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Preface
In 1999, the Texas State Senate mandated Texas State Technical College System Operations to
“develop and administer a program to forecast the types of technical education programs that
are needed to maintain and improve the State’s economic and technical competitiveness.”
(SB1819) In 2001, the Texas Higher Education Coordinating Board (THECB) provided funding
under a Carl D. Perkins grant to Texas State Technical College System (TSTC) to develop a
process, later called Programs for Emerging Technologies www.forecasting.tstc.edu, for
accomplishing the Senate’s goals with regard to the state’s community and technical colleges.
The research presented in this report is the third in a series of ongoing “forecasts” based on this
legislation. Each report is designed to provide Texas college instructional officers and
curriculum development coordinators/directors with timely analysis and actionable insights
into emerging technologies and their potential impacts on existing and new technical education
curricula. A highly-skilled workforce is essential to the success of Texas companies and the
overall economic competitiveness of the state. Therefore, by anticipating and proactively
responding to future Texas workforce demands, college curriculum offerings can be a
constructive force in attracting high-tech companies to the state and ensuring existing high-tech
companies continue to have an appropriately skilled source of employees.
Through this research, Texas State Technical College (TSTC) hopes to drive the development and
support of emerging technology curricula and facilitate informed and accurate future
curriculum development efforts for all Texas colleges.
This research was conducted by the IC² Institute at The University of Texas at Austin in the forth
quarter of 2003. Though this report was designed for Texas educators, its contents may also be
useful to a variety of state and regional economic development efforts.
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Digital Game Forecast: Executive Summary
Introduction
The game industry is not a “future” industry—it is a high-growth US$50B global industry that
promises important benefits and implications to society and for science and technology-based
industries in general. This report catalogs the trends, scenarios, opportunities, and benefits of
Texas community and technical colleges’ participation in the game industry. The most
compelling discovery is that game-related learning and production are transdisciplinary—
qualitatively different from industrial and post-industrial learning and production. The learning
and workforce needs of the game industry are most similar to the needs of 21st Century science
(nano-bio-info-cogno-enviro).
Community and technical colleges that support the game industry and its workforce needs can,
in the near term (1-3 years), catalyze the formation of high-demand curricula to meet the needs
of the game and informatics (consumer electronics, software publishing, information
technology, and network service providers) industries; in the medium term (4-6 years), they can
both develop a workforce to meet the needs of the game and informatics industries while
seeding cross-over curricula to meet the needs of 21st Century science (nano-bio-infor-cognoenviro), design-related industries (industrial design, architecture, instructional design,
aerospace, architecture), and specialized industries that require transdisciplinary knowledge
workers (robotics, IT security, national defense, and homeland security).
This summary highlights this report’s key points:
• Game Industry and Market Snapshot
• Developing Knowledge Workers For The Game Industry
• Innovation Networks And The Wired Generation
• Need for Formalized Game Industry Workforce Development
• Game Industry Workforce Needs
• Community and Technical College Gaming Curricula
• Curriculum Framework
• Partnering With The Game Industry
• Gaming, Science, Technology, and Education
The research represents data collected over a seven-week period from experts in academia and
industry, journals, Internet databases, proprietary databases, government reports, industry
research, and other secondary sources. In addition, we conducted two surveys to determine key
attributes and priorities in the game industry and the importance of consumer gamers involved
in game innovation.
The resulting data provides information critical to Texas community and technical colleges and
presents a path towards meaningful development of gaming curricula and a new learning
culture to benefit the game industry and other knowledge industries.

