
“Console Wars through the Generations.” http://dh101.humanities
.ucla.edu/DH101Fall12Lab4/graph—console-wars.
Wardyga using data from Resource Site for Video Game Research,
"Console Wars through the Generations." Available at http://dh101.
humanities.ucla.edu/DH101Fall12Lab4/graph—console-wars)

(Designed by

Pro File: Sigeru Miyamoto. Photo credit: Shigeru Miyamoto at E3
2013. Photo by Jan Graber via Public Domain CC BY-SA 3.0 de,
https://commons.wikimedia.org/w/index.php?curid=57040765.
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CHAPTER 6

The 16-bit Era

m OBJECTIVES
After reading this chapter, you should be able to:

Compare fourth-generation consoles with their 8-bit predecessors.

Have a sense of graphics and other capabilities of fourth-generation games.

Be familiar with the technological differences among fourth-generation consoles.
Describe how Japanese consoles were redesigned for the American audience.

List some of the key video game titles and peripherals for each console.

Recognize the importance the new technology had on the video game industry.
Describe how and when Sega rose above Nintendo during the fourth generation.
Summarize a brief overview of the history of NEC and SNK.

Explain why Sega and Nintendo were the dominant 16-bit consoles in the United States.
List several innovations introduced to gaming during this time period.

Summarize fourth-generation market sales, breakthroughs, and trends.
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m KEY TERMS AND PEOPLE

16-bit

3D polygons

Atari Lynx

Lance Barr

Blast processing
Capcom

Censorship

Central Processing Unit
Color layering

Compile

Console war

Digital Signal Processor
Direct Memory Access
Electronic Arts

Full Motion Video (FMV)
Game Boy

Game Gear

Genesis

Graphics Processing Unit
Ben Herman
HuCards/TurboChips
Hudson Soft

Masami Ishikawa

Tom Kalinske

Yuzo Koshiro

Konami

Localization

Mega Drive

Menacer

Mode 7

Mosaic

Motorola 68000

Yuji Naka

Hayao Nakayama

NeoeGeo Advanced Entertainment
System

NeoeGeo CD/CDZ

NeoeGeo MVS

Nippon Electric Company

Naoto Ohshima

Parallax scrolling

PC Engine

Power Base Converter

Region protection

Reprogramming

Rotation

Kent Russell

Hideki Sato

Michael Katz Scaling
B CONSOLE TIMELINE
PC Engine . Super Famicom
(Japan) Genesis (US) (Japan)
October 1987 August 1989 November 1990

Sega CD

Sega R&D Team

Sega Virtua Processor
Shin Nihon Kikaku (SNK)
Shoot’em ups/shmups
Slowdown

Sonic the Hedgehog
Street date

Street Fighter II
Super Famicom
Super Nintendo
Super Scope

SuperFX chip
SuperGrafx

Yu Suzuki

TurboDuo
TurboExpress
TurboPad
TurboGrafx-16
TurboGrafx-CD
TurboTap

Masayuki Uemura
VRAM bandwidth
Western Electric Company
Zilog 780

Super NES (US)

August 1991

October 1988

Mega Drive (Japan)

August 1989

TurboGrafx-16 (US)

June 1991

Neo-Geo (US/Japan)



® ARCADE REVIVAL

The graphics and sound of arcade games remained
superior to home consoles. Sega’s motion-controlled,
hydraulic cabinets by Director/Designer Yu Suzuki led to
games like OutRun (1986) and After Burner (1987), which
provided a level of immersion that could not be experi-
enced in the home. Companies like Sega and Capcom
introduced refined titles to the “beat’em up” genre with
games like Golden Axe and Final Fight in 1989—and a
slew of other similar titles would follow. After a decline in
the 1980s, the arcade industry began to enter a resurgence
period after bottoming out around 1991.

The game that brought people back to the arcades
more than any other was Capcom’s Street Fighter II: The
World Warrior (1991) (Compton, 2004, p. 119). This
head-to-head fighting game featured six buttons (for
light, medium, and heavy punches and kicks) and each
character had a number of unique special moves and
attack combinations to be learned. As complex as the
game was, it revived the arcade industry during this time
and popularized the fighting game genre (see Figure 6.1).
Titles like Midway's Mortal Kombat (1992) and a
plethora of other fighting series (including Fatal Fury,
World Heroes, Samurai Shodown, and The King of
Fighters) would follow its success.

3D polygon graphics also started to appear during
this time, with games like Atari’s Hard Drivin’ (1989)
and Sega’s “Virtua” series by Yu Suzuki. On the other
hand, market inflation and rising manufacturing costs
resulted in many arcade cabinets beginning to require
two or more quarters/tokens (or multiple coins to start

FIGURE 6.1
and (c) Virtua Fighter (1993).
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the game and one quarter for each continue) to turn a
profit. Similar to the second generation, people wanted
to bring the arcade experience home and many of the
best-selling home video games in the early 1990s were
ports of popular arcade games.

® THE 16-BIT ERA: NEC PC ENGINE

Often referred to as the “16-bit era,” the fourth gener-
ation of video games began in Japan with the PC
Engine (Figure 6.2) by Nippon Electric Company
(NEC). The company was established by Kunihiko
Iwadare and Takeshiro Maeda on August 31, 1898. On
July 17, 1899 Nippon Electric Company, Ltd. and
Western Electric Company became the first Japanese
joint-venture with foreign capital (Mason, 1987, p. 95).
The company began as a telephone and switch manu-
facturer and over the decades expanded its business to
include radio, telecommunications, and computers.
Success in the computer industry during the 1980s led
to NEC licensing technology from video game manu-
facturer Hudson Soft to create their first video game
console, the PC Engine.

The PC Engine launched in Japan on October 30,
1987 for ¥24,800 (approximately $208 USD). It was
initially developed to compete with the Famicom/NES,
but found its greatest competition with later fourth-
generation offerings by Sega and Nintendo. The con-
sole featured only one controller port and launched with
just two titles: Bikkuriman World and Shanghai. Like the
rarely seen 8-bit Sega Cards, the PC Engine’s games
(called HuCards) were similar in size to a credit card.

Defining arcade fighting games in the fourth generation: (a) Street Fighter II (1991), (b) Mortal Kombat (1992),
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pRO FILE

HISTORY:
- Born: June 10, 1958
Kamaishi, Iwate, Japan

EeDUCHTION:
- Degree in Electronic Science from Okayama
University of Science

career HGHLIGHTS:

- Joined Sega Enterprises in 1983

-Hang On and Space Harrier (1985) Director/Designer
-OutRun (series) Director/Designer

- After Burner (1987) Director/Designer

-Virtua Racing (1992) Director/Chief Programmer
-Virtua Fighter (series) Director/Producer

- Virtua Cop (1994) Producer/Supervisor

-Shenmue (series) Director/Producer

REeCOGNITION:

- Suzuki was the sixth person inducted into the
Academy of Interactive Arts and Sciences’ Hall of
Fame in 2003




FIGURE 6.2 NEC PC Engine and PI-PD001 controller.
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Q% DID YOU KNOW?

The ultra-small PC Engine was the “first console to have a
16-bitgraphics chip” (Guinness World Records, 2008, p. 26).

The system’s casing was also ultra-compact, “with
dimensions of 135 x 130 x 35 mm [or 5.3 x 5.1 x 1.37
inches], it remains the smallest home console ever made”
(McFerran, 2012, para. 4). The PC Engine sold quite well
in Japan during its first year and “more Japanese con-
sumers purchased PC Engines in 1988 than Famicoms”
(Kent, 2001, p.411). Inless than two years after its Japanese

launch, the system was redesigned and launched in the
United States as the TurboGrafx-16 (Figure 6.3).

® TURBOGRAFX-16

The TurboGrafx-16 debuted in the United States on
August 29, 1989 for $199. Its redesign featured the “bigger
is better” mentality, which was believed to be more
attractive to U.S. consumers. However, even with a larger
casing, the TG-16 was just a PC Engine in disguise and
still only contained a single controller port. The HuCards
were renamed “TurboChips” and just about every
peripheral was renamed to include the word “Turbo” in

FIGURE 6.3 NEC TurboGrafx-16 console with TurboPad controller.
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TABLE 6.1 NEC TubroGrafx-16 U.S. Launch Titles

« Alien Crush + Power Golf
+ China Warrior + R-Type (Figure 6.4b)
+ Dungeon Explorer » The Legendary Axe
» Keith Courage in Alpha + Victory Run

Zones (Figure 6.4a) « Vigilante

the title. To play with more than one controller, con-
sumers had to spend an additional $18 to $20 for a
“TurboTap” peripheral. The TurboTap (a precursor to
the NES’s “Four Score”) allowed up to five controllers to
be plugged into the system.

One unique feature of the TurboPad controller was
the inclusion of turbo switches above the two action
buttons. When switched on, just holding down the
action buttons would simulate rapid button pressing by
the player. This feature (first seen on the NES Advantage
joystick) made certain games (such as space shooters)
without rapid fire much less fatiguing to play. Unlike the
Nintendo Entertainment System and Sega Master
System that came before it, the TurboGrafx-16 did not
have a light gun peripheral.

The TG-16 came bundled with the side-scrolling
action game Keith Courage in Alpha Zones. The game
showcased the console’s high color palette, but was a
pretty mediocre title beyond its graphics. The TG-16 had

many respectable launch titles (Table 6.1), which were of
both high quality and variety. One of the biggest issues
with the TG-16 was localization, adapting its Japanese PC
Engine games for U.S. release. Whether from licensing/
copyright conflicts or NEC’s focus on the Japanese mar-
ket, well over half of the PC Engine’s titles never reached
American shores. Advertising was also not given the same
amount of support dollars that Sega and Nintendo would
eventually dish out for their 16-bit systems.

Shortly after the TurboGrafx-16 was launched in the
United States, NEC began to release more powerful
versions of the console, including a CD add-on (shown
in Figure 6.5). The first new version was an enhanced
PC Engine called the SuperGrafx, which was released
exclusively in Japan. The system contained about four
times the amount of RAM as the regular system, but
only a handful of titles were ever released for it. More
successful than the SuperGrafx was the PC Engine’s
CD-ROM? (pronounced “CD-ROM-ROM”).

The CD-ROM? was the first CD-ROM add-on
(expansion) unit for a video game console. It released as
the TurboGrafx-CD in the United States on August 1,
1990 for $399 without a pack-in title. TG-CD games were
capable of full speech dialog and high-quality music since
CD-ROMs “could store nearly 260 times more data than
TurboGrafx [TurboChip] cards” (Kent, 2001, p. 413).

FIGURE 6.4 Screenshots of TG-16 launch titles (a) Keith Courage in Alpha Zones and (b) R-Type.
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FIGURE 6.5 The NEC SuperGrafx (Japan), (a) TurboGrafx-CD add-on connected to a TurboGrafx-16 console (b), and the

TurboDuo combo system (c).

()

(b)

Unlike the HuCards and TurboChips (shown in Figure
6.6), there was no region protection on TurboGrafx-CD
and CD-ROM? games. This meant that games released
exclusively in Japan could be played on U.S. systems and
vice versa. Many of the best CD-ROM? import titles
contained all-Japanese text and/or language, however,
making many games difficult or impossible for most U.S.
consumers to play.

NEC later released a portable version of the TG-16
called the TurboExpress for $249, which played all
TG-16 games and featured a TV tuner add-on. There
was also the TurboDuo, which combined the CD-ROM
add-on and TurboGrafx-16 into one unit for just $299.
By this point, however, NEC would begin to slip into a
distant third place in the U.S. video game market behind
Sega and Nintendo.

B CONSOLE COMPARISON:
TURBOGRAFX-16 VERSUS NES

The TurboGrafx-16 launched at the same price as the
NES nearly four years earlier. While both systems
contained 8-bit CPUs, TG-16’s 8-bit Hu6820 proces-
sor (7.6 MHz) (Table 6.2) packed much more speed
compared to the NES’s 8-bit Ricoh 6502 processor
(1.79 MHz).

The TG-16 was capable of displaying games with a
512 x 224 pixel resolution; however, most of its titles
were programmed at 256 x 239—about the same reso-
lution as the NES.

Resolution aside, the TG-16’s 16-bit GPU was better
at handling larger sprites and its high color palette gave

(c)

its graphics a huge advantage. The TG-16 was capable of
displaying a whopping 482 colors on-screen, compared
to the NES’s paltry 24 on-screen color capacity. Sound
and music were also much cleaner on the TG-16.

Part of the marketing strategy in the fourth genera-
tion was to differentiate from the previous generation by
emphasizing the newer consoles’ technical superiority.
The buzz word of the fourth generation was “16-bit.”
Prior to this generation, most gamers never even spoke
about “bits” or other technical specifications of their
consoles. One popular dispute was whether the
TurboGrafx-16 was a true 16-bit system. The console
was marketed as a 16-bit system, but the TG-16 was
really powered by an 8-bit central processing unit
(CPU) with a dual 16-bit graphics processing unit
(GPU).

® KEY TURBOGRAFX-16 TITLES

Less than a quarter of the estimated 650 PC Engine titles
ever made it to U.S. retailers, but the TurboGrafx-16 still
had a number of solid titles worth checking out. Bonk
from Bonk’s Adventure became a mascot for the system,
spawning three side scrolling adventures. Blazing Lazers
was an enjoyable vertical shooter developed by Compile,
who became known for its shooters (known as shoot’em
ups or “shmups”) during this period.

Military Madness helped pave the way for real-time
and turn-based strategy games. Splatterhouse caught
gamers’ attention with its lead character’s resemblance
to Jason from the Friday the 13th movies, while the
pinball title Alien Crush had the organic look of the



136 ® The Video Games Textbook

FIGURE 6.6 Magazine advertisement for the TurboGrafx-16 in November 1992.

TAKE THREE OF THESE
AND CALL YOUR FRIENDS
IN THE MORNING.

We've got just what the doctor ordered.
These three games for your TurboGrafx-

and obstacles on a South Seas
island il you want to rescue your
bride-to-be.

And while these games can
be addicting. they won't harm
your system. That's because
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of the 16 bit revolution.
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the video game blues.
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“Jackie Chan's Action Kung
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Adventure Island”, where
vou'll have to avoid encmies

bo Technologies. Inc
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Chan's Acton Mg Fu, ard Kew Adventure lsland are irademaris of © 1982 Hudson Saft
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FIGURE 6.7 Box art to five defining TurboGrafx-16 titles including: (a) Blazing Lazers, (b) Military Madness, (c) Splatterhouse,

(d) Bonk’s Adventure, and (e) Neutopia.

movie Alien. Similar to how Electronic Arts designed
its computer software packaging after vinyl records,
TG-16 titles (Figure 6.7) were essentially packaged in
CD jewel cases with a modified interior to hold the
TurboChip game cards. TG-16 games had plenty of
style, however, many of them lacked the overall depth
of NES favorites such as Super Mario Bros., Zelda, and
Metroid.

HEAD-TO-HEAD

To compare the graphics and sound between the
TurboGrafx-16 and NES, see each system'’s version of
Adventure Island, Bomberman, and Jackie Chan’s Action
Kung Fu.

TABLE 6.2 NEC PC Engine/TG-16 Tech Specs

Manufacturer: NEC & Hudson Soft
Launch Price:  $199.99
Release Date: 10/30/87 (JP), 8/29/89 (US),

11/22/89 (EU)
Format: TurboChip (called “HuCard” in Japan)
CPU: 8-bit Hu 6820 processor (7.6 MHz)
Memory: 8 KB work RAM, 64 KB video RAM
Resolution: 256 x 239, 336 x 239, and 512 x 224
Colors: 482 from a palette of 512
Sound: 6 channel wavetable synthesis

® SEGA MEGA DRIVE

Shortly after the release of the PC Engine in Japan, Sega
released its own 16-bit system on October 29, 1988—the
Sega Mega Drive. “Mega” had the subtext of superiority,
while “Drive” suggested both power and speed. To
compete with the Famicom and PC Engine, Sega built its
new machine “around the Motorola 68000 processing
chip, the same chip that Apple used to power the
Macintosh computer” (Kent, 2001, p. 401). It also had a
separate 8-bit processor for sound. The Zilog Z80 was
used as a secondary CPU to handle the sound to reduce
the load on the main CPU (Sato, 2013).

The Mega Drive was developed by Sega’s R&D
(Research and Development) team supervised by
Hideki Sato and Masami Ishikawa. It debuted at
¥21,000 (approximately $168 USD), and while techni-
cally superior to the Famicom and PC Engine, it failed to
compete with either console in Japan. The system
launched without an initial pack-in title and only Space
Harrier IT and Super Thunder Blade were available at
launch. It also did not help Sega that Super Mario Bros. 3
was released on Famicom just one week earlier.

Like with the Master System, one of Sega’s promises
with the Mega Drive was to bring the arcade experience
home. As the first true 16-bit console, it could now
deliver on that promise. Sega prepared a U.S. launch of
the console for the following year.
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HANDHELD SNAPSHOT: GAME BOY FIGURE 6.8 Nintendo Game Boy.

The Game Boy (Figure 6.8) was created by Satoru Okada
and Nintendo R&D1 team led by Gunpei Yokoi. The system
launched in the United States on July 31, 1989 for just
$89.95. The smaller Game Boy Pocket released in 1996.
Even with its monochrome display, Game Boy became the
most popular handheld system with interchangeable car-
tridges, selling tens of millions of units. The system’s success
has been attributed the pack-in title Tetris by Alexey
Pajitnov, its low cost, and excellent battery life (McFerran,
2009, p. 148). See Table 6.3 for specs.

TABLE 6.3 Game Boy Tech Specs

Format: Cartridge/4 AA batteries (up to 30 hours)
CPU: 8-bit Sharp LR35902 processor (4.19 MHz)
Memory: 8 KB SRAM, 8 KB video RAM
Resolution: 160 x 144 pixels/2.6" diagonal LCD screen
Colors: 4-level grayscale
Sound: 4-channel FM mono speaker with a

3.5 mm stereo jack

Its library of more than 1000 games played a major role
in the handheld’s success, with exclusive sequels/spinoffs
from the Castlevania, Mario, Metroid, and Zelda franchises,
along with the introduction of new Nintendo stars such as
Kirby (seen in Figure 6.9) and Wario.

FIGURE 6.9 Box art to five top Game Boy titles: (a) Kirby’s Dream Land, (b) Super Mario Land 2: 6 Golden Coins,
(c) Tetris, (d) The Legend of Zelda: Link’s Awakening, and (e) Pokémon Yellow.




m SEGA GENESIS

Where the Mega Drive released a full year after the PC
Engine in Japan, the Sega Genesis (Figure 6.10) beat the
TurboGrafx-16 to the U.S. market by two weeks.
Released on August 14, 1989 for $189, the Genesis came
bundled with one controller and a port of the arcade
game Altered Beast. The kidney bean-shaped controller
may have been attractive to U.S. gamers as it accom-
modated larger hands. Its sleek design and action-
oriented game library made the Sega Genesis an
attractive console for the male teenage audience.

*Q° DID YOU KNOW?

Sega’s 16-bit console was known as the Mega Drive just
about everywhere else in the world except for the United
States. The name was changed to Genesis due to a pos-
sible trademark dispute with U.S. storage devices man-
ufacturer Mega Drive Systems Inc. (Sczepaniak, 2006,
p. 45).

The Genesis launched with six available titles (Table
6.4), which was the largest selection of games out of
the three Sega console launches. In about a month or
less, four more titles were available, including Ghouls

The 16-bit Era = 139

‘n Ghosts, Arnold Palmer Tournament Golf, World
Championship Soccer, and Super Hang-On. To extend the
Genesis library, Sega offered a $35 peripheral called the
Power Base Converter (Figure 6.12a). The Power Base
Converter plugged into the Genesis’s cartridge slot and
allowed the console to play Master System games.

+ Alex Kidd in Enchanted
Castle

» Altered Beast
(Figure 6.11a)

+ Last Battle

» Space Harrier I1
(Figure 6.11b)
+ Thunder Force II
» Tommy Lasorda Baseball

Sega’s library of arcade game ports was not enough to
push the Genesis to greatness in North America. It still
had to overcome an initial deficit of third-party software
support due to Nintendo’s strict licensing policy that
kept top developers like Capcom and Konami from
developing for the system in the beginning. Until such
third parties could develop games for the Genesis, Sega
would often buy the rights to their games and repro-
gram the games for Genesis under the Sega name. Some
examples of this include Capcom arcade hits Forgotten
Worlds, Ghouls ‘n Ghosts, and Strider.

Sega Enterprises CEO Hayao Nakayama hired
Michael Katz (Intellivision, Coleco) as President of Sega
of America just one month after the console’s U.S.

FIGURE 6.10 Sega Genesis and 3-button controller (U.S.), which was the first console to release outside of Japan with nearly

identical casing to its Japanese sibling (Mega Drive).
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FIGURE 6.11

Screenshots from Genesis launch titles (a) Altered Beast and (b) Space Harrier II.

GROO GRO0

release. His charge from Nakayama: “Hyakumandai!”
(“One million units!” in Japanese). In an attempt to reach
this goal, Katz led Sega toward producing a number of
games endorsed by popular sports figures such as in
early titles Tommy Lasorda Baseball and Arnold Palmer
Tournament Golf. The result was a number of celebrity-
endorsed games such as Pat Riley Basketball, Joe
Montana Football, James ‘Buster’ Douglas Knockout
Boxing, and Michael Jackson’s Moonwalker (Figure
6.13). Ironically, it was Electronic Arts games like John
Madden Football, NHL Hockey, and its own lineup of
original sports titles that really helped the Genesis gain
momentum.

The second contribution Katz made was perhaps
Sega’s most memorable advertising campaign. The first

Nt P gl

Genesis slogan was “We bring the arcade experience
home.” Katz and his team decided to attack Nintendo
head-on and came up with the slogan “Genesis does
what Nintendon’t” (Fahs, 2009, p. 4). After 14 months,
Katz was only able to help Sega sell a half-million units
and was replaced by Tom Kalinske from Mattel.
Kalinske’s four-part strategy for the Genesis involved:
(1) lowering the price of the console to $149 (and
eventually $99), (2) creating a U.S. development team
to make more U.S.-friendly games, (3) continuing
to push Sega’s aggressive advertising campaign, and
(4) replacing Altered Beast as the pack-in title with its
upcoming game, Sonic the Hedgehog (Kent, 2001, p. 427).

Probably due to their smaller market appeal, Sega
did not release a light gun for the Genesis until 1992.