Game Industry and Market Snapshot
The game industry is not a future market (5-10 years away from maturity)—it is reaching early
adulthood and shows promise of sustained growth. The game industry is moving into a wave of
market innovation driven by consumer adoption of wideband wireless and broadband fixedline gaming. The demand-side global market for digital games is projected to grow from
US$50B in 2001 to approximately $85B in 2006 (Chen, Patel, Schaefer, 2002).
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The US game market has exhibited strong growth over the past six years in spite of US
economic conditions and the downturn of the US economic market. Cheap, high-performance,
highly reliable game consoles and network connectivity have fueled recent growth. According
to the Entertainment Software Association (ESA), the US game market grew by 8% between
2001-2002 (ESA, 2003) while US GDP grew by only by 2.4% during the same period (US
Department of Commerce, Bureau of Economic Analysis, 2003).
The US market is currently in early-stage adoption of fixed-line broadband and wideband
wireless networks. Compared to other early-adopter industrial nations, the US ranks 11th in
high-speed Internet infrastructures (International Telecommunications Union, 2002). With
increased market penetration and consumer adoption of “network gaming” in the US (an early
market) will come high growth in console, personal computer (PC), interactive television, and
mobile gaming. The game industry is transforming from standalone to network-dependent
gaming and game interfaces, environments, and tools are evolving our concepts of cyberspace,
media, computer mediated communication (CMC), and educational technology in profound ways.
Thus, broadband and wideband technology infrastructure and consumer access are critical to
expanding markets (demand), creating new businesses (supply), and catalyzing the US game
and media industries and the informatics industry (consumer electronics, software publishing,
information technology, and network service providers). Community and technical colleges and
the State of Texas can proactively support the deployment of broadband and wideband
technologies to all sectors of society, including business, nonprofit, academic, military,
government, and civil sectors. Regional economic development initiatives should consider the
growth opportunities and cross-sector impacts of broadband (fixed-line), wideband (wireless),
and the digital game industry.
Employment statistics do not distinguish game publishing and online services from other types
of software publishing and online services. As a consequence it is not possible to derive the
scope of employment in this sector or its relative importance to Texas through available labor
market data. Texas community and technical colleges should request the Texas Workforce
Commission and the US Bureau of Labor Statistics to distinguish the game industry in its
employment census—both companies whose exclusive business is gaming and companies that
provide supply-side services to or in partnership with the game industry.
Texas is a recognized leader in digital games (Entertainment Software Association, 2002). This
industry requires a wide range of occupations: game designers, electronic artists, software
engineers, writers, audio composers and engineers, video composers, producers, and business
managers.
The game industry, with its strong links to media and the informatics industry, absorbs many
technologies and techniques from these industries. There is opportunity for crossover
employment from gaming to other industries (though not vice versa). Students can migrate to
industrial design, architecture, educational technology, aerospace, IT security, national defense,
homeland security, and many sciences.

Developing Knowledge Workers for Gaming
Transdisciplinarity refers to knowledge production that transcends traditional discipline
boundaries by creating new techniques, technologies, language, forms of work, and knowledge.
The game industry is transdisciplinary in the following ways:
•

2

Emergence of a distinct game development culture and practice.
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•
•
•
•
•
•

Ability to solve technological problems through internal innovation, creating a
competitive advantage.
Real-time learning, adaptation, and innovation within the context of production—
“production R&D.”
Fusion of artistic, technical, and business concepts within the production process.
Highly adaptive game development teams exhibiting the formation of new language,
tools, and management techniques.
High rate of innovation and resulting disclosure of new knowledge, technologies,
production techniques, and modes of gaming.
High variety of academic disciplines and experiences of employees.

Transdisciplinary work requires that people learn what they need to know to solve problems in
real-world situations where there are no prescribed answers. This mode of work and learning
creates the rules in uncharted territories rather than following prescribed rules. Game-related
learning is creating, doing, building, and learning in parallel—it is experiential, immersive, and
applied. As such, college gaming academics will have to stretch to balance theory and practice.
Outside of major game publishers and console manufacturers, the game industry is not
typically-characterized as research-intensive. R&D is usually addressed through game
development projects. The mutual reinforcement of R&D and production accelerates innovation
in the industry. Game developers push technological boundaries. We term this transdisciplinary
process “production R&D.” Production R&D involves real-time innovation and often results in
proprietary in-house technologies that produce a competitive advantage.
Community and technical colleges are better suited to the mission of producing a workforce
than are Texas four-year universities and community colleges, because applied learning and
industry-driven curricula are the foundation of their programs. Challenges include shifting
curricula to rapidly changing game technologies and processes; adopting “production R&D”;
and developing articulation agreements with institutes of higher learning. Curricula should fuse
the art, science, history, and philosophy of gaming, along with general systems theory.

Innovation Networks and The Wired Generation
R&D trend analysis indicates that beyond their own production-level R&D, game companies
innovate mostly based on consumer (gamer) behavior. Groups of hobbyists we categorize as
“self-organized innovation networks” collectively contribute game content by modifying games.
Gamer-based innovation networks are fundamental to the industry ecosystem. Innovation
networks bring significant numbers of new entrants into the workforce, representing a critical
feedback loop and a wellspring for startups. These informal networks of game hobbyists
engaged in game creation and learning as constructivist play are, in effect, the competition for
colleges seeking to produce “educated” game developers.
The “wired generation” of digital gamers exhibits emergent learning behaviors different from
past generations.
This shift in learning style is attributed to access to computers and the Internet and ultimately to
the adoption of these tools as a primary form of socialization. John Seely Brown, former chief
scientist of Xerox Corporation, points-out that the wired generation has shifted from linear
deductive reasoning to lateral bricolage (jack of all trades) reasoning. (Brown, 2003)
Gamers involved in constructivist gaming activities are natural knowledge workers. Just as the
digital game industry is organized through transdisciplinary production, gamers organize
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themselves likewise, preferring constructivist (learn by doing) learning through communities of
practice (social learning). Their locus of game-based learning is the Internet. The production
process is Internet-based and usually reinforced by face-to-face meetings. One of the constraints
for consumer innovation networks is access to facilities; colleges can provide a rich infrastructure
to complement online teaming, work, and constructivism.
Gamers who hack or “mod” (modify) or “skin” (add artistic layers to) games are bound by a
shared sense of purpose—solving complex problems related to creating or modifying virtual
worlds. Those involved are simultaneously teachers and learners. For these communities of
practice; work, learning, and play are one. Therefore, community and technical colleges should
develop a constructivist and social learning approach where students both teach and learn from
each other and their faculty leads. College gaming curricula and practicum should mirror the
natural self-organizing practices of learning through social construction, collaboration in digital
environments, and production of real game content. Theoretical underpinnings should be taught
through applied learning environments, whereby experimentation drives inquiry and
innovation.
Colleges should focus on the needs, beliefs, and desires of this wired generation and build
facilities that lure the best-of-the-best into formalized institutional practice. The gamer is the
first-line market for a digital game program. In a survey of digital gamers, 84% expressed some
level of interest—and 41% a strong desire—for formal education in game development at the
community and technical college level. By embracing the wired generation and the gaming
industry, technical and community colleges can provide real-world experience and nearimmediate prospects for graduates.
Respondents to our consumer survey indicate that Texas youth involved in hobbyist game
design and modification represent an unprecedented opportunity to colleges to lure “selfmotivated” learners into game-based practice. Colleges should take advantage of the gamer
“mod culture” and consider having students maintain and operate the labs, aid in curricula
development, and mentor each other. Gamers report themselves as self-motivated and engaged
in their own learning; if the right brand message is crafted, these students will self-select for
programs from across multiple disciplines. Colleges should engage in formalized brand
marketing practices, online marketing, and word-of-mouth advertising.

Game Industry Workforce Development
While some may think of digital game studies as an easy program of “fun and games,” the truth
is that it is a demanding study that synthesizes artistic, mathematical, and critical thinking skills
in real-world production applications with unknown answers. A balanced, rigorous curriculum
of arts and sciences and team-based project production can prepare graduates for employment in
this high-skill, dynamic, and competitive field. The game industry ranks people with previous
experience as preferred new hires; therefore, proven work portfolios are critical to the success of
college programs. In our assessment, the game industry is currently experiencing moderate- to
high-growth employment; however, the game industry does not hire workforce candidates
without demonstrable prior art (Comstock, 2003).
This is reflected in our survey analysis. When industries surveyed were given choices of
preferred hires for the next five years, 13 of the 36 respondents (36.1%) would hire experienced
game developers with no formal education or degree. The next most frequent response of no
preference was chosen by nine of the respondents (25%).

4
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Figure 1 Preferred Experience Level of New Hires
Preferred Hires in the Next 5 Years
No preference

Experienced game
developers with no
formal education/degree
Experienced professionals
from related industries (e.g.,
Computer Science, Geography
Architecture, etc.)
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degree focus in gaming
from 4 year colleges/
universities
Graduates with a specific
degree focus in gaming
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community colleges
Graduates from 4 year
colleges/universities
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However, this seeming preference for experienced game developers with no formal education
or degree does not appear to preclude the perceived importance of college and university
graduates for future staffing needs. More than half (53%) of the respondents considered college
and university graduates important to fulfilling their respective staffing needs, with 25%
considering the graduates as very or critically important.

Figure 2 Importance of Post-Secondary Graduates for Staffing Needs
Importance of New College & University Graduates for
Staffing Needs in the next 5 Years
Very
Important
19%

Important
28%

Critically
Important
6%

Not
Important
22%

Somewhat
Important
25%
IC2 Institute
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Of the respondents, 83% would like to see more students graduate with a specialized degree in
game design or development from a college or university, and 78% of those surveyed believe a
degree in gaming would better prepare students for a gaming career than traditional academic
studies. Almost all (86%) would support that development by partnering with high schools,
colleges, or universities to create curricula that better prepare graduates for positions in the
game industry.
The game industry and related informatics and media industries are currently seeking alphaand beta-stage feedback for their next-generation product releases. In gaming, however, the
feedback is difficult to synthesize across highly dispersed gamer innovation networks. Through
a formal partnership with the game industry, community and technical colleges can reduce
capital acquisition costs, remain on the cutting-edge, and provide students and faculty with an
inside window to what is on the technology horizon while offering a structured approach to a
real-world market problem—game feedback and quality assurance.