FIGURE 6.12 Two of the many Genesis add-ons: (a) Power Base Converter and (b) Sega CD.
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FIGURE 6.13 Magazine advertisement for the Sega Genesis in 1990.
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The Menacer light gun peripheral was most likely
created in response to the Nintendo Super Scope,
which was released for the SNES the same year. In
response to the Super Nintendo’s 6-button controller,
Sega released a 6-button controller of its own in 1993.
Perhaps what the Genesis became known for the most
in its latter years (for better or for worse) were its add-
on units.

In addition to the Power Base Converter, which
allowed the Genesis to play 8-bit Master System games,
Sega followed in the footsteps of the TurboGrafx-16 and
introduced its own CD-ROM add-on unit (Figure 6.12b)
on December 12, 1991 in Japan and on October 15, 1992
in North America. Simply dubbed the Sega CD, the $299
optical disc unit provided hundreds of times the storage
space of regular cartridges and could output CD quality
sound. The add-on also contained the ability to scale and
rotate graphics—something that could only be done on
the standalone Genesis either artificially or with addi-
tional chips like the Sega Virtua Processor (SVP) chip
in Virtua Racing.

Because it worked in tandem with the Genesis, Sega
CD games were limited to the console’s 64 on-screen
color limitation. This made many of the Full Motion
Video (FMV) style games that utilized live actors (such
as Sewer Shark and Night Trap) appear washed out
compared to the millions of colors displayed on standard
television programs. While FMV games offered a new

Manufacturer: Sega

Launch Price: $189.99

Release Date:

experience and were popular in the beginning, they
quickly became nothing more than a fad from their lack
of gameplay depth. Still, Sega sold more than 2 million
Sega CD units.

B CONSOLE COMPARISON: GENESIS
VERSUS TURBOGRAFX-16

Comparing the first two fourth-generation consoles,
“TurboGrafx clearly lagged behind Genesis in overall
power, though it could display far more colors on the
screen” (Kent, 2001, p. 412). It was the Genesis’s 16-
bit Motorola 68000 processor and Z80 co-processor
(Table 6.5) that helped it excel over the TG-16. When
comparing similar titles, Genesis games would often
contain many more layers of parallax scrolling (sep-
arate background objects moving at different speeds),
giving a greater sense of depth perception to the
stages.

The systems were basically a draw when it came to
cartridge storage capacity. “No HuCard was larger than
8 MegaBits, except for Street Fighter [II] which was 20.
By comparison, the MegaDrive/Genesis version of the
same game was 24 MegaBits” (NFG Games, 2015).
Sound quality for both systems was often a matter of the
developer’s effort and/or mastery of the sound hardware
for each machine. Yuzo Koshiro was a master video
game music composer who produced many memorable

10/29/88 (JP), 8/14/89 (US), 11/30/90 (EU)

16-Bit Motorola 68000 (7.67 MHz)

Zilog Z80 co-processor (3.58 MHz)

1 MB (8 Mbit) ROM/64 KB RAM

Format: Cartridge

CPU:

Memory:

Resolution: 320 x 224 pixels
Colors:

Sound:

64 from a palette of 512
6 channel stereo



soundtracks for the Genesis, including The Revenge of
Shinobi and Streets of Rage series among others.
Responsible for the powerful score of ActRaiser on the
Super Nintendo, Koshiro has been regarded as “arguably
the greatest game-music composer of the 16-bit age”
(Nintendo Power, 2006, p. 102).

HEAD-TO-HEAD

To distinguish the graphics and sound between Genesis
and TurboGrafx-16, compare the following TG-16 games
that were later ported to Genesis: Cadash, Devil’s Crush
(TG-16) to Dragon’s Fury (Genesis) and Aero Blasters
(TG-16) to Air Buster (Genesis).

m KEY GENESIS TITLES

The key title to Sega’s success with Genesis was Sonic the
Hedgehog (seen in Figure 6.14), programmed by Yuji
Naka (Phantasy Star, Ghouls ‘n Ghosts). Developed
directly for the U.S. market, Sonic’s designer Naoto
Ohshima explained, “his shoes were inspired by the
cover to Michael Jackson’s Bad [album], which con-
trasted heavily between white and red [which] went well
for a character who can run really fast, when his legs are
spinning” (Ohshima, 2009, p. 2). Sonic’s bad attitude
and blue color perfectly symbolized Sega’s image at that
time.
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The game released in the United States on June 23,
1991—more than a month before Sonic’s Japanese
release and two months before Super Nintendo would
reach U.S. shores. Sonic’s graphics and sound were some
of the best on the Genesis at that time. Naka and his
team were able to squeeze sound and graphic quality out
of the system like nothing seen before it. Controlling the
hedgehog as he blazed across the screen, bounced oft of
springboards, and ran 360-degree loops was a refresh-
ingly new experience for gamers.

Other defining titles could be found throughout each
phase of the Genesis’s history. Phantasy Star II was the
sequel to the Master System classic and spawned two
sequels on the Genesis. Sonic the Hedgehog also received
two sequels on the system, as well as several spinoffs like
Sonic & Knuckles and Sonic the Hedgehog Spinball.

Genesis was also a choice system for “beat’em up”
games with its three Streets of Rage titles. Once Nintendo’s
third-party licensing limitations were lifted, the Genesis
received some excellent games from Capcom and Konami
such as Street Fighter II": Special Champion Edition, Rocket
Knight Adventures, Castlevania: Bloodlines, and Contra
Hard Corps. One of the most regarded action games on the
system was Treasure’s Gunstar Heroes, a platform shooter
that had many special effects once thought impossible on
the Genesis. Well over 700 games were released for the
system, with most of its best titles landing on American
store shelves.

FIGURE 6.14 Box art to five defining Genesis titles including: (a) Phantasy Star II, (b) Sonic the Hedgehog, (c) Streets of Rage 2,

(d) Shinobi III, and (e) Gunstar Heroes.
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HANDHELD SNAPSHOT: ATARI LYNX
FIGURE 6.15 Atari Lynx.

The Atari Lynx (Figure 6.15) launched on September 1, were officially licensed and an estimated 3 million Lynx
1989 for $189.95—about a month after Nintendo’s systems picks) were sold. Despite its successes, its popu-
Game Boy. It was the first handheld system with a larity paled in comparison to the Nintendo Game Boy.

color, backlit LCD screen, sported 16-bit graphics, and

could be flipped upside down to accommodate left or TABLE 6.6 Atari Lynx Tech Specs

right-handed play. See Table 6.6. The Lynx had the Format:  Cartridge/6 AA batteries (4—6 hours) -
ability to scale sprites, as the well as the capability of CPU: 8-bit WDC 655C02 (4 MHz); 2 x 16-bit
networking several units together for multiplayer CMOS (16 MHz)

Memory: 64 KB RAM

ti ith Coml bles.
achon with ~-omiynx casies Resolution: 160 x 102 pixels/3.5" diagonal LCD screen

An updated “Lynx II” was released in July 1991,

. . . Colors: 16 from a palette of 4096 colors
featuring better battery life, a sleeker design, and an . .
. . Sound: 4 channel, 8 bits per channel, with 3.5 mm
improved headphones jack that added stereo sound. .
headphones jack

Approximately 72 games (see Figure 6.16 for top picks)

FIGURE 6.16 Box art to five defining Lynx titles: (a) Blue Lightning, (b) S.T.U.N. Runner, (c) Chip’s Challenge, (d) Todd’s
Adventure in Slime World, and (e) California Games.
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FIGURE 6.17 Nintendo Super Famicom console and 6-button controller.

® SUPER FAMICOM

The Famicom remained a strong competitor to the PC
Engine and the Mega Drive was not selling well in Japan.
Similarly, the NES continued to perform well after the
release of the Genesis and TurboGrafx-16 in the west.
Nintendo had dominated the last generation by such a
wide margin, they weren’t in a real hurry to enter the 16-
bit market compared to their competition. Nintendo
finally launched the Super Famicom (SFC) (Figure
6.17) in Japan on November 21, 1990—more than three
years after PC Engine and over two years after the Mega
Drive launched. The system was created by Famicom
designer Masayuki Uemura.

Its debut price was ¥25,000 yen (about $210) and like
its predecessors, only two games were available on
launch day—F-Zero and Super Mario World. According
to Steve Kent (2001), “nearly 1.5 million people [in
Japan] ordered the console” and “tens of thousands of
people lined up in front of department and electronics

stores the night before” its release—leading to all of
Tokyo being slowed down in the process (p. 431). The
Super Famicom quickly became the leading 16-bit
system in Japan, followed by the NEC PC Engine in
second, and Sega’s Mega Drive in a distant third place.

® SUPER NINTENDO

A vyear after its debut in Japan, Nintendo released the
Super Nintendo Entertainment System (SNES) (Figure
6.18) in the United States on August 23, 1991 for $199.
The system was redesigned by Lance Barr—the same
designer who remodeled the NES for the U.S. market.
Like the Super Famicom, its controller featured four
main action buttons, two unique shoulder buttons, and
was more ergonomic than the NES pad. The button
colors were changed from green, blue, red, and yellow to
shades of purple and Barr “changed the controller’s X
and Y buttons so they had a concave curvature, which
offered a better haptic distinction between all four face

FIGURE 6.18 The Super Nintendo Entertainment System with a 6-button controller.
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buttons” (Reeves, 2017, p. 95). The North American
system came bundled with the classic hit Super Mario
World and despite only a handful of launch titles (Table
6.7), more than 30 games were available by the end of
December—including ActRaiser, Final Fantasy II, Super
Castlevania 1V, and Super Ghouls ‘n Ghosts.

TABLE 6.7 Super Nintendo U.S. Launch Titles

o F-Zero (Figure 6.19a)  + SimCity
+ Gradius III « Super Mario World
» Pilotwings (Figure 6.19b) ‘

Unlike the consumer loyalty it embraced in Japan, the
video game market was a bit different in North America
and many gamers had hopped on the Sega bandwagon.
By the time the Super NES was released, the Sega
Genesis was selling for $149 and had established itself
as the next generation market leader in the United
States (Sheff, 1993, pp. 353-356). Nintendo also had to
compete with Sega’s aggressive marketing campaign.
Following the “Genesis does what Nintendon’t” adver-
tisements (Figure 6.20), Sega started a line of commer-
cials that depicted Mario as a slow game for children,
with Sonic the Hedgehog portrayed as the game that cool
people (especially teens) should be playing.

When competition between the Super Nintendo and
Sega Genesis heated up, the TurboGrafx-16 was out of
the race and became a clearance item on most store
shelves. In what became known as the most prominent
“console war,” the rivalry between Sega and Nintendo

reigned fierce during this time. Sega coined the term
“blast processing” in their advertisements to emphasize
the systems faster processing speed. The SNES became
known for its “Mode 7” special effects that allowed for
the scaling (zooming) and rotation of graphics. In short,
the SNES contained many graphics modes, labeled zero
through seven. The seventh mode [Mode 7] allowed for
programmers to scale and rotate background graphics
(Ritz, 2013). To complement its hardware strengths,
Nintendo’s new slogan became “Now Youre Playing
with Power—Super Power.”

B CONSOLE COMPARISON: SNES VERSUS
GENESIS AND TURBOGRAFX-16

Mode 7 was one of the biggest features that set the SNES
apart from Genesis and TurboGrafx-16. Its capabilities
allowed for unique level design and shifting “camera
angles” as immediately noticeable in games like F-Zero
and Pilotwings. The effects were used in a multitude of
ways (often coming across like developers experiment-
ing with the technology) such as warping the title on the
introductory screen of ActRaiser, rotating levels in Super
Castlevania IV, and the 3D flying overview maps in
Secret of Mana. The system was also capable of mosaic
(scrambling blocks) effects and true color layering
(where translucent sprites could be seen through and
blend with background colors). Konami’s The Legend
of the Mpystical Ninja (Figure 6.21) used all of these
effects.

FIGURE 6.19 Screenshots from SNES launch titles (a) F-Zero and (b) Super Mario World.

Q0nonn

3

MW“ 1I| :I‘ mmwmw'?:r_' e
\ « 15
: 0- 00

~ READY, Tn._

a— o

e e e e e e e e e e e s L T TN TN ‘
> -




The 16-bit Era m 147

FIGURE 6.20 Magazine advertisement for Super Nintendo in 1992.

SUPER NINTENDD.
rex L rrits ey

ALK

Puts you in control.

The new SUPER NES CONTROL SET" gives Mario Paint (sold with the new Super NES
you the ultimate power of choice. We've given Mouse) may be just the ticket. How about the
Mario a break by taking the Game Pak out of new epic Legend of Zelda game? F-Zero?

the package and lowered the price to put the  Final Fantasy II? Are your sights set on the
control where it belongs -- with you! So the amazing Super Scope 6? The choice is yours.
question arises: Which game will you buy And with a price tag of only $99.99* lookin'
first? How about the arcade sensation Street  you in the face, how can you refuse? Exercise
Fighter 11? It's a knock out! Are you into art?  your power to choose. CHOOSE CONTROL!

Make your choice from over 125 Super NES games
planned for release by the end of the year.

* Suggested retail price.
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FIGURE 6.21

and Mode 7 scaling and rotation effects.

Screenshots from Konami’s The Legend of the Mystical Ninja showcasing the Super Nintendo’s color layering
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Another feature that gave the Super Nintendo an edge
over its competitors was its S-SMP audio processing unit
(Table 6.8). The unit consisted of a Sony SPC700 8-bit
processing core, a 16-bit digital signal processor (DSP),
64 K of static random-access memory (SRAM) shared
by the two chips, and a 64-byte boot ROM. The sound
system operated almost entirely independent of the rest
of the console and could produce much more realistic
sound samples when compared to the Genesis or
TurboGrafx-16.

Its highest resolution edged out the TG-16’s 512 x
224, but like that console (perhaps to accommodate its
slower processor), most SNES games ran at its lower
256 x 224 resolution. TG-16 led in on-screen color
capacity with 482, compared to Super Nintendo’s 256

TABLE 6.8 Super Famicom/SNES Tech Specs

Manufacturer:  Nintendo

Launch Price:  $199.99

Release Date: 11/21/90 (JP), 8/23/91 (US), spring
1992 (EU)

Format: Cartridge

CPU: 16-bit Ricoh 5A22 processor
(3.58 MHz)

Memory: 128 KB RAM

Resolution: 256 x 224 to 512 x 478 pixels

Colors: 256 (more with blending) from a
palette of 32,768

Sound: 8-channel stereo S-SMP audio

processing unit

e -
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and Genesis’s 64; however, some SNES games (like
Donkey Kong Country) were rumored to display
thousands of on-screen colors using scale line blending
tricks. A number of enhancement chips were produced
for SNES software, such as the SuperFX chip, for ren-
dering 3D polygon graphics in games like Star Fox and
Stunt Race-FX.

The one feature that Super Nintendo lacked was
processing speed. Sega’s Motorola 68000 clocked at
7.67 MHz, more than twice the speed of the SNES’s
Ricoh 5A22. However, it was Sega’s Yamaha VDP
graphics chip which provided quicker Direct Memory
Access (DMA) transfer speeds and VRAM bandwidth
that really made it faster. Many SNES titles (especially in
the beginning) were plagued with slowdown, where the
graphics and gameplay slowed down below regular
speed. Slowdown did not affect a game’s music but was
nonetheless distracting. While Sonic the Hedgehog was
blazing through levels on the Genesis, SNES games like
Gradius III would slow down to a crawl when there were
too many simultaneous objects moving on the screen.

HEAD-TO-HEAD

There were a vast number of games that were released on
both the Super Nintendo and Sega Genesis. To compare
the gameplay, graphics, and sound between them, see
each system’s version of Aero the Acrobat, Earthworm
Jim, Mortal Kombat Il, and Thunder Force Ill (Genesis)
versus Thunder Spirits (SNES).



® KEY SUPER NINTENDO TITLES

The Super Nintendo released a long line of defining titles
over its lifespan. It became the console of choice for RPG
fans with hits like Final Fantasy II and III (IV and VI in
Japan) Chrono Trigger, Secret of Mana, and others.
Nintendo’s popular exclusives from the previous gen-
eration returned with enhanced sequels such as Super
Metroid, The Legend of Zelda: A Link to the Past (shown
in Figure 6.22), plus a late sequel to Super Mario World
titled Yoshi’s Island.

New franchises such as Super Mario Kart and Star Fox
were also introduced on the SNES. And just when gamers
thought they had seen everything the system had to offer,
Donkey Kong Country emerged utilizing pre-rendered 3D
graphics (i.e., advanced computer modeling) and other
new techniques to produce one of the best-looking games
on the console. Donkey Kong Country sold out of its
initial shipment of 500,000 units in less than a week
(Kent, 2001, p. 497) and spawned two SNES sequels.
More than 700 games were released for the Super
Nintendo in the United States, with approximately double
the amount of titles on the Super Famicom in Japan.
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® NO CD-ROM?

Nintendo had originally planned on a CD-ROM add-on
unit for the Super Nintendo, to be developed by Sony
Corporation. By the time a prototype (sample model)
had been developed by Sony, Nintendo began fearing
business conflicts with the company—that giving Sony
access to their technology could be a risk. “Nintendo
executives allowed Sony to announce plans for the drive
at the Consumer Electronics Show, then appeared the
next day to say they had struck a deal with Philips N.V.”
(Kent, 2001, p. 452). Neither add-on unit was ever
released for the console, and the SNES would become
the only fourth-generation competitor without a CD-
ROM system.

*)* DID YOU KNOW?

The Genesis outsold the SNES in the United States by
almost two to one during the 1991 holiday season, making
Sega the 16-bit console leader with a 55% market share
in January 1992 (Game Informer, 2002, p. 117).

FIGURE 6.22 Box art to five defining SNES titles including: (a) Chrono Trigger, (b) Super Metroid, (c) Final Fantasy III, (d) The
Legend of Zelda: A Link to the Past, and (d) Donkey Kong Country.
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HANDHELD SNAPSHOT: SEGA GAME GEAR
FIGURE 6.23 Game Gear.

The Game Gear (Figure 6.23) was Sega’s answer to
Nintendo’s Game Boy. It launched on October 6, 1990 in
Japan and in the West on April 26, 1991 for $149.99.
While less powerful than the Atari Lynx, Game Gear’s
backlit screen supported twice the number of on-screen
colors. To expedite development of the handheld, Sega
used much of the same technology from the 8-bit Master
System (Wild, 2009, p. 161). See Table 6.9 for specs.

In addition to a TV Tuner, a Master Gear Converter
allowed Master System games to be plugged into the
Game Gear. Beyond its many Master System ports, Sega
produced numerous spinoffs of its popular franchises
on the system (Figure 6.24). More than 300 games were

officially licensed and about 10 million Game Gears were
sold globally.

TABLE 6.9 Game Gear Tech Specs

Format: Cartridge/6 AA batteries (3—5 hours)

CPU: 8-bit Zilog Z80 processor (3.57 MHz)

Memory: 24 KB (8 KB RAM and 16 KB video RAM)

Resolution: 160 x 146 pixels/3.25" diagonal LCD
screen

Colors: 32 from a palette of 4096

Sound: 4-channel mono speaker with 3.5 mm
stereo jack

FIGURE 6.24 (a) Sonic The Hedgehog: Triple Trouble, (b) Shinobi II: The Silent Fury, (c) Shining Force: The Sword of
Hajya, (d) Ax Battler: A Legend of Golden Axe, and (e) Super Columns.
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FIGURE 6.25 NeosGeo Advanced Entertainment System with its large joystick controller.

B SNK NEO*GEO AES

One more fourth-generation console to reach the market
was created by Shin Nihon Kikaku (“New Japan
Project”), shortened to SNK Corporation in 1986. SNK
was founded by Eikichi Kawasaki as a Japanese coin-op
arcade developer in 1978. The company gained popu-
larity from its arcade titles Vanguard (1981) and Ikari
Warriors (1986), as well as its NES games Baseball Stars
(1989) and Crystalis (1990).

SNK knew that one of the biggest chores for arcade
operators was the practice of swapping out entire arcade
cabinets every time old games were replaced with new
titles. To alleviate this issue, the company developed the
NeoeGeo MVS (Multi Video System) in 1990. The
MVS was a single arcade cabinet that featured multiple,
selectable titles (usually between two and four games),
which could be easily changed by swapping internal
cartridges and changing illustrations on the exterior of
the cabinet. In addition to relieving arcade operators
from replacing entire cabinets, having four titles in one
cabinet saved floor space and proved to be quite prof-
itable. That same year, SNK developed a home version of
the MVS called the NeoeGeo AES (Advanced Enter-
tainment System) (Figure 6.25).

The NeoeGeo AES kept its original name and released
in the United States on June 18, 1991 for $649. It’s “Gold
System” came bundled with two joystick controllers and
one game: Baseball Stars Professional or NAM-1975.
What made the NeoeGeo unlike any console before it
was that the AES was technologically identical to its
MVS arcade counterpart, meaning its games were exact
copies of the arcade games. NeoeGeo AES truly brought
the arcade experience home. The system even featured a

memory card slot that allowed console owners to save
their progress on certain arcade games and continue
them at home (or vice versa) if they owned the respective
cartridge.

*0° DID YOU KNOW?

“The NeoeGeo AES was originally only intended as
a rental console for commercial establishments, but
became popular enough among consumers to warrant a
release as a home console” (Yang & Slaven, 2002,
p. 338).

The AES released with a decent number of launch titles
(Table 6.10), but the price tag held back the average con-
sumer from even considering the system. Most NeosGeo
cartridges cost between $199 and $249 since they were
both physically large and could hold over 100 times more
data than other fourth-generation cartridges.

TABLE 6.10 Neo«Geo AES U.S. Launch Titles

+ Alpha Mission II + League Bowling

+ Baseball Stars Professional + Magician Lord
(Figure 6.26a) (Figure 6.26b)

« Cyber-Lip . NAM-1975

+ Ghost Pilots + Ninja Combat

+ King of the Monsters + Top Player’s Golf

To help move the system, VP of marketing Kent
Russell launched an aggressive marketing campaign that
was often more controversial than Sega’s. One memo-
rable ad claimed, “YOU NEED A SET OF THESE” (with
a picture of two steel balls) “TO PLAY ONE OF THESE”
(with a picture of a NeoeGeo console). Another ad
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FIGURE 6.26 Screenshots from AES launch titles (a) Baseball Stars Professional and (b) Magician Lord.

HB 2-0 JR
TOP 1

depicted a woman in lingerie with the caption “I
Remember When He Couldn’t Keep His Hands Off Me!”
as her man appeared in the background deeply dis-
tracted by the NeoeGeo title Cyber Lip. The print
advertisement in Figure 6.27 further illustrates this
aggressive marketing campaign.

One game that shaped the future for NeoeGeo was
Capcom’s arcade hit Street Fighter 1I: The World Warrior
(1991). SFII is credited for launching the fighting boom
in the early 1990s, which revived the arcade scene for a
while (June 2013). SNK jumped on the bandwagon
and became one of the most prolific fighting game
publishers, with titles like Fatal Fury, Art of Fighting,
Samurai Shodown, The King of Fighters, and many more.

TABLE 6.11 Neo+Geo AES Tech Specs

Manufacturer: SNK

Launch Price: $649.99

Release Date: 4/26/90 (JP rental), 6/18/91 (U.S.),
7/01/91 (national)

Format: Cartridge
CPU: Motorola 68000 (12 MHz)
and Zilog Z80 (4 MHz)
Memory: 64 KB main, 84 KB (total) video,
2 KB audio
Resolution: 304 x 224 pixels
Colors: 4096 from a palette of 65,536

Sound: 15 channel stereo

B CONSOLE COMPARISON: NEO*GEO AES
VERSUS THE REST

The NeoeGeo AES was in a league of its own from its
high price tag and from being the most powerful
console of the fourth generation. Some of the adver-
tisements for the NeoeGeo marketed the console as 24-
bit, although it was technically a 16-bit system powered
by a 16-bit Motorola 68000, which ran parallel to an 8-
bit Zilog Z80 co-processor (Table 6.11). On paper, this
is similar to the specs of the Sega Genesis; however,
Neo-Geo’s processor was much faster. The AES’s 65,536
color palette and 4096 on-screen color capacity was
leagues ahead of other fourth-gen systems. With more
memory to work with and nearly double the number of
sound channels, most NeoeGeo games looked and
sounded far better than all other fourth-generation
console games.

HEAD-TO-HEAD

A great way to compare NeoeGeo games with Super
NES and Genesis titles is to compare AES games that
were ported to Nintendo and Sega’s consoles. To com-
pare the gameplay, graphics, and sound between them,
check out all three systems’ versions of Fatal Fury, Fatal
Fury Il, Art of Fighting, 2020 Super Baseball, and Samurai
Shodown.
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FIGURE 6.27 Magazine advertisement for NeoeGeo in 1991.

IF YOU'RE STILL PLAYING SEGA, NEC,0R
NINTENDO You'RE NoTHING BUT A WEENIE!

= =

IF YOU'RE PLAYING THE INCREDIBLY HiGH POWERED
NEO<GEO SYSTEM YOU'RE A REAL Hot Dog!

Tough talk, but think it over. Why fool around with limp, underpowered 16 bit systems when NEO*GEQ”
now offers the hottest, most advanced video entertainment system in the world!

Fact. NEO+GEO simply out-muscles those guys with the big names. NEO+GEO features a huge 330 meg
hardware setup that delivers robust 15-channel real voice stereo sound. Unmatched graphics with over
65.000 vivid colors of amazing detail! Not to mention effects with 4-dimensional realism.

Does NEO*GEO cost more than other video game systems? You bet. Does a Ferrari cost more than a Yugo
Does Prime Rib cost more than squirrel burgers? With NEO+GEO you get more than you paid for.

It’s simple. Would you rather be a cold weenie?
Or a real hot dog!

4096
Simultaneous oo
Colors
displayed at one T} 4]
time!

A Quantum Leap Forward In Video Entertainment.
Call: SNK at (2133 T87-0990 or Authorized SNK Dealers

* Video Express Inc. (B00) 2536665

* Premier Electronics Group (800) T83-T344

Anyone else may be a weenie in disguige, @i s s
O oy ho & Woon o (1581 w116 ON READER SERVICE



154 ® The Video Games Textbook

FIGURE 6.28 Box art to five defining NeoeGeo titles including: (a) Samurai Shodown, (b) Fatal Fury Special, (c) The Last Blade,

(d) Metal Slug X, and (e) The King of Fighters ‘98.

® KEY NEO*GEO TITLES

Since the NeoeGeo AES library was based off its MVS
arcade machine, most of the games were very action
oriented. The console didn’t really have any deep role-
playing games and most titles could be finished in
under an hour by a seasoned player. A large part of the
AES library consisted of fighting/beatem up games
(Figure 6.28) like Garou: Mark of the Wolves and
Sengoku, followed by shooter/shmup style games such as
Blazing Star and Metal Slug. Beyond these types of
games, the system had a handful of sports titles like
Baseball Stars Professional and Football Frenzy, along
with a few puzzle games like Magical Drop. Approxi-
mately 148 games were released for NeoeGeo, with most
titles appearing on AES.

® NEO*GEO CD

SNK eventually released a standalone, CD-based version
of NeoeGeo called NeoeGeo CD. The system was
created to play more affordable “CD versions” of its
popular cartridges but also had a few exclusive titles.
NeoeGeo CD games retailed for $49 to $79, compared to
the $300 AES cartridges (GamePro, 1995, p. 30). The
console released in Japan during September of 1994 and
October of 1995 in the United States for $399. While
it sold more than a half-million units, the system’s 1X
drive speed suffered from extremely slow load times
(where players would often have to wait 30-60 seconds
for games to start up). SNK released an updated 2X
version of the unit in Japan called the NeoeGeo CDZ,
but the system would quickly become overshadowed by
the wave of fifth-generation consoles.

® FOURTH-GENERATION MARKET
SUMMARY

The PC Engine was quite successful in Japan, at one
point becoming the country’s top-selling video game
console (Electronic Gaming Monthly, 1995, p. 15).
However, it took a distant third place as the TurboGrafx-
16 in the United States, lagging behind the Sega Genesis
and Super Nintendo. The opposite was true of the
Sega Mega Drive, which took third place in Japan,
but did quite well in the United States. “Sega ultimately
sold roughly 40 million Genesis consoles around the
world, but less than a tenth of those were to Japanese
customers. Meanwhile, the PC Engine moved merely
10 million units during its lifetime—but roughly eight
million of those sales happened in Japan” (Parish, 2014).

Sega surpassed Nintendo with a 55% share of the
market in 1992 for a number of reasons. The Mega Drive
and Genesis released two years before the Super Famicom
and Super Nintendo. Its larger library of games (including
Sonic the Hedgehog), lower price tag, and aggressive
marketing campaign provided further leverage. To add to
his legacy, Sega of America President Tom Kalinske is
credited for pioneering the “street date” for video game
releases with Sonic the Hedgehog 2. Called “Sonic
Tuesday,” Sega air shipped the game to all its retailers in
the United States and Europe for a simultaneous, multi-
national release day (Harris, 2014). That year, Nintendo
released a stripped down “Super NES Control Set” for
$99.99 (Figure 6.20), which removed Super Mario World
and included only one controller.

With Sega marketing the Genesis as the more mature
system and the SNES as a child’s toy, it did not help that



Nintendo also developed a reputation for censoring
their early titles. In games like the U.S. version of
beat’em up Final Fight (1991), Nintendo had Capcom
replace blood with flashes and remove all references to
alcohol. Among other changes, Capcom completely
redrew the sprites of the sexy female characters to
heavily-clothed, somewhat androgynous street punks.
When Mortal Kombat (1993) released on both consoles,
Nintendo’s version replaced the blood with sweat and
had several of the game’s fatalities (finishing death
moves) changed to less-violent depictions.

One turning point in the console war was when
Nintendo secured the first home console port of the
popular arcade hit Street Fighter II. The Genesis would
not see a version of the game until well over a year later.
Nintendo also eventually revoked its high level of cen-
sorship and the SNES version of Mortal Kombat IT (1994)
released with all the blood and fatalities intact. As the
system matured and its library grew, the Super Nintendo
would go on to outsell the Sega Genesis before the end of
the fourth generation. The Genesis may have ultimately

FIGURE 6.29 Fourth-generation console sales graph.
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been outsold in the end because of Sega’s focus on the next
generation of 32-bit hardware, leaving the true winner of
the 16-bit console war up for debate—at least in the
United States. In the end, Sega sold close to 20 million
Genesis units compared to approximately 23 million
Super Nintendo systems in North America. Globally, the
margin was even wider as shown in Figure 6.29.

Starting as a rental console for commercial estab-
lishments, the NeoeGeo AES was never planned to be a
mass market console. SNK USA President Ben Herman
claimed his goal for the system was a 10% market share;
however, the console only reached a 2% share (Herman,
2004). In the end, the NeoeGeo AES would never selL
more than a million units and the fourth generation
will most likely be remembered by the notable “console
war” rivalry between Nintendo and Sega. Two lesser-
known, multifunctional consoles from this generation
included the Philips CD-i launched on December 3,
1991 and Pioneer LaserActive, which released on
September 13, 1993.

Console  Approximate worldwide sales (in millions)

TG-16 Approx. 10 million
Genesis Over 35 million
SNES Over 49 million
Neo+Geo [Under 1 million

25 30 35 40 45 50

B FOURTH-GENERATION BREAKTHROUGHS AND TRENDS

There were many breakthroughs and trends that defined the fourth generation of video games. Here is a list of the

top 10 advancements that defined the generation:

1. 16-bit microprocessors

2. Expanded multi-button game controllers (between 3 and 8 buttons)

3. Parallax (multi-layer background) scrolling

4. True and pseudo-3D sprite scaling and rotation

5. Larger sprites (up to 64 x 64 [SNES] or 16 x 512 pixels [NeoeGeo])
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. More color (64 to 4096 on-screen colors from palettes of 512 to 65,536 colors)
7. Color layering

8. Flat-shaded 3D polygon graphics

9. CD-ROM add-ons for larger storage space and FMV (full motion video)

10. Stereo sound with digital audio playback and advanced music synthesis (FM synthesis and “wavetable”
sample-based synthesis)

® ACTIVITY: ARCADE TO HOME PORT COMPARISON 11

To see how 16-bit home console ports became closer to the arcade games they were based on, play or screen
gameplay from an arcade title and its home port for at least 30 minutes each. Take notes on the graphical, aural,
and gameplay differences and similarities.

SUGGESTED TITLES

Compare the arcade version with its home console port of: the TurboGrafx-16 version of Ninja Spirit, Raiden,
or Splatterhouse; the Sega Genesis version of Altered Beast, Golden Axe, or OutRun; and/or the Super
Nintendo version of Final Fight, Mortal Kombat, or Teenage Mutant Ninja Turtles IV-Turtles in Time.

GUIDELINES

Always begin by playing/viewing the arcade version of the game; then discuss how the home port measures
up. Then write a 500- to 1000-word comparison essay comparing the two games in regard to:

 Graphics—include size and scale, color palette, resolution (clarity), animation, effects, and presentation.
¢ Sound - include the quality and accuracy of the games” music and sound effects.
e Playability — include how well the games control and how fun they are to play.

QUESTIONS

1. How do these games compare to arcade ports from the previous generation?

2. Did the home console version add anything to or lack anything important from the arcade experience?

3. Do you feel that the console version was close enough to the arcade game that players would rather
purchase the game and play from home?

4. Didthe arcade version contain any features that would still attract gamers to an arcade venue to play the
game?

5. What impact do you think this had on the arcade industry, if any?

6. Could the publisher/developer have done anything differently?

7. What are your final thoughts?

® CHAPTER 6 QUIZ 2. The 1991 game that helped revive the arcade
industry and popularized the fighting game genre:
1. Sega’s motion-controlled, hydraulic cabinets by a. Street Fighter II: The World Warrior
Director/Designer __ led to games like b. Mortal Kombat
OutRun (1986) and After Burner (1987): c. Virtua Fighter
a. Yuji Naka d. The King of Fighters
b. Yu Suzuki

¢. Yuzo Koshiro
d. Hayao Nakayama



. During its peak success in 1992, this game console
gained a 55% share of the U.S. video game market:
a. Super Nintendo

b. Sega Genesis

¢. TurboGrafx-16

d. Neo«Geo

. Known as the TurboGrafx-16 in the United States,
this system fared much better in Europe and Japan
than in North America:

a. Mega Drive

b. PC Engine

c. Super Famicom

d. Neo«Geo

. The PC Engine was known for being the first system
to:

a. have four controller ports built into the console
b. offer a CD add-on unit to the console

c. play perfect ports of arcade games in the home
d. feature controllers with more than 2 buttons

. This was the only fourth-generation system that
came with large joysticks instead of traditional var-
iants of the d-pad (+) controller:

a. NeoeGeo

b. Sega Genesis

c. Super Nintendo

d. TurboGrafx-16

. Which of these peripherals was not developed for
Sega Genesis?

a. Power Base Converter

b. SuperScope

c. CD add-on

d. 32X

. Early on, developed a reputation for
censoring blood and sexuality from its games:

a. TurboGrafx-16

b. Super Nintendo

c. NeoeGeo

d. Sega Genesis

10.

11.

12.

13.

14.

15.
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. Neo-Geo was known for being the first system to:

a. have four controller ports built into the console
b. offer a CD add-on unit to the console

c. play perfect ports of arcade games in the home
d. feature controllers with more than 2 buttons

Which console was technologically superior based
on tech spec numbers?

a. NeoeGeo

b. Super Nintendo

c. Sega Genesis

d. TurboGrafx-16

What video game is Yuji Naka famous for?
a. Super Mario World

b. Bonk’s Adventure

c. Sonic the Hedgehog

d. All of the above

Which console sold the largest number of units by
the end of the fourth generation?

a. Super Nintendo Entertainment System

b. Sega Genesis

c. TurboGrafx-16

d. Neo«Geo

Which console was not renamed or redesigned for
the U.S. market?

a. Neo-Geo

b. Super Nintendo

c. Sega Genesis

d. TurboGrafx-16

SNK stands for:

a. Shin Nihon Kikaku

b. Shinto Nippon Kyoto

c. Super Nintendo Kart

d. System Network Keyframing

This fourth-generation console was built with only
one controller port and was not considered a true
16-bit system:

a. NeoeGeo

b. Super Nintendo

c. Sega Genesis

d. TurboGrafx-16
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16. This fourth-generation console was unique for its
Mode 7 scaling and rotation graphics effects and
Sony sound chip:

a. NeoeGeo

b. Super Nintendo
c. Sega Genesis

d. TurboGrafx-16

True or False

17. With dimensions of 135 x 130 x 35 mm [or 5.3 X
5.1 x 1.37 inches], the Sega Mega Drive remains the
smallest home console ever made.

18. Altered Beast was the original pack-in title for the
Sega Genesis.

19. The CD-ROM? was the first CD-ROM add-on
(expansion) unit for a video game console.

20. Nintendo coined the term “blast processing” in
their advertisements to emphasize the Super
Nintendo’s faster processing speed.

® FIGURES

FIGURE 6.1
ation: (a) Street Fighter II (1991), (b) Mortal Kombat (1992), and
(¢) Virtua Fighter (1993). (Street Fighter II courtesy of Capcom, 1991;
Mortal Kombat courtesy of Midway, 1992; and Virtua Fighter

Defining arcade fighting games in the fourth gener-

courtesy of Sega, 1993.)

FIGURE 6.2 NEC PC Engine and PI-PD001 controller. (Courtesy of
Evan-Amos - own work, public domain. Available at https://commons
.wikimedia.org/w/index.php?curid=18269320. Retrieved from https://
en.wikipedia.org/wiki/TurboGrafx-16#/media/File:PC-Engine
-Console-Set.jpg.)

FIGURE 6.3 NEC Turbo Grafx-16 console with TurboPad
controller. (Courtesy Evan-Amos - own work, public domain.
Available at
=17385690. Retrieved from https://en.wikipedia.org/wiki/Turbo
Grafx-16#/media/File:TurboGrafx16-Console-Set.jpg)

https://commons.wikimedia.org/w/index.php?curid

FIGURE 6.4 Screenshots from TurboGrafx-16 launch titles (a) Keith
Courage in Alpha Zones and (b) R-Type. (Keith Courage in Alpha Zones
courtesy of Hudson Soft/NEC, 1989; and R-Type courtesy of Irem/
NEC, 1989.)

FIGURE 6.5 The NEC SuperGrafx (Japan), (a) TurboGrafx-CD add-
on connected to a TurboGrafx-16 console (b), and the TurboDuo combo
system (c). (Left: “The SuperGrafx” by Evan-Amos - own work, CC BY-
SA 3.0. Available at https://commons.wikimedia.org/w/index.php
?2curid=18300104. Retrieved from https://en.wikipedia.org/wiki/PC
_Engine_SuperGrafx#/media/File:SuperGrafx-Console-Set.jpg, Center:
“NEC-TurboGrafx-16-CD-FL” by Evan-Amos - own work, public
domain. Available at https://commons.wikimedia.org/w/index.php
?2curid=18874804. Retrieved from https://en.wikipedia.org/wiki/Turbo
Grafx-16#/media/File:NEC-TurboGrafx-16-CD-FLjpg. Right: “NEC-
TurboDuo-Console-wController-L” by Evan-Amos - own work, public
domain. Available at https://commons.wikimedia.org/w/index.php
?2curid=34581517. Retrieved from https://en.wikipedia.org/wiki/Turbo
Grafx-16#/media/File:NEC-TurboDuo-Console-wController-L.jpg

FIGURE 6.6 Magazine advertisement for the TurboGrafx-16 in
November 1992. (From “Too Little, Too Late?”, VintageComputing.com
April 21st, 2008 by Benj Edwards. Retrieved from http://www

.vintagecomputing.com/wp-content/images/retroscan/tgl6_three

_large.jpg)

FIGURE 6.7 Box art to five defining TurboGrafx-16 titles including:
(a) Blazing Lazers, (b) Military Madness, (c) Splatterhouse, (d) Bonk’s
Adventure, and Neutopia. (Blazing Lazers courtesy of Compile/NEC,
1989; Military Madness courtesy of Hudson Soft, 1989; Splatterhouse
courtesy of Namco/NEC, 1990; Bonk’s Adventure courtesy of Hudson
Soft/NEC, 1990; and Neutopia courtesy of Hudson Soft/NEC, 1990.)

FIGURE 6.8 Nintendo Game Boy. (Courtesy of Evan-Amos. -
Media:Game-Boy-FL.jpg, public domain. Available at https:/
commons.wikimedia.org/w/index.php? curid=37808150. Retrieved
from https://en.wikipedia.org/wiki/Game_Boy#/media/ File:Game
-Boy-FL.png)

FIGURE 6.9 Box art to five top Game Boy titles: (a) Kirby’s Dream
Land, (b) Super Mario Land 2: 6 Golden Coins, (c) Tetris, (d) The Legend
of Zelda: Link’s Awakening, and (e) Pokémon Yellow. (Kirby’s Dream
Land courtesy of HAL Laboratory/Nintendo, 1992; Super Mario Land 2:
6 Golden Coins courtesy of Nintendo, 1992; Tetris courtesy of Nintendo,
1989; The Legend of Zelda: Link’s Awakening courtesy of Nintendo, 1993;
and Pokémon Yellow courtesy of Game Freak/Nintendo, 1999.)

FIGURE 6.10 Sega Genesis and 3-button controller (U.S.), which
was the first console to release outside of Japan with nearly identical
casing to its Japanese sibling (Mega Drive). (Retrieved from http://
ecx.images-amazon.com/images/I/512iSU24CdL._SL1280_.jpg)

FIGURE 6.11
Beast and (b) Space Harrier II. (Courtesy of Sega, 1989.)

Screenshots from Genesis launch titles (a) Altered
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FIGURE 6.12 Two of the many Genesis add-ons: (a) Power Base
Converter and (b) Sega CD. ((a) “Sega-Genesis-Power-Base-Converter”
by Evan-Amos - own work, public domain. Available at https://
commons.wikimedia.org/w/index.php?curid=14230616. Retrieved
from https://en.wikipedia.org/wiki/Sega_Genesis#/media/File:Sega
-Genesis-Power-Base-Converter.jpg. (b) “Sega-CD-Modell-Set” by
Evan-Amos - own work, public domain. Available at https://commons
.wikimedia.org/w/index.php?curid=14400186. Retrieved from https://

en.wikipedia.org/wiki/Sega_CD#/media/File:Sega-CD-Model1l-Set.jpg)

FIGURE 6.13 Magazine advertisement for the Sega Genesis in
1990. (Posted on The Requiem, August 14, 2014. “The Genesis
launches its ad campaign.” Retrieved from http://www.seganerds
.com/2014/08/14/the-genesis-launches-its-ad-campaign/)

FIGURE 6.14 Box art to five defining Genesis titles including:
(a) Phantasy Star II, (b) Sonic the Hedgehog, (c) Streets of Rage 2,
(d) Shinobi III: Return of the Ninja Master, and (e) Gunstar Heroes.
(Phantasy Star II courtesy of Sega, 1990; Sonic the Hedgehog courtesy
of Sonic Team/Sega, 1991; Streets of Rage 2 courtesy of Sega, 1992;
Shinobi III: Return of the Ninja Master courtesy of Megasoft/Sega,
1993; and Gunstar Heroes courtesy of Treasure/Sega, 1993.)

FIGURE 6.15 Atari Lynx. (Courtesy of Evan-Amos - own work, CC
BY-SA 3.0. Available at https://commons.wikimedia.org/w/index.php?
curid=19709905. Retrieved from https://en.wikipedia.org/wiki/Atari_
Lynx#/media/File:Atari-Lynx-I-Handheld.jpg)

FIGURE 6.16 Box art to five defining Lynx titles: (a) Blue Light-
ning, (b) S.T.U.N. Runner, (c) Chip’s Challenge, (d) Todd’s Adventure
in Slime World, and (e) California Games. (Blue Lightning courtesy of
Epyx/Atari, 1989; S.T.U.N. Runner courtesy of Atari Games, 1989;
Chip’s Challenge courtesy of Epyx/Atari, 1989; Todd’s Adventure in
Slime World courtesy of Epyx/Atari, 1992; and California Games
courtesy of Epyx/Atari, 1989.)