Game Industry Workforce Needs
Texas and national employment statistics do not distinguish game software publishing from
other types of software publishing; consequently it is not possible to determine the scope of
employment in this sector or its relative importance to Texas. A report published by the
Interactive Digital Software Association in 2000 estimated 29,000 people were employed in the
computer and video game publishing industry nationwide and that 1,770 of these were in Texas
(ESA 2000). There is reason to believe that the ESA analysis dramatically underestimates direct
employment in game publishing both regionally and nationally. In December 2002 the Austin
American-Statesman reported that 1,000 people were employed in the digital game industry in
Austin alone (Anna 2002).
Texas community and technical colleges should request the Texas Workforce Commission and
the US Bureau of Labor Statistics to distinguish game industry participants in its employment
census. Statistics should identify companies whose exclusive business is gaming as well as
companies that provide supply-side services to or in partnership with the game industry.
In Appendix C, page 105, to this report we list 93 digital game companies in Texas (primarily
game creators). A full survey of these companies should be undertaken to assess more
accurately the scope of digital game employment statewide. Despite the paucity of current
employment data, our survey of more than 50 digital game development companies in Texas
provides an excellent starting point for assessing current job demand, skill requirements, and
salary levels. We expect Texas game companies to make 400-500 new hires in the next year.
Game industry employment selection criteria are weighted according to the following scale.

6

DIGITAL GAME FORECAST >> February 2004

Table 1 Selection Criteria for Entry-level Employees
Selection Criteria
Critically
Very
Somewhat
Not
Important Important Important Important Important

Demonstrable industry work products
and experience

12

9

7

3

4

Demonstrable academic gaming experience

3

5

12

8

7

Academic portfolio

4

11

6

10

4

Related work from similar industries

4

10

14

4

3

Ability to communicate and work in multidisciplinary
teams (e.g. production art technology)

17

11

4

3

0

Ability to learn quickly and share
knowledge effectively

22

9

3

1

0

Ability to think conceptually and creatively

22

9

2

2

0

Ability to integrate scientific
and artisitic work and concepts

11

12

8

4

0

Formal development methodologies (e.g. Rational
Unified Process eXtreme Programming Adaptive
Design Object Oriented Development)

5

5

10

9

6

Formal Requirements Analysis (e.g. Use Case Functional
Requirements Pattern Languages)

5

7

8

7

8

Experience managing project requirements time lines
and deliverables

6

7

12

7

3

Ability to manage high project intensity and pressure

11

10

10

3

1

Cultural fit

9

13

6

3

4

Professional appearance and demeanor

5

5

7

10

8

Knowledge skills and abilities in multiple disciplines
(e.g. Rendering Software Engineer Technical Artist)

5

9

15

6

0
IC² Institute

Today the game industry workforce draws from a wide range of degree areas. Degree salience
to the industry is a function of students’ self-selection and self-motivation to pursue game
hacking and mods in addition to non-game-related formal academics.
When asked which areas of current academic studies were the most relevant in terms of best
preparing students to be effective and productive employees in the game industry, 59% of
respondents chose computer science. Mathematics was considered the next most relevant
subject.
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Table 2 Relationship between academic study and game industry employment productivity
Relationships

English
Theater
Mathematics
Geography
Other Liberal Arts Disciplines
Electronic Arts
Fine Arts
Radio Television and Film
Other Fine Arts Disciplines
Industrial Design
Architecture
Computer Science
Electrical Engineering
Audio Engineering
Other Engineering Disciplines
Scientific Illustration
Physics
Biology
Scientific Visualization
Other Science Disciplines
Finance
Marketing
IT Security
Other Business Disciplines