FIGURE 6.17 Nintendo Super Famicom console and 6-button
controller. (Courtesy of Evan-Amos - own work, public domain.
Available at
=17748368. Retrieved from https://en.wikipedia.org/wiki/Super

_Nintendo_Entertainment_System#/media/File:Nintendo-Super

https://commons.wikimedia.org/w/index.php?curid

-Famicom-Set-FL.jpg)

FIGURE 6.18 The Super Nintendo Entertainment System with a
6-button controller. Retrieved from https://en.wikipedia.org/wiki
/Super_Nintendo_Entertainment_System#/media/File:SNES-Mod1
-Console-Set.jpg

FIGURE 6.19 Screenshots from SNES launch titles (a) F-Zero and
(b) Super Mario World. (Courtesy of Nintendo, 1991.)
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FIGURE 6.20 Magazine advertisement for Super Nintendo in
1992. (Posted by Tanooki’s Stuff on August 16, 2011. Retrieved from
https://www.flickr.com/photos/65846913@N02/6052166222)

FIGURE 6.21
Mystical Ninja showcasing the Super Nintendo’s color layering and

Screenshots from Konami’s The Legend of the
Mode 7 scaling and rotation effects. (Courtesy of Konami, 1992.)

FIGURE 6.22 Box art to five defining SNES titles including:
(a) Chrono Trigger, (b) Super Metroid, (c) Final Fantasy III, (d) The
Legend of Zelda: A Link to the Past, and (d) Donkey Kong Country.
(Chrono Trigger courtesy of SquareSoft, 1995; Super Metroid courtesy
of Intelligent Systems/Nintendo, 1994; Final Fantasy III courtesy of
SquareSoft, 1994; The Legend of Zelda: A Link to the Past courtesy of
Nintendo, 1992; and Donkey Kong Country courtesy of Rare Ltd./
Nintendo, 1994.)

FIGURE 6.23 Game Gear. (“A Sega Game Gear handheld video
game system.” by Evan-Amos - own work, public domain. Available
at  https://commons.wikimedia.org/w/index.php?curid=12172585.
Retrieved from https://en.wikipedia.org/wiki/Game_Gear#/media
/File:Game-Gear-Handheld.jpg)

FIGURE 6.24 (a) Sonic The Hedgehog: Triple Trouble, (b) Shinobi
II: The Silent Fury, (c) Shining Force: The Sword of Hajya, (d) Ax
Battler: A Legend of Golden Axe, and (e) Super Columns. (Sonic The
Hedgehog: Triple Trouble courtesy of Aspect/Sega, 1994; Shinobi II:
The Silent Fury courtesy of Sega, 1992; Shining Force: The Sword of
Hajya courtesy of Sonic! Software Planning/Sega, 1994; Ax Battler: A
Legend of Golden Axe courtesy of Aspect/Sega, 1991; and Super
Columns courtesy of Sega, 1995.)

FIGURE 6.25 NeosGeo Advanced Entertainment System with its
large joystick controller. (“Neo-Geo-AES-Console-Set” by Evan-
Amos - own work, CC BY-SA 3.0. Available at https://commons.
wikimedia.org/w/index.php?curid=18260466. Retrieved from https://
en.wikipedia.org/wiki/Neo_Geo_(system)#/media/File:Neo-Geo
-AES-Console-Set.png)

FIGURE 6.26 Screenshots from AES launch titles (a) Baseball Stars
Professional and (b) Magician Lord. (Baseball Stars Professional cour-
tesy of SNK, 1991; and Magician Lord courtesy of ADK/SNK, 1991.)

FIGURE 6.27 Magazine advertisement for NeoeGeo in 1991.
(Posted by Sebastian Mihai on January 2, 2016. Retrieved from http://
sebastianmihai.com/downloads/ngscans/Neo-Geo-Hotdog.jpg)

FIGURE 6.28 Box art to five defining NeoeGeo titles including:
(a) Samurai Shodown, (b) Fatal Fury Special, (c) The Last Blade,
(d) Metal Slug X, and (e) The King of Fighters ‘98. (Samurai Shodown
courtesy of SNK, 1993; Fatal Fury Special courtesy of SNK, 1993;
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The Last Blade courtesy of SNK, 1998; Metal Slug X courtesy of SNK,
1999; and The King of Fighters ’98: The Slugfest courtesy of SNK, 1998.)

FIGURE 6.29 Fourth-generation console sales graph. (Designed by
Wardyga using data from Resource Site for Video Game Research,
“Console Wars through the Generations”. Available at http://
dh101.humanities.ucla.edu/DH101Fall12Lab4/graph—console-wars
and GamePro. “The 10 Worst-Selling Consoles of All Time.”
Retrieved from http://www.gamepro.com/gamepro/domestic/games
/features/111822.shtml and Consoles +, issue 73.)

Pro File: Yu Suzuki: Photo by Yu Suzuki, Game Developers Con-
ference 2011, Day 3 (2).jpg: Official GDCderivative work: Masem.
This file was derived from: Yu Suzuki, Game Developers Conference
2011, Day 3 (2).jpg, CC BY 2.0, https://commons.wikimedia.org/w
/index.php?curid=14496549.
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CHAPTER 7

Sex and Violence Take Center Stage
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m OBJECTIVES

After reading this chapter, you should be able to:

o Present basic demographic data on who plays video games.

+ Review the history of sex, nudity, and adult themes in video games.

« Discuss popular titles known for nudity and/or explicit sexual situations.

« Summarize public reactions to sexual situations and adult themes in gaming.

« Elaborate on gender, race, and LGBT portrayals in video games.

o List possible reasons for gender and race inequities in video games in the United States.
« Compare portrayals of sexuality and violence with Japanese and European markets.
« Review the history of violence, gore, and controversies in video games.

« Summarize major court hearings, bills, and outcomes from explicit games.

« Provide details on regulatory organizations such as the ESA (IDSA) and ESRB.
 Decipher the various icons and specific content descriptors of ESRB ratings.

 Be familiar with popular video game titles known for explicit violence and gore.

 Reflect on recent studies about the effects of video game content on society.
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m KEY TERMS AND PEOPLE

3DO Interactive
Multiplayer

Action Replay

American Psychological
Association

Joe Baca

Charles “Chuck” Benton

Birdo

Ed Boon

Sam Brownback

Brown V. Ent.
Merchants Ass’n

Ca Law Ab 1793

California Bill Ab1179

John Carmack

Catharsis theory

Hillary Clinton

Columbine High School

CompUSA

Correlation

Custer’s Revenge

Customizable character

Demographic data

Desensitization

Digitized graphics

Doom

Entertainment Software
Association (ESA)

Entertainment Software
Rating Board (ESRB)

Eroge Games

ESRB Ratings

Family Entertainment

Christopher Ferguson

Protection Act (FEPA)

Fatalities

Federal Trade
Commission (FTC)

First-Person Shooter (FPS)

Full Motion Video/FMV

GameStop

Grand Theft Auto

Andrew Grizzard

Dave Grossman

Hacks/mods/patches

Hot Coffee

Hyper-masculine

id Software

Inequities

Interactive component

Interactive Digital Software
Association

Henry Jenkins

Herb Kohl

Joseph Lieberman

Lesbian, Gay, Bisexual,
Transgender (LGBT)

Al Lowe

Douglas Lowenstein

Leisure Suit Larry

Manhunt

Minigame

Mortal Kombat

Mystique

Night Trap

Non-playable character (NPC)

Phantasmagoria
Arthur Pober
Poison

Polygons

Postal

Prosocial motive
Protagonist
Rockstar Games
John Romero
Sandbox game
Arnold Schwarzenegger
Short term aggression
Softporn Adventure
Soldier of Fortune
Stereotypical

The Guy Game
Jack Thompson
John Tobias

Video compact disc
Vivid Interactive
Ronald M. Whyte
Roberta Williams

Death Race Hack/mod/patch On-Line Systems/Sierra Wolfenstein 3D
Whitney Decamp Grand Theft Auto Oversexualized Leland Yee

® HIGHLIGHTED GAMES TIMELINE

Death Race Leisure Suit Larry Doom Manhunt
1976 1987 1993 2003
T T T T
1982 1992 1997 2004
Custer’s Revenge Mortal Kombat and Postal The Guy Game and

Night Trap

GTA: San Andreas



® INTRODUCTION

The early 1990s was the time period that video game
graphics became more realistic—and along with many
gamers, video games matured. Sexual themes and vio-
lence began to take center stage in certain games,
attracting the attention of lawmakers, the media,
parents, and other social institutions. This chapter
reviews this history of sex and violence in video games,
in addition to portrayals of gender and race. Major
legislation and regulation as “games grew up” will also be
covered, including subsequent controversy and media
coverage, as well as theories and scientific research on
the effects of video games on society.

® WHO PLAYS VIDEO GAMES?

Video games have come a long way since the early days
of 8-bit graphics and primitive sound. Once primarily
seen as a kids’ hobby, those children have grown up and
video games are now enjoyed by people of all ages.
According to a recent report by the Entertainment
Software Association (ESA), the age of the average
video game player in the United States is 35 years old
(ESA, 2016, p. 3). The average age was 30 years old just
three years prior, indicating that dedicated gamers
continue to play well into their older years. When
divided by age group, this figure breaks down into a
relatively balanced 27% of gamers under 18 years old,
29% between 18 and 35 years old, 18% between 36 and
49 years old, and 26% ages 50 and over.

Another change in recent generations has to do with
gender. While early generations of video games were
primarily played by and marketed to males, females now
represent more than 40% of the gaming population.
Today, U.S. video gamers consist of approximately
59% male and 41% female. As a matter of fact, “women
age 18 or older represent a significantly greater portion
of the game-playing population (31%) than boys age
18 or younger (17%) (ESA, 2016, p. 3). These gender
percentages are similar to demographic data in other
countries as well. These are important figures for the
industry to take note of, as the market and types of
games that cater to this audience must evolve with it for
video games to remain relevant.
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*0° DID YOU KNOW?

About half of all female game players are over 35 years
old and the most frequent female gamer is an average of
44 years old (ESA, 2016, p. 3).

® SEX AND SOFTPORN ADVENTURE

Sex, nudity, and adult themes in video games have always
been more common in Eastern, Asian markets when
compared to the United States—however, North America
has matured since the early years of gaming. Sexual themes
in video games became more popular in the United States
when CD-ROM technology emerged in the 1990s. With
improved graphics, live actors, and full motion video
(FMYV) capability, it was inevitable that more adult themes
would begin infiltrating the gaming landscape. Prior to
CD-ROM games, sexuality in games was kept at a
minimum—particularly on the home console market.
With a larger adult user base, the PC market was exposed
to adult themes in video games much earlier.

One of the first titles known for strong sexual content
was Softporn Adventure in 1981 by On-Line Systems.
Developed by Charles “Chuck” Benton and released for
PG, this text-only adventure starts off in a sleazy bar with
the objective to win the affections of three women.
Players enter numerous actions and collect items (such
as a condom at a drugstore) in attempt to get eventually
lucky. The game was soon featured in a Time magazine
article by Kenneth M. Pierce on October 5, 1981 (Maher,
2012). One of the title’s biggest criticisms was that there
was no female protagonist version of the game.

® CUSTER’S REVENGE

One of the first graphically explicit games released in the
United States was Custer’s Revenge (1982) by Mystique
(Figure 7.1). Developed for the Atari 2600, its graphics
were primitive, but the game was no less controversial.
The player assumed the role of a naked General George
Armstrong Custer (a historical figure known for his
defeat at the Battle of Little Bighorn). The object of
the game is “to navigate a battlefield to have sex with
an Indian maiden who was tied to a post. Although
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FIGURE 7.1 Box art to Custer’s Revenge (1982).
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Mystique claimed the sex was just a consensual bondage
escapade and not rape, Native American groups as well
as the National Organization for Women believed the
game promoted sexual violence and staged national
protests against it” (Gamespy, 2011, p. 1). Mystique
went on to develop two other adult 2600 titles including
Beat ‘Em & Eat ‘Em and Bachelor Party.

® LEISURE SUIT LARRY

During the early 1980s, most of the adult games fea-
turing sexual content were only released in Japan. Com-
panies such as Koei, Enix, Square, and Nihon Falcom
“helped create the early demand for what are now known
as ‘eroge’ games, or Japanese erotic games (Ellison, 2014,
para. 14). The U.S. PC market had a handful of adult card
games such as Samantha Fox Strip Poker by Martech in
1986. That same year, On-line Systems approached
designer Al Lowe to develop an adult graphical adventure
game similar to their popular King’s Quest series. The
result was an expanded, visual version of Softporn
Adventure, released in 1987 as Leisure Suit Larry in the
Land of the Lounge Lizards (Figure 7.2).

The game follows a similar story of a 38-year-old
virgin named Larry Laffer who is on a quest to get lucky
in the fictional city of Lost Wages. Larry encounters four
main women along the way, who he’ll try to win over by
purchasing gifts that can be bought from money won at
a casino. The game was not initially advertised by Sierra,
but word-of-mouth led to it becoming a sleeper hit,
selling an estimated 250,000 copies.

While some retailers refused to carry the game,
reception of the title was favorable. Perhaps because it
wasn’t overly graphic (sex scenes were covered with a
“censored” bar), the game did not lead to any major
public controversies. In fact, it spawned a number of
sequels and remakes on various platforms—including a
home console version called Leisure Suit Larry: Magna
Cum Laude in 2004. In 2012, Time magazine listed it as
one of the 100 greatest video games of all time, calling it
“a humor-filled adventure game that wasn’t bashful

FIGURE 7.2 Screenshots and box art to the Amiga version of Leisure Suit Larry in the Land of the Lounge Lizards (1987).




about showing some skin [and that] the world hadn’t
seen anything like it” (Aamoth, 2012, p. 34).

® NIGHT TRAP AND FMV GAMES

CD-ROM games allowed for more memory, which
meant the ability for full motion video (FMV), more
animation, and in many cases, more realistic graphics.
One of the first CD games to garner public attention in
the United States was Night Trap (1992) developed by
Digital Pictures for Sega CD (Figure 7.3). The game
plays like an interactive B-movie about a group of
females having a slumber party who are under attack
by vampire-like beings called “Augers.” The player is
charged with monitoring a video surveillance system
and activating traps at the right moment to catch the
Augers before they attack the women.

While the game did not contain any nudity or sex
scenes, its mature content was enough to catch the
attention of Congressional leaders. In the eyes of certain
politicians, “Night Trap was believed to be a simulator
for would-be stalkers, murderers and rapists. This
stemmed from the misconception that the object was to
trap and kill the girls—the exact opposite of what [the
player] actually did” (Robertson, 2013, para. 10). This
perception of the game led it to being removed from
store shelves at Toys “R” Us and KayeBee Toys just
two weeks before Christmas of 1993 (GamePro, 1994,
p. 184). The game’s spotlight in the media may have
actually helped the title, as Night Trap was ported with
better graphics to the Sega 32X, 3DO, MS-DOS, and
Macintosh the following year.
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Another controversial title on CD-ROM was Roberta
Williams’ Phantasmagoria (1995) by Sierra On-Line
(formerly Online Systems). Like Night Trap, it contained
live action footage but was more explicit in its sexual and
violent content—which included a rape scene. As a PC-
only title in the United States, the game received less
public attention—however, CompUSA (the largest U.S.
PC retailer at the time) refused to stock the game.

Electronic Arts founder Trip Hawkins’s 3DO Inter-
active Multiplayer released a year after Night Trap on
October 4, 1993. By the following year, adult entertain-
ment company Vivid Interactive began publishing
“Adult Only” video compact discs (VCDs) for the
system. These were not games, but rather edited adult
films compressed into MPEG-1 video data similar to the
resolution of VHS. While less explicit than the films they
were adapted from, the presence of such adult content
on a home video game console was a new concept and
may have helped push mature video games forward.

® THE GUY GAME

One of the last FMV games to cause a stir was The Guy
Game, developed for PC, PS2 (Figure 7.4), and Xbox by
Topheavy Studios and published by Gathering in 2004.
The game plays like a trivia game show on spring break,
where every question is followed by live-action video
footage of host Matt Sadler giving the same question to
young women in bikinis. If the women get the question
wrong, they have to flash their breasts. Initially these
scenes are censored, but successfully guessing the girls’
answers eventually leads to full frontal nudity. The game’s

FIGURE 7.3 Screenshots and box art to the original Sega CD version of Night Trap (1992).
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FIGURE 7.4 Box art to the PS2 version of The Guy Game.

biggest controversy, however, came from a lawsuit from
one of the contestants—claiming she was not informed
the footage would be used for a video game and that she
was only 17 years old when the footage was recorded
(Topheavy Studios, Inc. v. Jane Doe, 2005, pp. 2-3).

Full motion video may have advanced sexual and
mature themes in video games—however, as Eurogamer’s
Dave McCarthy (2007) pointed out:

“It was the introduction of polygons [3D graphics] that
really enhanced the possibilities for depicting sexy
videogame characters, and since the dawn of the
PlayStation era, the industry has been peppered with them.

Duke Nukem achieved a certain amount of infamy thanks
to its scantily clad strippers and hookers; Fear Effect’s
promotion push made no bones about its lesbian protag-
onists; and the Dead or Alive series, and its adjustable boob
bounce, took its titillatory tendencies to their logical con-
clusion with the [Dead or Alive Xtreme] Beach Volleyball
series (p. 2). See Table 7.1 for some other popular video
games known for nudity and sexuality.”

® GRAND THEFT AUTO AND MODS

One of the most notorious polygonal games to bring sex
and violence in gaming to the mainstream audience was
the Grand Theft Auto series—especially when Rockstar
Games transformed the series from a top-down per-
spective, to a more realistic, third-person “sandbox”
[open world] game with Grand Theft Auto III in 2001.
GTA III became instantly controversial by placing the
player in the role of a criminal—introducing the ability
to pay prostitutes for “services” to recover the player’s
health, in addition to killing civilians, police officers, and
military personnel where players become “Wanted.”

Grand Theft Auto: Vice City (2002) received criticism
for ethnic discrimination, where a scenario in the game
pits the player in a gang war between gangs referred to
as the “Haitians” and “Cubans.” It was Grand Theft
Auto: San Andreas (2004) that drew global attention
when a group of professional coders modified the game
to unveil a disabled, partially complete, interactive sex
minigame that was embedded in the game’s code. The
minigame could be accessed by altering the game’s code
or by using a third-party device such as the Action
Replay. Triggered by accepting a female character’s
invitation for coffee—the mod became known as “Hot
Coffee” (Figure 7.5).

When news of the minigame broke, the ESRB retroac-
tively rerated the game with an AO (Adults Only) sticker
until an updated version (which removed the minigame)
was released. Despite the ESRB’s confirmation that no
violation had occurred, this led to a class action lawsuit

TABLE 7.1 FiveVideo Game Series Known for Nudity and/or Explicit Sexuality

Series Debuted Developer
Dead or Alive 1996 Team Ninja
God of War 2005

Grand Theft Auto | 1997 Rockstar Games
Mass Effect 2007 BioWare

The Witcher 2007 CD Projekt RED

Sony Computer Entertainment Santa Monica Studio

Publisher(s)

Tecmo

Sony Computer Entertainment
Rockstar Games

Microsoft/Electronic Arts
CD Projekt and Atari
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FIGURE 7.5 Screenshots before a Hot Coffee minigame in Grand Theft Auto: San Andreas.

against distributor Take-Two. Under the terms of the
settlement, Take-Two provided a replacement disc with the
sex scenes removed or a $5 to $35 refund to qualifying
consumers (Hatfield, 2007, p. 1). Only $27,000 in settle-
ments was claimed, compared to more than $1 million in
attorney fees absorbed by Take-Two.

Modifications to a game’s code like in the Grand Theft
Auto: San Andreas Hot Coffee minigame are known as
“mods.” Mods were first made popular in the PC world
and can come in the form of a patch (code from the
developer to fix or add content to a game)—to a hack
(unauthorized and/or illegal code by a skilled programmer
which can alter certain graphics or other features of a
game). Art mods alter a game’s graphics and have been
used to add sexual themes to games, such as nude or sexier
skins (texture maps) to characters like Laura Croft from
Tomb Raider. These types of skin mod hacks have become a
common part of gaming culture and eventually turn up in
just about every major PC release today.

® GENDER AND RACE

Early video games have been typically presented through
the Caucasian, male perspective, with the majority of
game protagonists being white, male characters. Female
characters have been commonly depicted as damsels in
distress (Super Mario Bros., Zelda), oversexualized
(early Tomb Raider games, Dead or Alive series), or as
sex objects (Grand Theft Auto, Duke Nukem). A 1998
study by Tracy Dietz found the portrayal of female
characters in video games to be “overwhelmingly ste-
reotypical” and that “females portrayed in these games,

even when they occupy the role of a hero, are often
depicted as subordinate to male characters or are pre-
sented in terms of their sexuality” (p. 438).

While female game characters have often been
oversexualized, male characters have commonly been
portrayed as “hyper-masculine” (Figure 7.6). A hyper-
masculine character is one who “has an extremely impos-
ing physical body; someone who is very muscular; someone
who is certainly very aggressive. An effect of this hyper-
masculine characterization can also be to link being male
with being violent” (Scharrer, 2000). While many modern
games are making efforts to avoid these clichés, hyper-
masculine characters are still common in game series such
as Gears of War and God of War, along with fighting games
such as Street Fighter and Mortal Kombat.

The lesbian, gay, bisexual, transgender (LGBT)
community has been commonly underrepresented in
video games. Early games hinted at LGBT themes such
as the Birdo character from the U.S. version of Super
Mario Bros. 2 (1988) on the NES. In the first-edition
manual for the game, Birdo is referred to as a “male who
believes that he is a female” who would rather be called
“Birdetta” (Loguidice, 2009, p. 280). Capcom’s Final
Fight (1989) featured a character named Poison who
was rumored to be a trans woman. LGBT characters
have continued to appear in games ever since, but have
usually been limited to non-playable characters (NPCs).

Characters of color have also been presented in ste-
reotypical or subordinate roles over generations of video
games. A 2009 survey by Williams, Martins, Consalvo,
and Ivory found that in more than 150 games across
nine platforms, “white characters account for 84.95
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FIGURE 7.6 Images of an oversexualized woman (Ivy from Soul Calibur IV) (a) and a hyper-masculine man (Marcus from

Gears of War) (b).

percent of all primary characters, black 9.67 percent,
biracial 3.69 percent and Asian 1.69 percent. Hispanics
and Native Americans did not appear as a primary
character in any game, they existed solely as secondary
characters” (p. 825).