Definite
Relationship

Good
Relationship

Moderate
Relationship

Rare
Relationship

No
Relationship

4
3
17
0
2
9
9
6
3
4
5
20
4
6
0
1
7
0
2
0
2
4
5
2

12
7
14
5
9
11
9
9
9
10
9
9
10
11
8
6
9
2
9
5
5
8
4
8

9
6
2
7
14
8
9
7
10
9
10
4
9
11
15
14
14
11
11
16
6
8
11
6

3
11
0
12
5
2
4
8
6
7
5
0
4
3
4
5
2
8
5
6
15
10
7
12

6
7
1
10
4
4
3
4
6
4
5
1
7
3
7
8
2
13
7
7
6
4
7
6
IC² Institute

Today the game industry workforce is a very diverse culture of practice. The game industry
requires a labor force that can communicate, solve complex problems, and fuse artistic and
technical concepts within the production R&D process. Our survey of the game industry
indicates that community and technical colleges should prepare students for a collaborative
job market that expects hard work, intellectual acuity, ability to adapt and learn in a fast
changing environment, and ability to work and communicate in a constructivist culture.
Community and technical colleges should consider incorporating into their programs students
with demonstrated game-related prior art and leadership.
Of great importance to game-related curricula is student teaming on production-related R&D.
The digital game industry is characterized by high-performing work teams. In a game program
strong communities of practice must emulate the production techniques of game companies.
Game companies and consumer innovation networks are dependent on online production and
teaming. Much project work flows by e-mail and in various online collaborative frameworks
from Simple Messaging Services (SMS), blogs, and Wikis to formalized configuration, project
management, and digital asset management applications.

8

DIGITAL GAME FORECAST >> February 2004

Generally, successful game companies have these characteristics:
•
•
•
•
•
•
•
•
•

Highly networked form of production, communication, and logistics.
Creative energy and iterative approach similar to Disney’s “imagineering” techniques.
Distributed team and systems approach to work.
Effective management of intellectual property assets.
Effective project management across internal teams and external service providers.
Effective management of digital assets within the production process.
High variety of organizational approaches and structures, development methods, and
operational processes.
Integration of human factors and formal quality assurance techniques.
Ability to attract, retain, and manage complex teams (artistic, technical, and business).

Game production and mod teams transcend traditional boundaries of time and geography.
Teams work 24x7x365 in distributed networks. Teams from all over the world collaborate to
build, test, modify, and maintain games. Work, play, and learning are bound together as form of
flow (Csikszentmihalyi, 1990). To attract this highly creative market, colleges must follow the
example of DigiPEN and Full Sail, which offer R&D-related production as part of their
curricula. Other colleges might differentiate themselves from these programs by focusing on
network gaming and fusing informatics (especially general systems theory) with electronic arts.
The aspect of play strongly relates to modern knowledge, work, and learning. In the game
production culture there is no work and no learning without a spirit of play. To neglect play is to
fail from the start. This is a key differentiator for potential students. By embracing the problemsolving nature of the wired generation to catalyze a process of discovery and innovation,
community and technical colleges can educate students who meet industry demands for highvelocity production, feedback, and change.

Gaming Curricula
Technical and community colleges already offer many courses required for a digital games
program. To establish a new program focused on games, a game degree should include industry
collaboration, existing coursework, specialized game-related classes, and production R&D.
Though existing classes may offer some required study, their integration into a program
framework that balances theory and practice will be challenging. The coordination of faculty
and labs from multiple departments, cross-listing of courses, and organization of student
cohorts requires distributed control rather than committee-driven, hierarchical authority.
Programs should aspire to a distributed partnership with all constituents—faculty, students, and
industry.
Colleges should consider the experience of the MOVES (Modeling, Virtual Environments, and
Simulation) Institute and other related game programs:
“…people sought [for game design, programming, and modeling] are not just engineers
and computer scientists. They are programmers and content developers with crossdisciplinary skills. Such skills enhance the quality of virtual world development and the
implementation of such cutting-edge technologies.
[...]
“Computer Science alone was not sufficient to build our future modeling and simulation
systems.” (Zyda)
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The curriculum framework should emulate the game industry’s production organization. Game
programs should have leads and industry mentors (mirrors) from each of the game-industry
work domains outlined below, supported by collaborators for the subordinate functions:

Academic Game Producer
•

Designers

Informatics Lead
•
•
•
•

Database Administrator
AI Programmer
IT Security Engineer
Software Engineer

Electronic Arts Lead
•
•

Motion Capture Lead
•

Animators

Video Lead
•
•

Post Production Engineer
Cinematic Designer

Audio Lead
•
•

Music Composer
Sound Engineer

2-D or 3D Designer
Illustrators and Texture Artists

Faculty should transcend instructive pedagogy in favor of open-ended-inquiry and problembased learning. Colleges should depend on game industry veterans to teach, design curricula,
and mentor faculty.
The ideal learning environment would mix lab, lecture, and classroom. Programs should permit
high interaction among students, faculty, and industry. Student teams should consist of 5-10
persons, with each faculty member managing no more than 40 students (4-8 teams).
Regarding academic computing policy, colleges should overcome restrictions that inhibit
network access and server control by students at school facilities and from home. Insulate
existing academic and administrative infrastructure from game development by using state-ofpractice IT security, prudence, and penalties for abuse. Infrastructure should include walled
subnets, staging servers, test-bed computers, and a shared Internet data center or hosting servers.
Although securing new facilities may be challenging, it is important to co-locate faculty and
provide multiple physical contexts for learning. Environments should be modular, flexible, and
generally available.
If not already available, extend the classroom with online environments hosted by external
service providers. This infrastructure is available on a partnering basis (ITSA partnered with
Rackspace, Inc. for the same requirement). Purchase and/or finance state-of-the-art personal
computers and broadband/wideband network connectivity for home use.
Game-related general competencies should include:
•

•

•

Communication skills: Workers must convey complex ideas to others, understand the
language of game design, and work in teams composed of people with diverse
backgrounds. They must influence the thinking of others and participate in group
problem solving. Employees must listen actively and give constructive feedback.
Critical and creative thinking: Game production requires linear and nonlinear problem
solving, brainstorming, and math, scientific, philosophic, literary, and artistic skills.
Logical reasoning and creative leaps can both resolve problems.
Learning and teaching: Employees learn near real-time, for high-end game projects
require new production tools, platforms, and system upgrades every six months.

In 2002, The Washington State Board for Community and Technical Colleges granted funds to
Lake Washington to develop skill standards, develop and pilot industry-identified curriculum
modules, and develop a model for sustainability of collaboration among game industry
companies. The resulting report, Skill Standards for Electronic Game Content Production, may
be useful to Texas community and technical colleges in their design of curricula and assessment
10
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of industry skills. The Washington project maps personal qualities and workplace competencies
needed for successful participation in the electronic game industry (Bailey, 2003). You may
download the report at: http://www.wa-skills.com/pdfs/egame_production/
lwtc_standards_combined.pdf.

IGDA Curriculum Framework
The International Game Developers Association (IGDA) has created a framework for a digital
game curriculum (see Chapter 9, page 98). The framework is a conceptual guide for gamerelated educational programs and is most applicable to universities. Texas community and
technical colleges may find it most useful to review Washington’s “Skill Standards for Electronic
Game Content Production” and the IGDA framework in relation to the formation of production
related game curricula. You may download the IGDA framework at: http://www.igda.org/
academia/curriculum_framework.php.
The IGDA framework proposes the following curricula areas:
•
•
•
•
•
•
•
•
•

Game Production: Practical challenges of managing the development of games.
Game Design: History, principles, and methods behind the rules and play of games.
Game Programming: Aspects of traditional computer science, modified to address the
technical aspects of gaming.
Visual Design: Designing, creating, and analyzing the visual components of games.
Audio Design: Designing and creating sound and sound environments.
Interactive Storytelling: Traditional storytelling and the challenges of interactive
narrative.
Games and Society: Understanding how games reflect individuals and groups.
Critical Game Studies: Criticism, analysis, and history of games.
Business of Gaming: Economic, legal, and policy aspects of games.

Analysis of past Texas State Technical College studies indicates some overlap between game
industry needs and other programs. The following programs have some relation to game
industry needs but need to be drawn into a comprehensive whole:
Project Management
IT Project Management
Art/Design
Computer Graphics
Multimedia Web Design
Software Engineering
Software Engineering-E-Commerce
IT Security
Network Security Technology

Web Mastery Specialization
Network
Certified Cisco Systems Networking
Information Technology Networking
Computer Networking
Network Specialist
Help Desk Support Level 1
PC Desktop Support

With the spread of mobile devices and console networking, a mixed-platform lab is
recommended. High-end college computer labs may already offer the power required for game
development, but they will need rendering, modeling, and game engine software, as well as
multiple operating systems. The game industry, a multi-OS environment, uses Microsoft, Apple,
and Unix and Linux platforms.
A relatively easy and inexpensive entry into games is through wireless platforms. The J2ME
Java standard for cell phones and other wireless devices is supported by freely available system
tools. Java adds excitement to the learning process because students can develop and share
DIGITAL GAME FORECAST >> February 2004
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directly from their own cell phones and PDAs. Because developing for mobile devices requires
conservation of code and graphical resources, this is an excellent platform to learn efficient,
clean programming and image rendering skills.
However, any digital game program that expects students to be hired directly on graduation
should invest in the standard software used in the industry: 3DStudio Max, Maya, Renderware,
Havok, Adobe Photoshop, and Microsoft Project, to name a few. An extensive list of
applications appears in Appendix D, page 121. And because the tools and platforms are
evolving rapidly within the industry, budget planners should expect to upgrade software and
anticipate new peripherals annually.

Partnering With the Game Industry
Community and technical colleges interested in developing a digital game curriculum should,
of course, consider partnering with the gaming industry. Companies could donate equipment to
labs in exchange for early market feedback on new releases of software and related hardware
technologies.
The game industry is one of the fastest-moving in the world, characterized by high innovation
and global work. The speed at which the game industry operates and innovates presents
challenges to academia. However, opportunities abound, including industry needs to partner to
solve pressing issues. Specific areas conducive to industry partnership today:
Game design and interactive storytelling
Emerging game production and work
environments
Software engineering
Agent-based systems
Animation and motion capture
Human factors, testing, and usability
Mobile gaming
Network gaming
Game translation and localization
Game engines
Game-based display technologies

Level design and game modifications (mods)
Knowledge bases, CRM, and customer
support
Game-based configuration management
Game-based digital asset management
Game-based online work environments
Distributed game architectures
MMOG and MMORPG-related IT security
Constructivist Network Learning
Environments (CNLE)
Cross-application of gaming technologies
to new contexts

Game-related academics present revenue opportunities in developing a new industry workforce
pipeline, in continuing education, and in 2+2 programs. There is a ripe secondary market for
continuing education related to game software engineering and the game business. Industry
interviews indicate a strong demand for software engineering and computer science. Texas
universities with strong MBA programs should consider the industry’s overwhelming need for
business-related continuing education.

12
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Figure 3 Areas of Academic Study Considered Valuable to Firm’s Business Growth
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The movement of the game industry in the direction of network gaming has introduced new
complexities to game production. Colleges should explore continuing education needs related to
advanced software engineering techniques:
• Adaptive Software Design and Development
• Structured Programming Techniques
• Artificial Intelligence and General Systems Theory
Community and technical colleges should also gauge game industry interest in these areas:
• Business Operations Research
• 2D Game Art
• 3D Modeling
• Broadband and Wideband Networking
• Network Computing (peer-to-peer, GRID, and client-server)
• Advanced Display Technologies
• Artificial Intelligence, Cybernetics, and General Systems Theory
Though we emphasize computer science and informatics curricula, programs should fuse artistic
and technical experience. Technicians who cannot communicate or think in artistic terms are of
little use to the game industry. The arts—animation, modeling, illustration, cinematics, music
composition, and creative writing—are fundamental to this industry. Programs must seek a
learning balance or risk moderate success where greater opportunities exist.
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Gaming, Science, Technology, and Education
Workers with transdisciplinary skills are needed in government, military, industry, and
academia (World Technology Evaluation Center; Turpin, 2000; Stanford University, 2002; Arts
and Humanities Research Board; Daly, Farley, Thomson, 2001; MST News, 2003; World
Technology Evaluation Center; Office of Scientific and Technical Information, 2002; TANSEI,
2002; De Marca, Gelman; Carty, 1998; Nanotechnology Research Institute). To meet the needs
and challenges of modern science, industry and private sector leaders are calling for a
revolution in teaching.
“Half a millennium ago, Renaissance leaders were masters of several fields
simultaneously. Today, however, specialization has splintered the arts and engineering,
and no one can master more than a tiny fragment of human creativity. The sciences have
reached a watershed at which they must combine if they are to continue to advance
rapidly. Convergence of the sciences can initiate a new renaissance, embodying a holistic
view of technology based on transformative tools, the mathematics of complex systems,
and unified cause-and-effect understanding of the physical world from the nanoscale to
the planetary scale.
“Educational institutions at all levels should undertake major curricular and
organizational reforms to restructure the teaching and research of science and
engineering so that previously separate disciplines can converge around common
principles to train the technical labor force for the future.
“Manufacturing, biotechnology, information and medical service corporations will need
to develop partnerships of unparalleled scope to exploit the tremendous opportunities
from technological convergence, investing in production facilities based on entirely new
principles and materials, devices and systems, with increased emphasis on human
development.” (World Technology Evaluation Center, 2002)
Texas community and technical colleges should deploy curricula test-beds for this demand by
leveraging the demand for game industry workers. By focusing on informatics, art, and design
in the gaming field, colleges can promulgate a common educational approach to emerging
industries and sciences. Over time, students and teachers who gain skills in gaming can move
into industries with similar needs.
Gaming is related to 21st Century science for these reasons:
•
•