Modern games have done a better job with ethnic
diversity, avoiding hyper-masculine stereotypes, and
depicting female characters in a less sexualized manner.
Blockbuster titles such as Grand Theft Auto: San Andreas
and GTA V, Prototype 2, and The Walking Dead feature
black characters as lead protagonists. Games like
Shadows of the Damned, Guacamelee, and the Just Cause
series feature Hispanic lead characters. Female characters
such as Laura Croft have been redesigned to be less
sexualized and more realistic-looking. Gay and lesbian
characters are seeing more prominent roles in games,
such as in Borderlands: The Pre-Sequel! and the GTA IV
expansion, The Ballad of Gay Tony. Games that allow the

player to customize their character’s appearance, gender
and ethnicity have added to this diversity—and many
of those games (such as Fable, Mass Effect [Figure 7.7],
and Dragon Age) allow the player to engage in same-sex
relationships with other characters.

While improvements have been made to include a
more diverse ethnic pool of characters and protagonists
in video games, there continues to be a lean toward the
Caucasian, male perspective. A 2013 study by Stein,
Mitgush, and Consalvo revealed that “sports video
games are one of the few places that racial minorities are
present as primary characters, in contrast with most other
genres of video games” (pp. 346-347). More male video
game protagonists are avoiding the hyper-masculine
stereotype, but white male characters continue to be the
usual heroes—and female game characters still com-
monly find themselves in at least one sexual situation
before the end of the game.

FIGURE 7.7 Games like Mass Effect allow players to fully customize their characters.




Possible reasons of gender and race inequities in the
United States include consumer demand, the idea that
games are mere reflections of real inequalities in society, and
the fact that most game developers are white males. In a
game developer survey by Adam Gourdin (2005), 88.5
percent of game respondents identified as male and only
11.5 percent of respondents identified as female (p. 11). Of
the respondents, 92 percent of the game developers iden-
tified their sexual orientation as heterosexual (p. 15). Data
from Williams, Martins, Consalvo, and Ivory (2009) sug-
gests that “ethnically, [developers] are 83.3 percent white,
7.5 percent Asian, 2.5 percent Hispanic and 2.0 percent
black” (p. 830). Creating characters and scenarios outside of
their own paradigms adds an additional layer of research
and effort for developers, who are already on tight deadlines.

While the oversexualization of female heroines may
have declined in the United States (see Figure 7.8), these
over-exaggerations continue to be prevalent in Japanese-
developed games such as in Dragon’s Crown, the Dead or
Alive and Soul Calibur series, among others. An ongoing
effort has been made to tone this content down in the
United States, with game graphics (or at least the box
art) being modified before the titles appear on North
American retail shelves as seen in Figures 7.9 and 7.15.

B VIOLENCE AND DEATH RACE

Partly due to their primitive graphics and sound, most
early video games did not create a lot of controversy for
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their violence. In 1984, J. R. Dominick reported that
“videogame violence is abstract and generally consists of
blasting spaceships or stylized aliens into smithereens.
Rarely does it involve one human being doing violence
to another” (p. 138). One early arcade game that did
attract the attention of the media was Death Race (1976)
by Exidy (Figure 7.10). Inspired by the 1975 cult film
Death Race 2000, the object of game is to run over stick
figure beings called “gremlins” using a steering wheel
and acceleration pedal.

Viewed from an aerial perspective, the gremlins look
very similar to humans and this got the attention of
national news programs such as 60 Minutes. Only
around 500 units were manufactured before the game
was banned and pulled from the arcades (Gonzales,
2007, para. 11). Game violence was not a hot topic after
this for about a decade, until Exidy released its next
violent arcade game Chiller in 1986. Chiller was a light
gun game that included two levels of shooting and
mutilating characters bound in torture chambers.

B MORTAL KOMBAT

Midway Games released Mortal Kombat (Figure 7.11) to
the arcades on October 7, 1992—exactly one week before
Night Trap hit store shelves. Produced to compete with
Capcom’s popular Street Fighter II fighting game, devel-
opers Ed Boon and John Tobias chose to use digitized
graphics of real actors to help their game stand out from

FIGURE 7.8 The average sexualization of female characters by year of release shows an overall decline in recent years (Lynch

et al,, 2016, p. 574).
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FIGURE7.9 Censored for sexuality: Japanese game covers (a)
versus U.S. game covers (b) for Dead or Alive: Dimensions
(2011), Shadows of the Damned (2011), and Nitroplus Blasterz:
Heroines Infinite Duel (2015).
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FIGURE 7.11

FIGURE 7.10 Screenshot of Death Race.

the crowd. They initially approached famous martial arts
actors Steven Segal and Jean Claude van Damme to appear
in the game; however, each of them were busy with other
projects (Kent, 2001, p. 462). Without a famous name
attached to the game, Boon and Tobias turned to excessive
violence to capture the attention of gamers.

Blood was programmed to fly from most hits to a
character’s face—and being hit with an uppercut and
certain special moves results in ridiculous amounts of
blood spurting from the character and hitting the
pavement. Even more violent than the battle rounds are
the game’s unique finishing moves called “fatalities.”
With the correct button combination and distance to the
losing character, the winner of each match has a brief
amount of time to assassinate his or her opponent. Like
much of the game’s blood, these fatalities aren’t very
realistic, but are extremely violent. For example, the
fatality for character Sub-Zero sees him tear his oppo-
nent’s head off with one punch, surgically ripping out
the opponent’s still-attached spine in the process.

Screenshots depicting the violence and gore from Mortal Kombat (1992).
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TABLE 7.2 Modern ESRB Video Game Ratings and Their Meanings

Icon Stands For Description
RP Rating Pending Game has not been assigned a final rating by the ESRB
EC Early Suitable for children ages three and older
Childhood
E Everyone Originally known as Kids to Adults(K-A); for all ages
E10+ Everyone 10+ Suitable for everyone 10 years of age and older
T Teen Generally suitable for those aged 13 years and older
M Mature Ages 17+ for violence, blood/gore, sexual content,
or language
AO Adults Only 18+ for stronger sexual content, nudity, violence,
language, etc.

It wasn’t long before Mortal Kombat's violence
and Night Trap’s mature themes caught the attention
of Senator Joseph Lieberman (Democrat, CT).
Lieberman, along with Senator Herb Kohl (Democrat,
WI), held a number of hearings with video game
companies (particularly Nintendo and Sega) on the
marketing of such video games.

) DID YOU KNOW?

When Mortal Kombat released on home consoles (Sega
Genesis and Super Nintendo), Nintendo insisted that
publisher Acclaim release a less-violent version for the
SNES. As such, developer Sculptured Software made
numerous modifications to the game—changing the
blood to sweat, and altering most of the fatalities.

B REGULATION AND THE ESRB

The hearings led by Lieberman and Kohl resulted in the
formation of two organizations in 1994. First, the
Interactive Digital Software Association (IDSA) was
formed to represent the video game industry in areas
such as “a global content protection program, business
and consumer research, government relations and
intellectual property protection efforts” (ESA, 2015).
Douglas Lowenstein was elected as the founding pres-
ident and the IDSA became the Entertainment Software
Association (ESA) in 2003.

The second group to be formed was the Entertain-
ment Software Rating Board (ESRB) with Dr. Arthur
Pober. The ESRB became the industry standard for
enforcing video game ratings, advertising guidelines, and
privacy principles. Although Sega had developed and
offered a ratings system of its own years prior, the

industry settled on the ESRB as the industry’s self-
regulatory body for interactive software. See Table 7.2
for ratings and descriptions.

To streamline the rating process, publishers submit a
detailed questionnaire and footage of the game’s most
graphic and mature content, in addition to its proposed
packaging. Everything from its context, storyline, reward
system, unlockable content, and other elements are
factored into the game’s final rating. The ratings then are
developed to include an icon on the front of the game’s
box art (depicting the suggested age group), followed by
more detailed information on the backside of the
packaging (see Figure 7.12 for examples).

® DOOM AND FPS GAMES

About a year before the ESRB rating system was completed,
another controversial game emerged on the PC landscape
with id Software’s Doom (Figure 7.13) in December of
1993. Doom was primarily the product of programmers
John Carmack and John Romero—who quickly became
rock stars of the computer gaming community. It was the
company’s second major first-person shooter (FPS), fol-
lowing Wolfenstein 3D (1992) which was played through
the eyes of a commando shooting Nazi soldiers. Doorm was
even bloodier, with gore galore from blasting demons in
satanic environments.

Unlike Night Trap and Mortal Kombat, Doom didn’t
receive much attention from lawmakers until years later,
when a number of school shootings began to arise
starting in 1997. The incident that put Doom in the
spotlight was the massacre at Columbine High School
in Littleton, Colorado on April 20, 1999. After smug-
gling weapons into the school, 18-year-old Eric Harris
and 17-year-old Dylan Klebold went on to kill 12 students
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FIGURE 7.12 Some backside ESRB rating labels with icon and specific content descriptors.

EVERYONE 10+

Fantasy Violence
Animated Blood
Use of Alcohol and Tobacco

ESRB CONTENT RATING

www.esrb.org

ATURE 17+4™

Blood and Gore
Language
Sexual Content
Violence

SRB CONTENT RATING

www.esrh.org

and a teacher, injuring 23 others. The investigation on
the boys revealed that they were obsessed with Doom
and they often referenced the game when planning their
massacre (Kent, 2001, p. 545).

This led to congressional hearings led by Senator Sam
Brownback (Republican, KS) as early as May 4, 1999.
Much of the discussion was based on the interactive com-
ponent of violent video games versus the more passive
consumption of other violent media. Particularly harsh
on the video game industry was retired Lieutenant
Colonel Dave Grossman, psychology and military science
professor (West Point and Arkansas State University).
Grossman claimed that Doom has been used by the mil-
itary as a training simulator and that the home version was
no different in training kids to kill. He often referred to the
game a “mass murder simulator” (Chalmers, 2009, p. 75).

Representing the video games industry was Interac-
tive Digital Software Association president Douglas
Lowenstein. Lowenstein presented IDSA data which
showed that “70 percent of people playing PC games and
60 percent of people playing video games were over
18 years of age” (Kent, 2001, p. 553). He also referenced
ESRB data showing that the majority of published video
games were not extremely violent and that there was a
lack of research linking violent video games to violent
behavior. Director of the Comparative Media Studies
program at the Massachusetts Institute of Technology
Dr. Henry Jenkins supported the gaming industry,
claiming that “abolishing violent video games doesn’t get
us anywhere. These are the symbols of youth alienation
and rage—not the causes” (Jenkins, 1999).

Another first-person shooter used as an example on
multiple occasions during the hearings was Postal,
developed by Running With Scissors and published by
Ripcord Games in 1997. The game’s title was derived

from the slang term “going postal” which became a
phrase following a string of incidents between 1986 and
1997 where United States Postal Service (USPS) workers
engaged in acts of mass murder against their superiors
and others. While extremely violent, Postal was a poorly
reviewed title that did not have strong sales—and
Lowenstein pointed this out in his discussion.

Nothing really came about from Senator Brownback’s
1999 hearings, and then in 2000 one of the most violent
FPS games hit store shelves with Soldier of Fortune.
Developed by Raven Software and published by
Activision, the game was ranked the number one most
violent video game by Rolling Stone magazine. As
Donald Deane (2013) described, “this stunningly violent
first-person shooter uses an aptly-named proprietary
damage engine called GHOUL, which breaks character
models down into 26 discrete ‘gore zones.” In other
words, enemies can literally be shot to pieces” (para. 13).
Table 7.3 summarizes this and some other video games
known for explicit violence and gore.

B ROCKSTAR GAMES AND
CONGRESSIONAL BILLS

A number of other violent titles reached the market in the
following years, such as Rockstar Games’ Manhunt in
2003 (Figure 7.14). Manhunt puts the player in the shoes
of a death row prisoner saved from lethal injection and
ordered to execute gang members on closed-circuit tele-
vision (CCTV) in an attempt to save his family. Stars are
awarded to the player for the speed and brutality of the
executions. The game caught the attention of U.S. Rep-
resentative Joe Baca (Democrat, CA), who claimed “it’s
telling kids how to kill someone, and it uses vicious,
sadistic and cruel methods to kill” (Gwinn, 2003, para. 8).
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FIGURE 7.13 Screenshots from Doom (1993).

TABLE 7.3 Five Video Game Series Known for Their Explicit Violence and Gore

Series Debuted | Developer(s)

Dead Space 2008 Visceral Games

Manhunt 2003 Rockstar North

Mortal Kombat 1992 Midway Games (and more)
Postal 1997 Running With Scissors

Soldier of Fortune | 2000 Raven, Cauldron, Activision

A vyear later, Rockstar Games released Grand Theft
Auto: San Andreas, based on South Central L.A. in the
1990s. Along with its hackable “Hot Coftee” sex scenes,
the game contained realistic violence in an open world
setting. Examples of violence in GTA: San Andreas

Publisher(s)

Electronic Arts

Rockstar Games

Midway Games, Williams Ent., WarnerBros. Interactive Ent.
Ripcord, Loki Ent., Whiptail Interactive, Akella, RWS

Activision and Activision Value

include shooting police officers, running over pedestri-
ans with vehicles, as well as hijacking a train, among
other acts. By March 2005, the game had sold more than
12 million copies, making it the highest selling title for
the PlayStation 2.

FIGURE 7.14 Screenshots of (a) Manhunt (2003) and (b) Grand Theft Auto: San Andreas (2004).




The popularity of violent, M-rated games motivated
Senator Hillary Clinton (Democrat, NY) to introduce a
bill called the Family Entertainment Protection Act
(FEPA) on December 16, 2005, which called for a federal
mandate to enforce the ESRB ratings system for video
games. Major proposals of the bill included the prohi-
bition on selling mature and adult-only video games to
minors, an annual analysis of the ESRB rating system,
the authority for the Federal Trade Commission (FTC)
to investigate misleading ratings, the authority to regis-
ter complaints, and annual retailer audits. This and
similar bills never became laws and eventually expired
with no further action.

) DID YOU KNOW?

In addition to its numerous “best-selling” records, Guin-
ness World Records (2009) lists Grand Theft Auto as the
most controversial video game series in history, where
more than 4,000 articles have been published on the
series (pp. 108-109).

Another attempt to enforce the ESRB ratings and
prevent the sale of violent videogames to children was
California bill AB1179. Introduced by Senator Leland
Yee (Democrat, CA) and approved by Governor Arnold
Schwarzenegger (Republican, CA) in October 2005, the
bill banned the sale of violent video games to children
under 18 and asked for clearer labeling of ratings than
what was currently being used by the ESRB. A maximum
$1,000 fine would be imposed on retailers for each
infraction. The bill passed as CA Law AB 1793 in
January 2006, but only resulted in stores being required
to display the ESRB ratings system and to provide
parents with information on the ratings.

The Entertainment Software Association (ESA)
challenged the law in the United States District Court for
the Northern District of California. U.S. District Judge
Ronald M. Whyte ruled that the law was a violation
of the First Amendment. Insufficient evidence that video
games were different from other media or caused violent
behavior was also part of the decision (Video Soft-
ware Dealers Ass’n et al. v. Schwarzenegger et al., 2007).
Schwarzenegger appealed, but the Ninth Circuit Court
of Appeals affirmed Whyte’s decision in 2009. Finally,
Schwarzenegger appealed to the Supreme Court and
hearings were held on November 2, 2010.
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Jerry Brown (Democrat, CA) succeeded Schwarzenegger
as California governor in 2010 and the case was
renamed “Brown v. Entertainment Merchants Ass’n”
after the hearings (Clements, 2012, p. 680). Once again
the ESA was there to defend its case, along with the
support of industry giants such as Microsoft, Activi-
sion Blizzard, the National Association of Broadcasters,
Motion Picture Association of America, and Recording
Industry Association of America, among others. Fol-
lowing the deliberations, the Supreme Court struck
down the California law as unconstitutional with a 7-2
decision on June 27, 2011. The ruling claimed that
video games were protected under the First and Four-
teenth Amendments.

Video games have a solid track record of being pro-
tected by the U.S. Constitution. While there remains no
federal law prohibiting the sale of M-rated video games
to minors, most retailers strictly adhere to the ratings set
forth by the ESRB. At GameStop, “if an hourly employee
sells an M-rated game to a minor, not only will he or she
lose their job, but the salaried store manager will be
terminated as well” (Chester, 2007, para. 2).

FIGURE 7.15 Censored for violence: European game covers
(a) versus U.S. covers (b) for Fahrenheit/Indigo Prophecy
(2005) and Dead Rising 2 (2010).
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® EFFECTS OF VIDEO GAME VIOLENCE

Many scientific studies have been conducted on the
effects of video games, particularly on the effects of young
people who play violent video games. A 2015 policy
statement by the American Psychological Association
claimed that “scientific research has demonstrated an
association between violent video game use and both
increases in aggressive behavior, aggressive affect,
aggressive cognitions and decreases in prosocial behav-
ior, empathy, and moral engagement” (p. 3). Former
attorney Jack Thompson and studies by Barbara J.
Wilson of University of Illinois at Urbana-Champagne
(2008) and Psychologist Craig A. Anderson (2010)
support the assertion that exposure to violent video
games can contribute to aggressive behavior. Most of
these studies revealed short-term aggression during or
immediately after playing a violent game—similar to a
moviegoer feeling sad or depressed during and/or after
viewing an emotionally heartbreaking film.

Other social scientists argue that there is no sig-
nificant correlation, such as Associate Professor of
Sociology at Western Michigan University, Whitney
DeCamp. DeCamp acknowledges that some studies
have shown a connection between children playing
violent video games and violent behavior, but argues that
the two variables have been observed “in a vacuum” and
that children who are attracted to violent video games
likely have a predisposition toward aggression. DeCamp
claims, “the evidence points to either no relationship
between playing video games and violent behavior or an
‘insignificant’ link between the two” (Scutti, 2016, p. 2).
His study showed that playing violent video games was
not a predictor of violent behavior among 6567 eighth-
graders.

Associate Professor and Co-Chairman of the Depart-
ment of Psychology at Stetson University Christopher
Ferguson claims that “data in studies linking video
games and violence have been improperly analyzed ...
that this research ignores important social factors—such
as mental health status and family environment—that
can trigger violence, while pinning all the blame on
gaming” (Pellissier, 2016, p. 2). Ferguson suggests that
rather than video games, it is factors such as antisocial
personality traits, depression, family, and peer influence
that are more likely to trigger aggressive behavior.

A 2014 study from Ferguson examined the best-
selling games from 1996 to 2011 and ranked each game
for violent content based on ESRB ratings. For the study,
“youth violence was charted over the same time period
using a government database of per capita youth vio-
lence in ages 12-17. With these two data sets in hand,
Ferguson correlated the numbers to see if any trend
would emerge. It did. It was negative” (Hill, 2014, para.
5). In other words, youth violence rates dropped while
the consumption of violent video games increased over
the 15 years observed in the study (Figure 7.16).

Ferguson’s findings were consistent with data
assembled by Nicholas Lovell of GAMESbrief in 2010.
Lovell plotted North American software sales figures
between 1990 and 2008 and then compared them to the
FBI’s official violent crime statistics for the United States
during that same period. His data showed that during
this time software sales grew by 461 percent, while
violent crime in the United States had fallen by 25
percent (Lovell, 2010, p. 1). These correlational studies
do not prove that playing violent video games decreases
violence in society, although they may provide an
argument against the claim that violent video game
consumption increases youth violence. Ferguson does
suggest that “violent video games may help reduce
societal violence rather than increase it” (Scutti, 2016,
p- 2). The assumption is that by occupying young people
with activities they enjoy—including video games—they
will stay off the streets and potentially away from
trouble.

0" DID YOU KNOW?

Studies by Gitter et al. (2013) found a significant decrease
in aggression of participants who played violent video
games with an explicit prosocial motive (pp. 346-354).

There is a hypothesis known as catharsis theory,
which is the belief that “playing violent video games
or watching violent TV/movies allows people to ‘vent’
their aggressive inclinations and therefore behave less
aggressively after playing/watching” (Gentile, 2013,
p. 492). Rather than becoming more violent, it is possible
that many individuals seek violent video games as a form
of stress release. This theory is supported by a number
of researchers, including Dr. Henry Jenkins (MIT/USC),
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FIGURE 7.16 Data from Ferguson (2015) showing a decline in youth violence and increase in video game violence con-

sumption from 1996 to 2011.
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as well as Nottingham Trent University’s Professor
Mark D. Griffiths (1999) who explains that “it might be
precisely the fantasy aggression that releases the energy
that would otherwise be expressed as aggressive behavior”
(p. 206).

Another concern about video game violence—like
other media violence—is desensitization, where gamers
develop a diminished emotional response to video game
violence after repeated exposure to it. A longitudinal
study by University of Buffalo’s Dr. Andrew Grizzard
et al. found that repeatedly playing the same violent
game reduces emotional responses (such as guilt) both
in the original game and in other violent video games as
well (2016). The study did not identify how or why the
phenomenon occurred, or whether such desensitization
could be transferred into real life violent situations.

B OTHER EFFECTS OF VIDEO GAMES

Like other forms of media, the oversexualization
of women, hyper-masculinization of men, or under-
representation of minority groups in video games can
most certainly influence a gamer’s perception of people

and society. For instance, several “studies on gender
stereotyping suggest that negative representations of
female characters in many video games can lead players
to learn, emulate, and internalize the values and norms
associated with stereotypes of women as sexual objects
and victims of violence, who are vulnerable and inef-
fective (Yang, 2012, p. 72; Brenick, Henning, Killen,
O’Connor, & Collins, 2007; Dietz, 1998; Harrison &
Cantor, 1997). Likewise, stereotypical representations of
male or minority characters in games may also influence
players’ perceptions regarding masculinity, race and
ethnicity, or aspects of sexuality.

The added interactive component of video games
may give this form of media even more influential power
on consumers. While there is still much debate over how
much of an influence video games have on players, it can
be said with certainty that a vulnerable audience exists—
particularly children. The gaming industry and retailers
have raised the bar in adopting the ESRB rating system
and regulating the sale of video games to minors.
Moreover, it is parents who must play the pivotal role in
mentoring and monitoring children’s consumption of
video games—as well as any other form of media.
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m ACTIVITY: VIDEO GAMES DEBATE

Working in groups of two, choose one of the following topics to debate for and against:

1. Video games contain too much violence and gore.

2. Video games contain too much sex and nudity.

3. The majority of today’s video games tend to oversexualize women.

4. The majority of today’s video games tend to hyper-masculinize men.

5. Most (choose one race) people are underrepresented in today’s video games.
Most (gay, lesbian, or LGBT) people are underrepresented in today’s video games.

Violent video games lead to long-term aggressive behavior in game players.

g N o

Violent video games lead to real life desensitization in game players.
9. (One ethnic or gender group) is presented as a stereotype in most video games.

10. Playing violent video games can relax or help people vent their aggression.

STRUCTURE

The introduction should (1) gain attention through shock, question, humor, example or anecdote, (2) preview
the main points of the speech, and (3) cite the hypothesis of the speech.

The body of the debate should contain three main points and two quotes of supporting research from peer
reviewed journals that can be paraphrased or cited verbally in the presentation. Sources should be cited in APA
format, mentioning both the author(s) and the year of their studies.

The conclusion should close with a memorable summary of your main points. The total length of each debate
should be 3-4 minutes, not to exceed 5 minutes total.

GUIDELINES

o The outline must be typed and is due the first day of the debates.
o The outline must include a references page of all cited sources from the presentation.

o The presentation must include a visual aid (such as PowerPoint) that is easy to view.

Video clips should not exceed more than 20% of the total length of each debate.

m CHAPTER 7 QUIZ 2. U.S. video gamers consist of approximately:
a. 59% male and 41% female

1. According to the ESA, the age of the average U.S. b. 69% male and 31% female
video game player in 2016 was: c. 50% male and 50% female
a. 25 years old d. none of the above
b. 30 years old
c. 35 years old 3. Which of the following was not a reason that sexual
d. 40 years old themes in video games became more popular in the

United States during the 1990s?



a. Improved graphics

b. CD-ROM technology
c. Revocation of the IDSA
d. Advancements in FMV

. One of the first titles known for strong sexual
content was this text-only adventure in 1981 by On-
Line Systems where the player is out to win the
affections of three women:

a. Custer’s Revenge

b. The Guy Game

c. Leisure Suit Larry

d. Softporn Adventure

. This company created three adult video games for
the Atari 2600, including Custer’s Revenge, Beat ‘Em
& Eat ‘Em, and Bachelor Party:

a. On-Line Systems

b. Mystique

c. Martech

d. Vivid Interactive

. Companies such as Koei, Enix, Square, and Nihon
Falcom helped create the early demand for Japanese
erotic games known as games:
a. eroge

b. mahjong

c. pachinko

d. none of the above

. This graphical adventure series was first released in
1987 and follows a story of a 38-year-old virgin on
a quest to get lucky in the fictional city of Lost
Wages:

a. Custer’s Revenge

b. The Guy Game

c. Leisure Suit Larry

d. Softporn Adventure

. One of the first CD-ROM games to garner public
attention in the United States about a group of
females having a slumber party who are under attack
by vampire-like beings:

a. Duke Nukem

b. Fear Effect

c. Night Trap

d. Phantasmagoria

9.

10.

11.

12.

13.

14.
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This 2004 trivia game hosted by Matt Sadler was
controversial for nudity and a lawsuit from one of
the contestants who was only 17 years old when the
footage was recorded:

a. Dead or Alive

b. The Guy Game

c. Softporn Adventure

d. You Don’t Know Jack

This “sandbox” style series game became instantly
controversial by placing the player in the role of a
criminal—with the ability to pay prostitutes for “ser-
vices” to recover health, in addition to killing innocent
civilians, police officers, and military personnel:

a. Dead or Alive

b. Duke Nukem

c. Fear Effect

d. Grand Theft Auto

Female video game characters have been commonly
depicted as:

a. Damsels in distress

b. Oversexualized

c. Sex objects

d. All of the above

Characters of color and LGBT have often been
in video games:

excluded

underrepresented

limited to non-playable characters
all of the above

o oo

The vast numbers of video games on the market
tend to be presented through the:

a. Asian, male perspective

b. Black, male perspective

c. Caucasian, female perspective

d. Caucasian, male perspective

An early arcade game that attracted the attention of
the media where the object of game is to run over
stick figure beings called “gremlins” using a steering
wheel and gas pedal:

a. Death Race

b. Outrun

c. Nitro

d. X-terminator
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15.

16.

17.

18.

19.

20.

21.

Midway’s Mortal Kombat was developed by:
a. John Carmack and John Romero

b. Ed Boon and John Tobias

c. Doug Lowenstein and Arthur Pober

d. Joseph Lieberman and Herb Kohl

Mortal Kombat and Night Trap led to hearings on
video game marketing by Senators:

a. John Carmack and John Romero

b. Ed Boon and John Tobias

c. Doug Lowenstein and Arthur Pober

d. Joseph Lieberman and Herb Kohl

ESRB stands for the:

a. Entertainment Software Rating Board

b. Entertainment Software Reconciliation Board
c. Electronic Software Reconciliation Bureau

d. Electronic Software Ruling Bureau

These id Software developers made the first-person
shooter genre popular with Wolfenstein 3D and
Doom:

a. John Carmack and John Romero

b. Ed Boon and John Tobias

c. Doug Lowenstein and Arthur Pober

d. Joseph Lieberman and Herb Kohl

Of the following, who has not blamed violent video
games for influencing real acts of violence in society?
a. American Psychological Association

b. Dave Grossman

c. Henry Jenkins

d. Jack Thompson

Introduced a bill called the Family Entertainment
Protection Act (FEPA) in 2005, which called for a
federal mandate to enforce the ESRB ratings system
for video games:

a. Arnold Schwarzenegger

b. Hillary Clinton

c. Joe Baca

d. Leland Yee

California bill AB1179 was introduced by Senator
and approved by Governor

in October of 2005.

a. Leland Yee and Arnold Schwarzenegger

b. Hillary Clinton and Arnold Schwarzenegger

c. Joe Baca and Arnold Schwarzenegger
d. None of the above
22. The hypothesis known as is the belief
that playing violent video games is a form of stress
release that allows people to vent their aggression.
a. catharsis theory
b. desensitization
c. prosocial motive
d. short-term aggression theory

True or False

23. In the video game business, FMV stands for “Fre-
quently Modded Video Game.”

24. Grand Theft Auto: San Andreas (2004) was relabeled
with an AO (Adults Only) until its “Hot Coffee”
minigame mod could be removed from the game's
code.

25. While the oversexualization of female heroines may
have declined in the United States, these over-
exaggerations continue to be prevalent in many
Japanese-developed games.

® FIGURES

FIGURE 7.1 Box art to Custer’s Revenge (Mystique, 1982).

FIGURE 7.2 Screenshots and box art to the Amiga version of
Leisure Suit Larry in the Land of the Lounge Lizards (1987). (On-line
Systems, 1987. Courtesy of Wardyga.)

FIGURE 7.3  Screenshots and box art to the original Sega CD version
of Night Trap (Digital Pictures/Sega, 1992). (Courtesy of Wardyga.)

FIGURE 7.4 Box art to the PS2 version of The Guy Game.
(Courtesy of Topheavy Studios/Gathering, 2004.)

FIGURE 7.5  Screenshots before a Hot Coffee minigame in Grand
Theft Auto: San Andreas. (Rockstar North/Rockstar Games, 2004.
Courtesy of by Wardyga.)

FIGURE 7.6
Calibur IV) (a) and a hyper-masculine man (Marcus from Gears of

Images of an oversexualized woman (Ivy from Soul

War) (b). (Ivy from Soul Calibur IV courtesy of Project Soul/Namco
Bandai, 2008; and Marcus from Gears of War courtesy of Epic
Games/Microsoft Studios, 2006.)



FIGURE 7.7 Games like Mass Effect allow players to fully cus-

tomize their characters. (Courtesy of BioWare/Electronic Arts, 2012.)

FIGURE 7.8 The average sexualization of female characters by year
of release shows an overall decline in recent years (Lynch et al., 2016,
p. 574). (From Lynch, T., Tompkins, J., van Driel, I, & Fritz, N,,
2016, August, Journal of Communication, 66(4), 564-584.)

FIGURE 7.9 Censored for sexuality: Japanese game covers (a)
versus U.S. game covers (b) for Dead or Alive: Dimensions (2011),
Shadows of the Damned (2011), and Nitroplus Blasterz: Heroines
Infinite Duel (2015). (Dead or Alive: Dimensions courtesy of Team
Ninja/Tecmo Koei, 2011; Shadows of the Damned courtesy of
Grasshopper Manufacture/Electronic Arts, 2011; and Nitroplus
Blasterz: Heroines Infinite Duel courtesy of Examu/Nitroplus and
Marvelous Inc., 2015.)

FIGURE 7.10  Screenshot of Death Race. (Courtesy of Wardyga.)

FIGURE 7.11 Screenshots depicting the violence and gore from
Mortal Kombat (1992). (Midway Games, 1992. Courtesy of by
Wardyga.)

FIGURE 7.12 Some backside ESRB rating labels with icon and
specific content descriptors. (E10+ ESRB rating by ESRB. Retrieved
from http://www.gamefaqs.com/wii/959321-rabbids-go-home/images
/box-123365, public domain. Available at https://commons.wikimedia
.org/w/index.php?curid=12442946. M ESRB Rating. Retrieved from
http://www.leviathyn.com/2012/05/23/esrb-ratings-arent-required-or
-are-they/)

FIGURE 7.13 Screenshots from Doom (1993). (id Software, 1993.
Courtesy of Wardyga.)

Figure 7.14 Screenshots of (a) Manhunt (2003) and (b) Grand Theft
Auto: San Andreas (2004). (Manhunt courtesy of Rockstar North/
Rockstar Games, 2003; and Grand Theft Auto: San Andreas courtesy of
Rockstar North/Rockstar Games, 2004.)

FIGURE 7.15 Censored for violence: European game covers (a)
versus U.S. covers (b) for Fahrenheit/Indigo Prophecy (2005) and
Dead Rising 2 (2010). (Fahrenheit/Indigo Prophecy courtesy of
Quantic Dream/Atari, Inc., 2005; and Dead Rising 2 courtesy of Blue
Castle Games/ Capcom, 2010.)

FIGURE 7.16 Data from Ferguson (2015) showing a decline in
youth violence and increase in video game violence consumption
from 1996 to 2011. (From Ferguson, C., 2015, Journal of Commu-
nication, 65, E1-E22.)
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Pro File: Doug Lowenstein. Photo courtesy of Doug Lowenstein,
2017. Retrieved from https://convergencyus.com/who-we-are/douglas

-lowenstein/.
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CHAPTER 8

The 3D Era

® OBJECTIVES

After reading this chapter, you should be able to:

Describe the move to 3D and its influence on arcades and home video games.
Discuss why the first wave of next generation consoles (3DO and Jaguar) failed.
Summarize a brief overview of the history of Panasonic and Sony.

Recognize key people who helped pave the way for the top games and consoles.
Explain why the Sega Saturn was less successful in North America.

Provide reasons for how Sony dominated the fifth-generation market.

Discuss why Nintendo stayed with cartridge format and its impact on the N64.
Account for why the Nintendo 64 was less successful in Japan versus the United States.
List the important innovations brought to gaming during this time period.

Be familiar with the technological differences among fifth-generation systems.
Have a sense of the graphics and general capabilities of fifth-generation consoles.
Review some of the key video game titles for each console.

Summarize fifth-generation market sales, breakthroughs, and trends.
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m KEY TERMS AND PEOPLE

3D Pad

3D polygon graphics
3DO Company

3DO (Console)
Acclaim

American Laser Games
Anti-Aliasing
Arcade Racer (Wheel)
Atari Jaguar

Atari Panther
Martin Brennan
Compact Disc (CD)
Control Stick
Controller Pak

Copy protection
Daisy chain

Demo disc

Draw distance
Dreamworks
DualShock controller
E3

Electronic Arts
Expansion Pak

Flare Technology
Martz Franz

Game Boy Color
Gamegun
GameWorks

B CONSOLE TIMELINE

3DO Interactive
Multiplayer

October 1993

—

Glove controller

Goldstar

Gouraud shading

Guncon

Phil Harrison

Hitachi SH2 CPU

Home Arcade
Systems

Masaru Ibuka

Jaglink

Jaguar CD

Tom Kalinske

Konami

Ken Kutaragi

Licensed Soundtracks

Local area network
Logitech
John Mathieson

Konosuke Matsushita

Memory card
Memory Track
Midway

R. J. Mical

Joe Miller

Jay Miner
MK-80100

Akio Morita
Motorola MC68000

Sega Saturn

May 1995

Multiplayer Adaptor
Multitap
Yuji Naka
NEC VR4300
Dave Needle
Hayao Nakayama
Nintendo 64 (N64)
Nintendo 64DD
Norio Ohga
Panasonic
Pirated games
Play Cable
PlayStation
Underground
ProController
PSone
Psygnosis
R&D3 Team
Rareware/Rare
Reality coprocessor
Real-time lighting
Redbook audio
Regional lockout
Region-free

Sega 32X

Sega Netlink

Sega Saturn

Silicon Graphics, Inc.

Sonic Team

Sony Computer
Entertainment.

Sony Corporation

Sony PlayStation

Sprite-generated polygons

Squaresoft

Steven Spielberg

Bernie Stolar

Stunner light gun

Taito

Team Tap

Transfer Pak

Transparency

Treasure

Universal Studios

Video compact disc

Video display processor (VPD)

Virtual Boy

Voice recognition unit

David Rosen Walkman

Rumble Pak Andrew Whitaker

Sanyo Gunpei Yokoi

Hideki Sato Yuji Naka
Nintendo 64

September 1996

November 1993

Atari Jaguar

September 1995

Sony PlayStation

| I

November 1998

Game Boy Color



m ARCADES IN FLUX

The arcade scene in the mid-1990s was popularized by
games utilizing 3D polygon graphics. Sega pioneered
the genre with games such as Virtua Racing (1992)
(shown in Figure 8.1), Virtua Fighter (1993), and Virtua
Cop (1994). Namco went head-to-head with Sega,
releasing Ridge Racer (1993), Tekken (1994), and Time
Crisis (1995). Racing, fighting, and light gun shooting
games were the main draw and most of these games
were now costing 50 cents or more to play. According
to Businessweek, by 1994 Americans were pouring
$7 billion into arcade games each year—approximately
$1 billion more than they were spending on the
home console market at that time (Armstrong, 1994,
p- 58).

This renaissance period would only last for so long.
Taito closed its U.S. offices in 1995 (Kent, 2001, p. 500)
and in addition to arcade games becoming more
expensive, home video game rentals became more
popular and 32-bit home consoles were right around the
corner. The new systems were built around 3D polygo-
nal technology and would be able to match the graphics
and sound of the arcades more closely than ever before.
While arcade hardware continued to be one step ahead
and more advanced than home consoles, the gap was
beginning to narrow. The average consumer could no
longer notice a significant difference between home
ports and the original arcade games.

FIGURE 8.1
1994), and (c) Area 51 (Mesa Logic/Atari 1995).
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With revenues on the decline again, the arcade industry
would see another small resurgence in 1996 when motion
picture companies DreamWorks (Steven Spielberg) and
Universal Studios teamed up with Sega to form the
arcade mega complex GameWorks. The first location had
over “35,000 square feet of floor space [and] opened in
downtown Seattle in March of 1997. The opening was
treated more like a movie premier, with stars such as Will
Smith, Gillian Anderson, and Weird Al Yankovic in
attendance” (Kent, 2001, pp. 528-529). Openings of
GameWorks in other major U.S. cities soon followed.

® THE 3D ERA

Following in the footsteps of the arcades, the fifth gen-
eration was driven by 32- and 64-bit technology, with an
emphasis on 3D polygonal graphics. Every console could
now display millions of colors on screen, shifting the
tech specs focus from colors to polygon count. Not since
the second generation were so many home consoles
released to the public, with many systems only being
available in Japan with a limited library of games. There
were close to a dozen consoles released during the fifth
generation, with five key systems reaching U.S. shores.
This generation also saw the largest release of handheld
systems, many of which were complete market failures.
This chapter will focus primarily on the major five
home consoles that were released and marketed in the
United States, Europe, and Japan.

Screenshots of defining arcade games from the mid-1990s: (a) Virtua Racing (Sega, 1992), (b) Tekken (Namco,
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FIGURE 8.2 The Panasonic ReEeA«L 3DO Interactive Multiplayer with standard controller.

® 3DO INTERACTIVE MULTIPLAYER

The first major system console in the fifth generation of
game consoles was the 3DO Interactive Multiplayer
(Figure 8.2), developed by Amiga computer and Atari
Lynx designers Dave Needle and R. J. Mical and backed
by Electronic Arts founder Trip Hawkins. The name
“3DO” had really no significance. Hawkins told Retro
Gamer Magazine that he simply wanted the name
of the system to end with an “o” like “radio” or “video”
and that someone had suggested adding “3D” to the title
(Retro Gamer, 2009, p. 189). It was subtitled “Multi-
player” because the system could play video games,
music CDs, photo discs, and video compact discs
(or VCDs).

The business model for the system was unlike
any other console. Hawkins derived a plan for his new
3DO Company to profit by licensing the hardware
to multiple electronics manufacturers. Another part of
Hawkins’s business plan to attract developers was to
only collect a small, $3 royalty for every game sold.
This was significantly lower than the royalty fees col-
lected by Nintendo and Sega. Thanks to Hawkins’s
wide network of industry contacts, the system received
a lot of media coverage initially, including articles in

+ 20th Century Video Almanac
o The Animals!

+ Battle Chess

o Crash ‘N Burn (Figure 8.3a)

+ Crime Patrol

» Escape from Monster Manor
+ Lemmings

The Wall Street Journal, New York Times, Los Angeles
Times, San Francisco Chronicle, Chicago Tribune, and
Businessweek, among others (Mathews, 2013, p. 21). The
3DO was even awarded Time magazine’s “1993 Product
of the Year.”

The first manufacturer to release the system was
Panasonic on October 4, 1993, followed by a 1994
release in Japan and Europe. Founded in 1918 by
Konosuke Matsushita, Panasonic became one of Japan’s
largest electronics producers. Many consumers referred
to the system as the “Panasonic 3DO” when the console
debuted, however, because of Hawkins’s licensing
structure, two other companies would go on to manu-
facture versions of the 3DO, including GoldStar and
Sanyo (see Figure 8.6).

The initial challenge for the 3DO was cost. The tech-
nology at that time was costly and for it to be profitable,
the 3DO launched at the suggested retail price of $699.99.
Games were also sparse. When the 3DO first hit store
shelves, the only game available was the pack-in title Crash
‘N Burn—however as Table 8.1 illustrates, 13 more titles
were released by the end of the year. Panasonic eventually
lowered the price of the system to $399.95 in 1994, but the
excitement for the 3DO had worn off and sales remained
low (Kent, 2001, p. 487).

+ The Life Stage: Virtual House

+ Star Control II

+ Stellar 7: Draxon’s Revenge

+ Total Eclipse (Figure 8.3b and 8.4)
+ Twisted: The Game Show

+ Fatty Bear’s Birthday Surprise

+ Guardian War
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FIGURE 8.3 Screenshots from early 3DO titles (a) Crash ‘N Burn and (b) Total Eclipse.

()

Despite its slow sales, the 3DO introduced a number of
innovations to the home video game market. While its
controller design was essentially just a mix between the
Genesis and Super Nintendo controller, each additional
controller could be plugged into the top of the previous one.

This daisy chain concept allowed up to eight controllers to
be linked together and eliminated the need for more than
one controller port on the system or any extra multi-
port peripheral. The controllers even included a 3.5 mm
headphones jack and volume control on the bottom side.

FIGURE 8.4 Typical two-page magazine advertisement for the Panasonic 3DO in 1993.
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TABLE 8.2 3DO Interactive Multiplayer Tech Specs

Manufacturer:
Launch Price:
Release Date:
Format:
Processor:
Performance:
Memory:
Resolution:
Sound:

$699.99

CD-ROM

Another innovative feature of the 3DO was that it was
one of the first region-free systems. In other words, the
console did not contain any regional lockout compo-
nents, allowing most international games to be played on
domestic systems and vice versa. Unfortunately, 3DO
software lacked any copy protection, leaving the door
wide open for pirated games (i.e., illegal copies). The
system also became a popular platform for adult film
companies like Vivid Interactive to release abridged,
erotic VCDs on.

Third-party developer American Laser Games
designed the “Gamegun” light gun for the system to play
its popular ports of arcade shooters such as Mad Dog
McCree. Panasonic and Logitech also released a mouse
to make it easier to play games such as Myst and Lem-
mings. The last popular peripheral was a steering wheel
developed by Home Arcade Systems for racing games
such as Crash ‘N Burn and The Need For Speed.

Panasonic (then GoldStar and Sanyo)
10/04/93 (US), 3/20/94 (JP), 1994 (EU)

32-bit ARM 60 RISC CPU (12.5 MHz and 32 KB SRAM)
20,000 polygons per second (15,000 textured)

2 MB DRAM and 1 MB VRAM

640 x 480 (interpolated), 320 x 240 (actual)

17 channel, 16-bit stereo (44.1 KHz)

B CONSOLE COMPARISON

Compared to its 16-bit predecessors, the 3DO was unlike
any other home console on the market at the time of its
release. The system was a standalone, CD-ROM system
capable of playing more than just video games. A single
3DO CD-ROM could contain up to 650 to 700 MB of
data, compared to just 4 MB of the average Genesis or
Super Nintendo cartridge. Where the 16-bit consoles
relied on passwords and cartridge batteries to save game
data, the 3DO had 32 KB of internal memory to save
games and other data.

Its 12.5 MHz, 32-bit ARM60 RISC processor (Table
8.2) was both faster and much more capable—delivering
tens of thousands of polygons per second. Add textured
polygons into the equation and its 3D games looked
light years ahead of anything the Super NES could render
with its Super FX chip. The 3DO used interpolation, a

FIGURE 8.5 Box art to five defining 3DO titles including: (a) Star Control II, (b) Road Rash, (c) Gex, (d) The Need For Speed,

and (e) Super Street Fighter II Turbo.
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FIGURE 8.6 Other 3DO Interactive Multiplayer systems, including the redesigned (a) Panasonic FZ-10, (b) GoldStar (LG)

model, and (c) the Japan-exclusive Sanyo 3DO TRY.

(b)

computer algorithm that essentially upscaled its graphics
to 640 x 480 resolution. Finally, its CD quality sound and
higher storage capacity allowed for licensed soundtracks,
as heard with music from White Zombie in Way of the
Warrior and Soundgarden in Road Rash.

HEAD-TO-HEAD

Compare the 3DO to its 16-bit predecessors. Try Starfox
(SNES) versus Total Eclipse (3DO), Super Street Fighter 11
(SNES/Genesis) versus Super Street Fighter Il Turbo
(3DO), Road Rash (Genesis vs. 3DO version), and FIFA
International Soccer (SNES/Genesis vs. 3DO).

m KEY 3DO TITLES

More than 150 games were released for the 3DO in the
United States. The system benefitted from an impressive
lineup of games published by Electronic Arts, such as
Immercenary, John Madden Football, FIFA International
Soccer, Road Rash, The Need For Speed, and others.
Crystal Dynamics made a name for itself on 3DO with
games like Total Eclipse, Star Control II, and Gex (seen in
Figure 8.5). Interplay published a number of big titles on
the system including Alone in the Dark, Battle Chess,
Wolfenstein 3D, and Out of This World.

American Laser Games released around 10 shooter
games to support its light gun peripheral, while popular
Digital Pictures games such as Sewer Shark and Night
Trap were ported from Sega-CD. These games looked
twice as good on the 3DO, with enhanced color and
higher screen resolution. Ports of popular arcade fight-
ing games including Capcom’s Super Street Fighter II
Turbo and SNK’s Samurai Shodown were also well done,
however, the two publishers did not really support the
system beyond those games.

‘0" DID YOU KNOW?

More than 150 games were released for the 3DO in the
United States, however, more consoles were sold in Asia
than in the United States (Kent, 2001, p. 487). Well over
100 additional games were released exclusively in Japan,
including titles such as Doctor Hauzer, Yu Yu Hakusho,
and Hideo Kojima’s Policenauts (Retro Gamer, 2009,
p. 192).

m ATARI JAGUAR

Atari began work with UK. computer hardware
company Flare Technology on its next system around
1989. Flare ended up working on two consoles: a 32-bit
system known as the Atari Panther to compete in what
would become the fourth generation, in addition to its
successor—a 64-bit system called Atari Jaguar (Figure
8.7). Rapid progress on the Jaguar by Flare engineers
Martin Brennan and John Mathieson resulted in the
Panther system being cancelled. After totally missing the
last home console market, Atari launched the Jaguar on
November 23, 1993 for $249.99. It released in Japan and
Europe in 1994.

The Jaguar was built with a total of five main processors
contained within three chips. Similar to the TurboGrafx-
16 which was called a 16-bit system (even though it only
contained an 8-bit CPU), the Jaguar (which contained two
32-bit processors nicknamed “Tom” and “Jerry”) was
marketed as a 64-bit system. This created some contro-
versy in the gaming world on whether the Jaguar was a
true 64-bit system. Atari may have contributed to this
ongoing discussion with their advertising, which included
the slogan “Do The Math.” The system did contain some
64-bit components, however, its third Motorola
MC68000 RISC chip (which acted as a coprocessor) was
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FIGURE 8.7 Atari Jaguar and a standard controller with its numeric keypad.

“barely superior to past consoles” (Szczepaniak, 2009,
p. 197). These processors, along with incomplete devel-
oper instructions, and other architecture issues made
it difficult to program games for the Jaguar, ultimately
resulting in sparse third-party support.

The system was bundled with one controller and a
mediocre 3D shooter called Cybermorph (Figures 8.8a
and 8.9), which seemed more like an prototype. The game
contained no in-game music, very basic polygons, and a
very short draw distance where polygonal structures (like
mountains) would abruptly pop up in front of the player’s
space ship. Other than Cybermorph, the only other title
available at launch was the side-scrolling shooter Trevor
McFur in the Crescent Galaxy (Figure 8.8b). This game
also contained no in-game background music and no
other titles were released for the system until after the
holidays, when a handful of decent titles finally started
reaching the market in 1994.

The Jaguar controller contained three main action
buttons and two shoulder buttons like the 3DO pad;

however, it was quite wide, with curved edges and
rounded rolls along the bottom to create an ergonomic
feel (Kent, 2001, p. 489). The bottom half of the controller
contained a numeric keypad not seen on a game controller
since the Atari 5200. This gave the gamepad a unique
function that—ijust like the older consoles—allowed for
game-specific overlays to be clipped onto the keypads.
While interesting in theory, most gamers found the con-
trollers to be cumbersome and argued they were inferior
to the older, Super NES pads (Szczepaniak, 2009, p. 198).
Atari later released the “ProController” which added
three more action buttons, but was just as bulky.

B CONSOLE COMPARISON: JAGUAR
VERSUS 3DO

While each system tried to be innovative, neither the
Jaguar nor the 3DO had a great controller. On paper,
the Jaguar was technically more powerful, with its two
32-bit processors (Table 8.3), each running more than

FIGURE 8.8 Screenshots from the two Jaguar U.S. launch titles (a) Cybermorph and (b) Trevor McFur in the Crescent Galaxy.




194 ® The Video Games Textbook

FIGURE8.9 P i i
age two of a multipage magazine advertisement for Atari Jaguar in 1994

THE JAGUAR
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the enemy and sealed into pods along with
vital supplies and information.
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TABLE 8.3 Atari JaguarTech Specs
Atari
$249.99

Manufacturer:
Launch Price:
Release Date:

11/23/93 (US), 6/27/94 (EU), 11/21/94 ()

32-bit Custom RISC processor (“Tom”) (26.59 MHz)

32-bit GFX Processing Unit (“Jerry”) (26.59 MHz)
Motorola MC68000 RISC chip (13.295 MHz)

Format: Cartridge (w/CD add-on)
Processors:

Performance: 10,000 polygons per second
Memory: 2 MB main RAM
Resolution: 720 x 576

Sound: 16-bit Stereo

double the speed of the 3DO’s single RISC processor. Its
full, 720 x 576 resolution was also greater than the
3DO’s 640 x 480 interpolated display. However, besides
being difficult for programmers to take full advantage of
the Jaguar’s capabilities, this was the dawn of the 3D
generation and the 3DO could push twice the amount
of polygons on screen. While its CD-ROM drive may
have added additional loading times to its games, 3DO
discs could hold over 100 times more data compared to a
6 MB Jaguar cartridge. Furthermore, the 3DO’s CD
quality soundtracks from licensed artists gave it a major
edge in the sound department.

After talking about it for years, Atari released a CD
console add-on called the Jaguar CD (along with a
Memory Track cartridge for saving CD game data) on
September 21, 1995. Priced $149.95, the Jaguar CD never
caught on and only a dozen games were officially
released for it. Beyond this, the other main peripherals
for the system included a Team Tap adapter to connect
up to four controllers, and a link cable called the JagLink

for local area network (LAN) gaming between two
consoles. Just two licensed games utilized the JagLink,
including Doom and the lesser-known Aircars.

® KEY ATARI JAGUAR TITLES

Only around 67 licensed titles were released during the
initial lifespan of the Jaguar. Among those games were an
even smaller number of standout titles. One of the first
key titles was an update to arcade classic Tempest.
Tempest 2000 was developed by Jay Miner and released
on April 1, 1994. October 20th of that year saw the release
of Alien vs. Predator by Andrew Whitaker. This first-
person shooter was unique because it “could be played
from the perspective of the space parasites from the movie
Alien, the intergalactic hunter from the movie Predator,
or a space marine” (Kent, 2001, p. 489).

The system also received excellent ports of id Soft-
ware’s Wolfenstein 3D and Doom, however, like many
other Jaguar titles, Doom lacked background music.

FIGURE 8.10 Box art to five defining Jaguar titles including: (a) Alien vs. Predator, (b) Wolfenstein 3D, (c) Rayman, (d) Doom,

and (e) Tempest 2000.
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FIGURE 8.11 The Sega 32X on the top of a Model II Sega
Genesis, on top of a Sega CD II.

Ubisoft’s Rayman began as a Jaguar exclusive (Retro
Gamer Team, 2014, para. 10) and is one of the best side-
scrolling titles on the system—albeit weaker sound
compared to its CD siblings. In addition to the titles
depicted in Figure 8.10, Eclipse Software’s Iron Soldier
games were also notable first-person mech shooters.

HEAD-TO-HEAD

To compare the graphics and sound between the Jaguar
and 3DO, check out Total Eclipse (3DO) versus
Cybermorph (Jaguar), Killing Time (3DO) versus Alien vs.
Predator (Jaguar), plus Flashback, Soccer Kid, and
Wolfenstein 3D released on both systems.

B SEGA 32X AND SATURN

Sega’s first entry into the 32-bit arena was the cartridge-
based Sega 32X (Figure 8.11) by Joe Miller and Martz
Franz—an add-on unit for the Sega Genesis released in

the United States for $159. Like the Power Base Con-
verter, the 32X plugged into the cartridge slot of the
Genesis and had its own slot to insert 32X games. It
contained two Hitachi SH2 32-bit RISC CPUs and a 3D
graphics processor that allowed up to 32,768 on-screen
colors and could render 50,000 polygons per second.
Its main purpose was to give American consumers a
low-cost, 32-bit experience until its next original system
launched. What was not known during the time of its
development was that the 32X would release in the
United States on November 21, 1994—just one day
before the 32-bit standalone Sega Saturn system (Figure
8.12) launched in Japan. The unit sold out during the
holiday season, but sales plummeted once it was learned
that 32X games would not be compatible with Saturn—
which was right around the corner.

While the 32X failed to make a lasting impression on
U.S. consumers, the Saturn launch was a huge success in
Japan. Developed by a team supervised by Hideki Sato
and debuting at 44,800 yen (approximately $469), Sega
sold its entire first shipment of 200,000 units thanks to
the popularity of launch title Virtua Fighter (Kent, 2001,
p. 201). Naturally, Sega wanted to carry its momentum
with the Saturn to the United States as soon as possible.
Saturn had planned a “Saturnday” launch in the United
States for Saturday, September 2, 1995. However, about
four months earlier on May 11th at the Electronic
Entertainment Expo (E3) video games conference in
Los Angeles, Sega president Tom Kalinske revealed that
the console had secretly released that very same day
(Buchanan, 2008, para. 2).

The surprise announcement caught many oft guard,
including third-party publishers who were still devel-
oping games for the September launch—as well as
retailers who were not included in the early release.

FIGURE 8.12 Sega Saturn with the original U.S./European MK-80100 controller.
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FIGURE 8.13 Sega Saturn launch titles Panzer Dragoon (a) and Virtua Fighter (b).

Sega shipped 30,000 systems to four major retailers
including Toys “R” Us, Electronics Boutique, Software
Etc., and Babbage’s. This resulted in Sega losing Kay*Bee
Toys, who responded by dropping the Saturn from its
catalog all together (Kent, 2001, pp. 516-157). No third-
party developed games were available for the launch,
resulting in just five launch titles developed and pub-
lished by Sega (Table 8.4). The launch price was set to
$399, which while lower than its initial cost in Japan, was
still considered a high price tag for a video game system
in the United States during that time period.

A lot of the decisions Sega made for the Saturn may
have been influenced by news of the upcoming game
console by Sony. The Saturn was initially designed to be
a powerful 2D console with secondary 3D abilities,
capable of emulating Sega’s top arcade games of that
time. However, news of Sony’s 3D architecture sent Sega
back to the drawing board and the Saturn was com-
pletely redesigned with “two RISC processors, along
with dual VPDs [video display processors]” (McFerran,
2009, pp. 204-206). It also contained 32 KB of internal
memory for saving games and a cartridge slot for
additional storage. However, like the Jaguar before it, its
complex architecture (including its rectangular, 2D
sprite-generated polygons) made the system difficult to
program for.

+ Clockwork Knight
+ Daytona USA
+ Panzer Dragoon (Figure 8.13a)

SARAH JACKY

ROUNDSI
(b)

For the U.S. version of Saturn, Sega changed the color
of the system from gray (with blue and dark gray high-
lights) to all black. The controller looked a lot like the
six-button Genesis game pad, with the inclusion of two
shoulder buttons. It was redesigned for North America
and Europe, most likely as an attempt to accommodate
the larger hands of western consumers. Known only by
its model number, the MK-80100 controller “is func-
tionally identical to its Japanese cousin, but is slightly
larger and has a peculiar concave D-Pad, not seen in a
Sega console since. This particular model is often
regarded to be worse than the Japanese variant, and was
replaced entirely during the summer of 1996, cutting
costs as the console was redesigned” (Sega Retro, 2016,
para. 3). The second controller was essentially a black
version of the original Japanese Saturn controller, with a
traditional D-pad and a smaller casing. Also like in
Japan, the controller came in several colors, including
black, gray, white, and clear.

For peripherals, Sega released the Stunner light
gun (known as the “Virtua Gun” in Japan), a 3D pad
designed to work with NiGHTS into Dreams, as well as
an Arcade Racer steering wheel. Sega also introduced a
Play Cable that (like Jaguar’s Jag Link) could connect
two Saturn consoles for multiplayer LAN gaming. Its
Multiplayer Adaptor allowed up to six controllers to be

+ Virtua Fighter (Figure 8.13b)
+  Worldwide Soccer: Sega
International Victory Goal Edition
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TABLE 8.5

[AIHEEENE s AEELpEe

Manufacturer: Sega Electronics

Launch Price: $399.99
Release Date:
Form at:
Processors:
Performance:
Memory:
Resolution:
Sound:

plugged into each main controller port, while the Sega
NetLink 28.8k modem allowed for online capabilities
such as email. The system also received a joystick,
memory cartridges, keyboard, and mouse, among other
devices.

B CONSOLE COMPARISON: SATURN
VERSUS 3DO AND JAGUAR

Compared to the first wave of fifth-generation consoles,
the Saturn was a faster system with its dual Hitachi
processors (28.63 MHz) and two video display processors
(Table 8.5). The VDP1 handled sprites, polygons, and
geometry, while the VDP2 managed games’ backgrounds
(Base Media, 2016, p. 2). Its games often displayed higher
frames per second (FPS) compared to 3DO and Jaguar
games. With dismal sales of the Atari Jaguar, Saturn’s
main competitor at the time of its release was the 3DO.
Saturn games typically looked sharper, with displays up
to 704 x 480 pixels, compared to the 640 x 480 (inter-

11/22/94 (JP), 5/10/95 (US), 7/08/95 (EU)

CD-ROM(2x speed)

2 Hitachi SH2 32-bit CPUs (28.63 MHz) + 2 VPDs
500,000 polygons per second (200,000 textured)

5 MB total RAM

320 x 224, 640 x 224, and 704 x 480 pixels

Motorola 68EC000—32 channel, 16-bit stereo at 44.1 KHz

polated) resolution on the 3DO. The Saturn could display
13-25 times more polygons per second; however, most
games released on both systems looked relatively similar.
Both 3DO and Saturn had CD quality sound, but the
Saturn had nearly twice the number of sound channels,
with 32 channels of sound for programmers to work with.

HEAD-TO-HEAD

To compare the graphics and sound between the Saturn
and 3DO, try (or watch video clips of) Road Rash, The
Need For Speed, Primal Rage, and Gex. Compare Saturn
to Jaguar with each console’s version of Rayman, NBA
Jam, Worms, and Tempest 2000.

® KEY SATURN TITLES

Saturn became known for a number of exclusive
titles such as its Panzer Dragoon and Virtua series
(Figure 8.15), as well as strong RPGs like Shining Force 11T

FIGURE 8.14 Box art to five popular Saturn titles including: (a) Shining Force III, (b) NiGHTS into Dreams, (c) Virtua Fighter 2,

(d) Panzer Dragoon Saga, and (e) Guardian Heroes.
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FIGURE 8.15 Magazine advertisement for the Sega Saturn in 1996.
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(shown in Figure 8.14), Magic Knight RayEarth, and
Dragon Force. It was the strongest console for 2D
platformers such as Astal and numerous 2D shoot ‘em
ups, along with being the best platform to play 2D fighters
such as Marvel Super Heroes and Street Fighter Alpha 3.
Furthermore, Saturn was the only system in which
gamers could play NiGHTS into Dreams, the new title by
Sonic the Hedgehog creator Yuji Naka and Sonic Team.

Unfortunately, the Saturn also became known for the
games it did not receive. After many development
struggles, Sega ended up cancelling Sonic X-treme, leaving
the Saturn without an exclusive Sonic the Hedgehog
platformer, other than a graphically enhanced port of the
Genesis game Sonic 3D Blast, a compilation game called
Sonic Jam, and the racing title Sonic R (McFerran, 2009,
p. 208). And because the Saturn wasn’t as popular in the
West, many excellent titles such as Radiant Silvergun,
Keio Flying Squadron 2, Princess Crown, and X-Men vs.
Street Fighter never reached U.S. shores.

® CHANGES AT SEGA

While Saturn sales remained strong in Japan, the system
struggled in the United States and Sega of Japan officials
blamed Sega of America for its problems. In America,
Sega sold over 2 million Genesis systems in 1995 and did
not have enough units to meet the holiday demand.
According to Sega of America president and CEO Tom
Kalinske, Sega could have sold an additional 300,000
Genesis systems between November and December, if
the company not been so focused on the Saturn (Busi-
ness Wire, 1996, p. 1). Kalinske reportedly began to feel
powerless after long-standing disagreements like this
with Sega of Japan and announced his resignation on

July 15, 1996 (Kent, 2001, p. 535). His announcement
was soon followed by the resignation of Sega co-founder
David Rosen that same year.

*)* DID YOU KNOW?

Of the more than 600 total titles released for the Sega
Saturn, only around 250 of these games were released in
the United States. Even fewer titles made it to Europe.

B SONY PLAYSTATION

Sony Corporation was founded in 1946 by Akio Morita
and Masaru Ibuka. Similar to “Sega” and “Famicom,” the
name “Sony” was derived from a combination of two
words: “sonus,” which is Latin for sonic and sound, and
“sonny,” which was a slang word for “boy” in the United
States (Sony Japan, 2011, p. 1). Sony became a leading
electronics manufacturer from its many innovations and
diversified business ventures. After its success with man-
ufacturing transistor radios, Sony invented the world’s
first portable music player with its Walkman in 1979. The
company went on to pioneer video formats Betamax and
Video8, its own line of computers, 3.5" floppy disks, as
well as Digital Audio Tape (DAT) in the 1980s. Sony was
also one of the leading developers of Compact Disc (CD)
and later Blu-ray Disc optical disc formats. Sony had a
foot in just about all consumer electronics by the late
1980s and the home video game market was next.

The Sony PlayStation (Figure 8.16) began as a CD-
ROM expansion unit for the Super Nintendo in 1988.
Designed by engineer Ken Kutaragi (who developed the
SNES sound chip), “Sony made sure that it held the sole

FIGURE 8.16 The Sony PlayStation video game console with original d-pad controller.
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TABLE 8.6 Sony PlayStation U.S. Launch Titles

+ Battle Arena Toshinden (Figure 8.17a)

+ ESPN Extreme Games

+ Kileak: The DNA Imperative

+ NBA Jam Tournament Edition
+ Power Serve 3D Tennis

international licensing rights—in other words, it would
profit handsomely from every single SNES CD-ROM
title that was sold” (McFerran, 2010, p. 47). Nintendo
had second thoughts about the deal and “allowed
Sony to announce plans for the drive at the [1991]
Consumer Electronics Show, then appeared the next day
to say that they had struck up a deal with Philips ...
instead” (Kent, 2001, p. 452). The embarrassment from
Nintendo’s announcement, coupled with the time and
money Sony had invested in the PlayStation provoked
Sony president Norio Ohga and Kutaragi to continue
developing the project as a standalone system.

After years of further development and the newly
formed Sony Computer Entertainment (SCE) division,
the Sony PlayStation was released on December 3, 1994 in
Japan and in the United States on September 9, 1995 for
$299. The system was not initially bundled with a launch
title, but did include a demo disc containing samples of
several games. Due to the low cost of CD-ROMs, these
demo discs became a popular medium for advertising,
leading to Sony’s PlayStation Underground disc series
featuring demos, articles, interviews, game trailers, and
more. Other publications on CDs soon followed.

While its 10 launch titles included a handful of 2D
games (see Table 8.6), the PlayStation was built to be a

Raiden Project

+ Rayman

+ Ridge Racer (Figure 8.17b)
+ Street Fighter: The Movie
+ Total Eclipse Turbo

3D powerhouse. Its single processing chip contained a
3D geometry engine in its CPU which made PlayStation
an easy system to program games for, and a liberal $10
per game licensing fee helped Sony attract nearly 100
game companies by the time the system launched in the
United States (Kent, 2001, p. 504). Sony aggressively
pursued third-party developers, obtaining the sup-
port of Sega rival Namco (Tekken, Ridge Racer) and
acquiring the Liverpool-based developer Psygnosis
(Destruction Derby, WipEout). Executive VP of SCE of
America Bernie Stolar also helped secure key third-
party deals.

Another part of Sony’s marketing strategy was to
appeal to the specific age of 19 (see Figure 8.18). Exec-
utive VP of SCE Europe Phil Harrison (2005) explained
that the idea behind the strategy was that younger
teenagers wished they were 19, while older adults often
wished they were 19 (again) as well. Early marketing
slogans were clever secret messages created to get gamers
talking about the system. For example, “ENOS Lives”
was almost SONY written backwards. It could also be
interpreted as “Ready Ninth of September,” with the red
E meaning ‘ready’ and ‘NOS’ standing for ‘Ninth of
September’ (Oravasaari, 2012, para. 2). Another slogan
“U R NOT E” was a lot easier to decode.

FIGURE 8.17 Screenshots from PS launch titles (a) Battle Arena Toshinden and (b) Ridge Racer.
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FIGURE 8.18 1995 PlayStation magazine ad featuring Sofia from Battle Arena Toshinden.
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Sofia a kiss.

She Aidn’'t say Sofia Says. Now she has to hurt you.



Aesthetically, the system was sleek and simplistic. Its
light gray color was reminiscent of previous Nintendo
consoles and helped it stand out where all the other new
systems were shades of black (save for the Japanese
version of Saturn). Even its controller looked like an
enhanced SNES controller with its face buttons layout
and shoulder triggers—adding two additional shoulder
buttons, comfortable handles, and a unique d-pad which
was comprised of four separate directional buttons.
Above the controller ports on the system were two
memory card slots where separate memory cards could
be inserted for saving game data. Like its CD-based
predecessors, the PlayStation could also play music CDs
in addition to games.

The PlayStation received the standard array of
peripherals, including memory cards, light guns like
Namco’s GunCon, joysticks, steering wheels, and other
third-party controllers, dance pads for games like Dance
Dance Revolution, Multitap adaptors, link cables, and so
forth. Eventually, Sony unveiled its DualShock control-
ler, which added touch sensitive control and a vibration
feature made popular by Nintendo’s fifth-generation
system discussed next in this chapter. Later, a more
compact version of the console was released as the
PSone (Figure 8.19), including a portable version with its
own LCD screen.

B CONSOLE COMPARISON: SONY
PLAYSTATION VERSUS SEGA SATURN

Table 8.7 summarizes the major technical specifications
of the Sony PlayStation. Unlike the Sega Saturn (and
even 3DO), the PlayStation did not contain internal
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storage, making the purchase of a memory card man-
datory for players to save game data. True to the nature
of how the machines were conceived, Saturn was the
more powerful system for 2D games (such as Marvel vs.
Capcom), while the PlayStation typically delivered better
3D games (as seen in WipEout). Technically, Saturn was
the more powerful system with more total RAM, higher
screen resolutions, greater polygon counts, and 25%
more sound channels to work with. However, its
complex, dual processor architecture made the Saturn
difficult to program for and much of its power often
went underutilized.

*Q° DID YOU KNOW?

Many PlayStation and Saturn games (plus a few other
CD-ROM systems) used standard redbook audio tracks
for sound. Specifically, audio tracks (often the game’s
soundtrack) could be played by inserting the game disc
into a standard CD player.

What really gave the PlayStation the edge was that it
contained a built-in special effects processor. For
instance, effects like transparency and Gouraud shading
(which gave graphics a smoother, more detailed look)
could be generated by the PlayStation with minimal
impact on the system’s performance. For Saturn to
emulate similar effects, the system had to pull extra pro-
cessing power, which often meant programmers had to
lower their games’ resolution to 320 x 224 or abandon
such effects altogether. Lastly, Sony’s single processor ran
at 33.8688 MHz—slightly faster than either of Saturn’s
processors.

FIGURE 8.19 The smaller “PSone” with matching DualShock controller and memory card.
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TABLE 8.7 Sony PlayStation Tech Specs
Manufacturer:
Launch Price:
Release Date:

$299.99

Sony Computer Entertainment
12/03/94 (JP), 9/09/95 (US), 9/29/95 (EU)
32-bit MIPS R3000A RISC CPU (33.8688 MHz)

360,000 polygons per second (180,000 textured)
2 MB main RAM, 1 MB video RAM, 512 KB sound RAM

Format: CD-ROM (2x speed)

Processor:

Performance:

Memory:

Resolution: 256 x 224 to 640 x 480

Sound: 24 channel, 16-bit stereo at 44.1 KHz

HEAD-TO-HEAD

Compare the graphics and sound between PlayStation
and Saturn, check out (or watch video clips of ) Marvel vs.
Capcom, WipEout, Tomb Raider, and Dead or Alive.

m KEY PLAYSTATION TITLES

Ease of programming and aggressive marketing helped
Sony lock down a number of quality titles. Around 2000
games were developed for the PlayStation worldwide.
Many series were born on and/or exclusive to the system
and spawned numerous sequels, such as Tekken, Crash
Bandicoot, Spyro the Dragon, and Twisted Metal. Tomb
Raider helped revolutionize 3D platformers and Laura
Croft (shown in Figure 8.20) became synonymous with
the system, with many of the Tomb Raider sequels
exclusive to PlayStation on the home console market.
One of the most pivotal acquisitions for Sony was
when RPG developer Squaresoft abandoned Nintendo,

selecting the PlayStation as the sole console for its epic
Final Fantasy VII game because it was so massive that it
required the use of three CDs. This was followed by
other Squaresoft exclusives including Final Fantasy VIII
and IX, Xenogears, Chrono Cross, Einhdinder, Parasite
Eve, and many other highly regarded titles. To top it off,
Konami chose the system for its hit titles Metal Gear
Solid and Silent Hill, while Sony Computer Entertain-
ment’s Gran Turismo racing games became the
company’s best-selling series of all time, shipping more
than 20 million units combined.

*0° DID YOU KNOW?

The first models of the PlayStation used plastic parts in
the laser unit that wore out over time, leading to skipping
FMV, audio dropouts, and other issues. Gamers discov-
ered they could alleviate these problems by flipping the
system upside down.

FIGURE 8.20 Box art to five defining PlayStation titles including: (a) Resident Evil, (b) Final Fantasy VII, (c) Tomb Raider,

(d) Metal Gear Solid, and (e) Tekken 3.
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® NINTENDO 64

A year before Nintendo’s next home console launch, the
company released its Virtual Boy (Figure 8.21), a por-
table, 32-bit table-top console capable of displaying
monochrome 3D graphics using red LED technology.
The system was developed by Gunpei Yokoi (Metroid,
Game Boy) who “looked into making a color version of
the technology but found that it would have to retail
for over $500, far too expensive” (Kent, 2001, p. 514).
The resulting red and black head-mounted display
became notorious for causing dizziness, nausea, and
headaches. The system was a commercial failure and
discontinued in less than a year.

Nintendo’s next home console would go through a
couple of name changes over the course of its develop-
ment. Originally called “Project Reality” (based on the
name of its co-processor), the system became known as
“Ultra 64” for quite some time before being changed to
Nintendo 64 (N64) (Figure 8.22) shortly before its
launch in Japan on June 23, 1996. Despite the Virtual
Boy’s failure, the N64 sold its entire launch inventory of
300,000 units in Japan, and all 500,000 launch units in
the United States the following fall.

Originally scheduled to release in North America on
September 30, 1996 (see Figure 8.24) for $249.99, the
system released one to three days earlier for just $199.99.
The price drop was most likely in response to Sony, who
had recently dropped the price of the PlayStation to
$199. Only two launch titles were available for the U.S.
release, including Super Mario 64 and Pilotwings 64
(Figure 8.23)—but both were strong titles. Marketing
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FIGURE 8.21 Virtual Boy.

slogans used for the console included “Change the
System” and “Get N, or get Out!”

The system’s 64-bit CPU was developed by TurboGrafx-
16 and PC manufacturer NEC, along with its “Reality”
co-processor (RCP) by Silicon Graphics, Inc. (SGI). Its
93.75 MHz main processor was the fastest on the home
console market. The Reality co-processor consisted of a
Reality Signal Processor (RSP) and Reality Display
Processor (RDP), providing many enhancements not
seen on other consoles such as real-time lighting effects

FIGURE 8.22 The Nintendo 64 with its unique, three-handle controller.
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FIGURE 8.23 Screenshots from N64 U.S. launch titles (a) Super Mario 64 and (b) Pilotwings 64.

and anti-aliasing (edge smoothening). The system also
included four controller ports—something not seen on
the home console market since the Atari 5200. A
memory expansion slot was included between the power
and reset buttons where an Expansion Pak could be
inserted to increase the console’s RAM from 4 MB to
8 MB.

A game cartridge slot was located in the expansion
slot and Nintendo’s decision to stay with the cartridge
format for the N64 was not without controversy. It was
the main reason Squaresoft moved to the PlayStation for
Final Fantasy VII and other titles. Many gamers saw
CD-ROM technology as the future, with its 700 MB
storage capacity, superb audio, and full motion video
capabilities. The average N64 cartridge was only 8 to
24 MB, with its largest game pack being Capcom’s
Resident Evil 2 which was 64 MB.

An ideal format for younger gamers, cartridges could
not be scratched like CDs, did not contain long loading
times, and could save data internally, without the need
for an external memory card. While more expensive to
manufacture, “Nintendo still controlled their produc-
tion, [and] profited directly from every one made. Car-
tridges were also harder to pirate, which is likely to be
another reason for sticking with that format” (Retro
Gamer, 2009, p. 221). While it may have made sense at

G5 m

SERA LEVEL

the time, the N64 would become the last major home
console to use cartridges as its primary media format.

One of the most distinguishing features of the N64
was its three-pronged, M shape controller designed by
Nintendo’s R&D3 team. The left handle housed a tra-
ditional d-pad and left should trigger; the center handle
provided access to the digital “control stick” and center
“Z” trigger; while the right handle housed the “A” and
“B” buttons, four smaller “C” buttons, and a right
shoulder trigger. The underside of the controller included
an expansion slot where a number of accessories could be
inserted, such as the Controller Pak for saving data, the
Rumble Pak which provided force feedback, as well as
the Transfer Pak for moving game data between Game
Boy and N64. The controller was designed to be held in
multiple ways and may have been a bit intimidating for
some gamers. However, its touch sensitive (analog-style)
control stick and force feedback revolutionized the way
all future game controllers would be designed.

*J° DID YOU KNOW?

While the Nintendo 64’s digital control stick revolu-
tionized video game controllers and developed the
standard in which 3D games would be played, it was not
the first console with a touch sensitive control stick. That
credit goes to the Atari 5200.
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FIGURE 8.24 Magazine advertisement for the Nintendo 64 gaming console from 1996.

ON SEPTEMBER 30th,
DINOSAURS WILL FLY!

,

Because on that day, the home Bnt,l‘tainmp:%‘world starts spinning at 64 bits —
faster than any video game system or personal computer ever made. Live your dream:
Nintendo 64 and its revolutionary 3-D controller will send you as far into the game as you dare to go.
Over the top. Out on the edge. Choose your hero: James Bond, Ken Griffey, Jr.,
Super Mario. Or even Darth Vader. You'll find them on games
exclusive to Nintendo 64. Players will rock. Competitors will weep.

Is it worth the wait?

Only if you want the best!
W NINTENDOS?
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Aside from the numerous “Pak” add-ons, the N64 did
not have a ton of peripherals other than a cleaning kit,
Glove Controller (similar to the NES Power Glove),
Voice Recognition Unit (VRU), which was only com-
patible with two games, a mouse (available as a pack-in
with Mario Artist), and the Nintendo 64 Disk Drive
(64DD) add-on that only received around 10 games and
was never released outside of Japan.

B CONSOLE COMPARISON: NINTENDO 64
VERSUS PLAYSTATION

The Nintendo 64 controller was innovative for its time
with its M-shape configuration and its touch sensitive
digital control stick. However, the control stick tended to
loosen over time—something that wasn’t much of a
problem with the PlayStation’s Dual Shock controller
sticks. Furthermore, the N64 controller required the
separate Rumble Pak accessory to be inserted into the
controller’s memory cartridge slot for vibration feed-
back, where the PlayStation’s Dual Shock had the force
feedback feature built in. On the contrary, the N64 had
four controller ports, where Sony’s system only con-
tained two.

Nintendo 64’s NEC VR4300 processor (Table 8.8)
made it the fastest system on the market at 93.75 MHz—
2.77 times the clock rate of the PlayStation. The N64
had more memory, with 4 MB versus Sony’s 2 MB.

Nintendo
$199.99

Manufacturer:
Launch Price:
Release Date:
Format:
Processors:

Cartridge

Nintendo’s system ran at 4.26 times the bus speed and its
64-bit graphics processing unit (GPU) was also more
powerful. Sticking with cartridge format meant that N64
games benefitted from next to no loading times versus
CD-ROM games; however, their smaller storage space
meant less quality sound and full motion video. Many
titles appearing on both systems had lower quality
music, less dialog, and/or lower quality/missing FMV on
the N64 version.

For internal memory, the N64 only had 4 KB of
texture memory, compared to the PlayStation’s 1 MB of
dedicated video memory. “This meant that developers
had to make serious concessions in texture design.
Two common solutions were to either tile small textures
across a surface or resort to Gouraud shading of
polygons instead of proper textures” (White, 2014, para.
10). Comparing similar titles on each system, Play-
Station games often ran at smoother frame rates and
looked sharper but more pixilated, while N64 games had
a lower frame rate, with a smoother (sometimes blurry)
look.

Both consoles could run games at low and high res-
olutions (up to 640 x 480), but the PlayStation could
push far more polygons at 360,000 polygons per second,
compared to roughly 100,000 maximum polygons in
most N64 games. On the other hand, the N64 contained
better texture filters such as anti-aliasing, which
smoothened the edges of otherwise jagged graphics. For
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64-bit NEC VR4300 CPU (93.75 MHz)

Reality co-processor (RCP) for GFX and sound (62.5 MHz)

Performance:
Memory:
Resolution:
Sound:

100,000 polygons per second (up to 160,000 PPS)

4 MB RDRAM (expandable to 8 MB with Expansion Pak)
256 x 224, 320 x 240, and 640 x 480 pixels

100 channel, 16-bitstereo at 44.1 KHz (up to 48 KHz)
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FIGURE 8.25 Box art to five defining Nintendo 64 titles: (a) The Legend of Zelda: Ocarina of Time, (b) Perfect Dark, (c) Super

Mario 64, (d) Goldeneye 007, and (e) Banjo-Kazooie.

many gamers, the debate on which system had better
graphics was a matter of personal preference.

HEAD-TO-HEAD

Compare the graphics and sound between the N64 and
PlayStation by playing (or watching video clips of) A
Bug’s Life, Mortal Kombat 4, Quake I, Rayman 2, Resi-
dent Evil 2, Tony Hawk’s Pro Skater 2, and Toy Story 2.

m KEY NINTENDO 64 TITLES

Around 380 titles were released for the N64, with the
majority of titles reaching U.S. shores. Some of the best
games on the system were made by the British developer
of Battletoads and Donkey Kong Country, Rareware
(Rare). “From the regal beauty and genius of the Banjo-
Kazooie games, the addictiveness of Diddy Kong Racing,
to the oftbeat destructive nature of Blast Corps, and the
frantic bug blast of Jet Force Gemini, Rare games were
held in high esteem and rivaled the releases of Nintendo
itself” (Retro Gamer, 2009, p. 222). The company was

responsible for the hit fighting game Killer Instinct Gold,
the hilariously mature 3D platformer Conker’s Bad Fur
Day, in addition to two of the best first-person shooters
on the system with Goldeneye 007 and Perfect Dark (in
Figure 8.25).

Other major third-party support came from compa-
nies like Acclaim (Turok, Extreme-G), Electronic
Arts (Madden, FIFA), Konami (International Superstar
Soccer, Castlevania), and Midway (Mortal Kombat, NFL
Blitz). Treasure only produced a few titles, but each
one was superb, such as Mischief Makers and Sin and
Punishment (Japan).

Nintendo developed many first-party classics for the
system, with Super Mario 64 and The Legend of Zelda:
Ocarina of Time—two of the highest rated video games
of all time. Other first-party hits included The Legend of
Zelda: Majora’s Mask, Wave Race 64, 1080: TenEighty
Snowboarding, Star Fox 64, F-Zero X, Pilotwings 64, and
Mario Kart 64. Nintendo also published Excitebike 64 by
Left Field Productions, Super Smash Bros. and several
Pokémon games by HAL Laboratory, along with
Hudson’s Mario Party series.
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HANDHELD SNAPSHOT: GAME BOY COLOR FIGURE 8.26 Game Boy Color.

The Game Boy Color (GBC) (Figure 8.26) was released in
the United States on November 18, 1998 for just $79.99. It
was the first backward compatible handheld system, able to
play all of the original Game Boy games. While the system
did not contain a back light or enhanced resolution, it could
display up to 56 colors on screen (Table 8.9). Its CPU could
run twice as fast and contained three times more RAM than
the original Game Boy. It also included a feature that
allowed players to create their own color palettes (up to 10
colors) for older, monochrome GB games.

TABLE 8.9 Game Boy Color Tech Specs

Format:  Cartridge/2 AA batteries (20 hours)

Processor: 8-bit Sharp LR35902 CPU (4.194 or 8.338
MHz)

Memory: 32 KB RAM, 16 KB Video RAM

Resolution: 160 x 144 pixels/3.5" diagonal LCD screen

Colors: 10, 32, or 56 from a palette of 32,768 colors

Sound: 4 channel stereo/3.5 mm headphones jack

Well over 500 games were officially released for the
GBC, with tens of millions of systems sold. Its strong library
of games (see Figure 8.27) totally eclipsed the rest of the
portable market, burying Sega’s Genesis-based Nomad,
Tiger's R-Zone and Game.com handhelds, as well as the
NeoeGeo Pocket, Bandai’s Japan-only WonderSwan, and
Nintendo’s own Virtual Boy.

FIGURE 8.27 Five defining Game Boy Color titles: (a) Legend of Zelda: Oracle of Seasons, (b) Bionic Commando: Elite
Forces, (c) Pokémon Crystal, (d) Metal Gear Solid, and (e) Wario Land 3.




B FIFTH-GENERATION MARKET SUMMARY

Not since the second generation of video games has the
market seen so many console releases—many of which
never reached American shores (see Figure 8.28).
Among those examined in this chapter, 3DO’s unique
business model may have been its biggest downfall.
While the $3 royalty fee for each game sold benefited
software manufacturers, it was not high enough to
compensate for the high price of the console’s manu-
facturing costs. The small royalties collected also did not
provide enough funding for strong marketing (Retro
Gamer, 2009, p. 190). Furthermore, having several
manufacturers producing the same console essentially
put them in competition with each other for the same
product, which did not make a lot of sense to either
consumers or retailers.

The Atari Jaguar outsold the 3DO initially, but ulti-
mately ended up being a complete market failure, selling
only around 250,000 units worldwide. Beyond its
architectural complexity, which made it difficult to
program games for, everything from the Tramiel
family’s business choices, to Atari just not being a large
enough force anymore to compete have been blamed for
the console’s demise (Szczepaniak, 2009, p. 200). In its
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1995 fiscal year-end report, Atari (1995) attributed the
poor performance of Jaguar to extensive delays in game
development, consumer concern as to when titles would
be made available, and “the introduction of competing
products by Sega and Sony in May 1995 and September
1995, respectively” (p. 3). Ultimately, market success in
the video game industry usually comes down to great
games, and the Jaguar had very few.

In retrospect, “concentrating on Saturn proved to be a
tactical mistake that cost Sega millions, if not billions, of
dollars at the end of 1995. According to TRST data
released in 1997, 32-bit products made up less than
20 percent of 1995 video game sales, while 16-bit
sales accounted for approximately 64 percent of the
market” (Kent, 2001, p. 531). Following the departure of
Kalinske and Rosen, Sega reached out to executive
vice president of Sony Computer Entertainment of
America, Bernie Stolar, who would become Sega of
America’s next president and chief operating officer.
Stolar did not hesitate to point out “major mistakes
[that] had been made by Sega with the Saturn’s
design and the subsequently fragmented marketing of
platforms and sub-platforms” (Fahs, 2009, p. 8). His
mission was to discontinue the system as smoothly as
possible.

FIGURE 8.28 A look at less-popular fifth-generation consoles released outside of the United States.

Fujitsu FM Town Marty
February 1993 (Japan)

NEC PC-FX
December 1994 (Japan)

Commodore Amiga CD32
September 1993 (Europe+)

Casio Loopy
October 1995 (Japan)

Bandai Playdia
September 1994 (Japan)

Apple Bandai Pippin
March 1996 (Japan)
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The millions of dollars Sony spent on acquiring
developers and on marketing paid off. Within just two
days of its launch in North America, the PlayStation sold
more units than the Saturn had in the five months fol-
lowing its surprise launch, completely selling out its initial
shipment of 100,000 units (Kent 2001, pp. 519-520).
Within its first year, the PlayStation secured over 20% of
the entire U.S. video game market (Finn, 2002, p. 50). For
its first system, Sony’s PlayStation completely dominated
the industry, eventually making Sony the new leader of the
home console market (see Figure 8.29).

The Nintendo 64 was “the top-selling system in
America for each of the eight months since its intro-

FIGURE 8.29 Fifth-generation console sales graph.

duction” (Business Wire, 1997). It was most popular in
the United States, selling more than 20 million of its 30+
million total units sold. Still, Nintendo found itself in a
distant second place to Sony after being a market leader
the previous two generations. Much of Nintendo’s
struggle was likely due to its cartridge format, which led
to the loss of Squaresoft, sparse support from Capcom
and Namco, and lower number of quality role-playing
games. N64 cartridges also typically cost around $10
more than CD games. “By August 1997, Nintendo
controlled 40 percent of the next-generation console
market and Sony controlled 47 percent, leaving Sega
with a mere 12 percent” (Kent, 2001, p. 558).

Console

Approximate worldwide sales
3DO

Jaguar 250 thousand

Saturn > 9 million

PlayStation  ER{QAWHIIT

Nintendo 64 ERYEWIIIT
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B FIFTH-GENERATION BREAKTHROUGHS AND TRENDS

There were many breakthroughs and trends that defined the fifth generation of video games. Here is a list of the top

10 features that defined the generation:

1. 32-bit and 64-bit microprocessors

2. Higher display resolution (typically 640 x 480 pixels, i.e., 480i)

3. 3D polygon graphics with texture mapping

4. Optical disc (CD-ROM) game media (leading to “demo disc” marketing)

5. Full motion video (FMV) animation and live action footage

CD quality audio (16-bit, 44.1 kHz)

v »® N o

10. Analog stick (touch sensitive) controllers

Color depth up to 16,777,216 colors (24-bit true color)
Texture lighting and Gouraud (continuous, interpolated) shading

Graphics smoothening methods such as anti-aliasing and texture filtering
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B ACTIVITY: FAILED CONSOLES REPORT AND PRESENTATION I

Choose a fifth-generation home console or handheld system that is considered a market failure and develop a
report and presentation on the history, business, and technology of that system. Be sure to include: (1) the
publisher’s goals, (2) how the system was marketed, (3) technical specifications and notable game titles, (4) why
the system failed, and (5) [conclusion] what might have saved the console from its demise.

The report should contain three main points and a minimum of two quotes which are to be paraphrased or
cited verbally in the speech. The recommended total presentation length is 3:30-4:30 minutes, not to exceed
5 minutes total.

CONSOLE SUGGESTIONS

Suggested consoles to report on include: Fujitsu FM Towns Marty (February 1993, Japan),Commodore Amiga
CD32 (September 1993, Europe+), Bandai Playdia (September 1994, Japan), NEC PC-FX (December 1994,
Japan), Casio Loopy (October 1995, Japan), and Apple Bandai Pippin (March 1996, Japan). You may also
consider the Atari Jaguar CD (September 1995); however, that was an add-on peripheral and not a standalone
console.

HANDHELD SUGGESTIONS

Suggested handheld systems to report on include: Genesis Nomad (October 1995),R-Zone (1995), Virtual Boy
(August 1995), Game.com (September 1997), NeoeGeo Pocket (October 1998, Japan), and WonderSwan
(March 1999, Japan).

® CHAPTER 8 QUIZ 4. Which of the following was not a trait of the 3DO
Interactive Multiplayer system?
a. The first fifth-generation, 32-bit console
b. Original launch price of $299.99
c. 3DO did not manufacture its own hardware

d. No regional copy protection on its games

1. Sega’s first polygonal racing and fighting arcade
games that helped pioneer the genre:
a. Hard Drivin’ and Pit Fighter
b. Ridge Racer an