Work in these domains is transdisciplinary by nature.
The underlying mathematics, modeling, and computer technologies are the same or
similar in many instances.
• All seem to be driving a confluence of other related industries, processes, and
technologies.
Texas community and technical colleges are presented with an unprecedented opportunity to
support the competitiveness and success of the Texas game industry and to catalyze science,
technology, education, and entrepreneurship. Unified, Texas is one of the largest and most
powerful technopolie in the world. In terms of US biotechnology patents, Houston ranks 5th,
Dallas ranks 6th, San Antonio ranks 7th, and Austin ranks 8th (Duca, 2002). In addition, Austin
has world-class game, semiconductor, and IT industries. Dallas/Ft Worth has world-class game,
IT, telecom, and life science industries. San Antonio has world-class IT security, aerospace, and
life science industries. Houston-Clearlake has world-class aerospace, energy, IT, and life science

14
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industries. All of these regions are pursuing nanotechnology. By pursuing the transdisciplinary
learning path, Texas colleges can help unite Texas across geographic boundaries and lay the
groundwork for broader application of new learning systems.
The needs of the gaming industry provide a template—a modular educational framework—that
cuts across domains. At least three of the four functional domains of game production and
development are essential to science, technology, and 21st Century education—informatics
(simulation and cybernetics), art (modeling and animation), and design.
Though digital games are mostly thought of as consumer entertainment, games to teach and
learn have gained early success in the military. The military’s use of Constructivist Network
Learning Environments (CNLEs) is driving the use of games to teach and learn. CNLEs are an
amalgamation of Massively Multiplayer Online Games (MMOGs), Massive Multiplayer Online
Roleplaying Games (MMORPGs), distributed simulators, computer aided instruction, and
learning management systems. CNLEs are emerging to support national defense and homeland
security applications. Colleges should employ these technologies as part of learning strategies
online. The functional domains required to create these learning environments match those of
gaming, with the exception of increased emphasis on cognitive science (instructional design and
measurement).
The convergence of education and gaming technologies represents an evolution of learning.
CNLEs can support the diffusion of advanced concepts in science, education, and computing,
such as fuel cells, IT security, nanotechnology, and biotechnology. They can expand the role of
cognitive science in game development, provide practical experience, and support broader
educational goals.
Colleges should broaden and formalize game industry relations to include the media industry,
informatics industry, military, and government sponsors with similar needs and agendas. In San
Antonio the Information Technology Security Academy and the Alamo Area Aerospace
Academy have developed a model inter-organizational network to support workforce
development for the long-established IT security cluster. (A diagram of this network appears in
Chapter 8, “Knowledge Workers and Knowledge Industries.”)
Texas community and technical colleges should form similar models, with these goals:
• Establish a broader workforce.
• Connect academics with industry needs across technology industries and clusters.
• Pursue local, regional, statewide, national, and global partnerships.
• Unite Texas through partnership and diffusion of new learning models.
Texas colleges should seriously consider the opportunity to forge a new model transdisciplinary
learning. Colleges that move on this agenda immediately can expect to be early market leaders
and to earn favor from grant- and industry-related sponsors.
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Digital Game Forecast: Market and Technologies
Introduction
In this section we explore game industry revenue trends, analyst forecasts, technologies of
gaming, and the demographics of gamers.
Unless otherwise noted, all figures in this report are in US dollars.

Forecasts
The growth of the global market for digital games is driven by the deployment and adoption of
network-based gaming, gaming consoles, broadband, and wireless technologies. The global
market is projected to grow from $50B in 2001 to approximately $85B in 2006 (Chen, Patel, and
Schaefer, 2002).

Table 3 Projected Growth of Global Digital Game Market
2001

2006

% Change

Console Software
Console Hardware
PC Software
Handheld Software
Handheld Hardware
Rental
Online
Interactive TV
Mobile
Arcades

$9.64B
$9.19B
$7.12B
$2.89B
$2.73B
$3.14B
$0.57B
$0.08B
$0.76B
$13.86B

$18.34B
$14.29B
$8.33B
$3.76B
$3.4B
$4.14B
$5.65B
$6.15B
$11.01B
$10.66B

90
55
17
30
25
32
891
7,584
1,354
-23

TOTAL

49.99B

85.71B

71%
Chen, Patel and Schaefer, 2002

The US game market has grown strongly over the past six years in spite of US economic
conditions and the downturn of the IT market. Cheap, high-performance, highly reliable game
consoles and network connectivity have fueled recent growth. According to the Entertainment
Software Association (ESA), the US game market grew by 8% between 2001-2002 (ESA, 2003)
while US GDP grew by only by 2.4% during the same period (US Department of Commerce,
Bureau of Economic Analysis, 2003).
PricewaterhouseCoopers (PWC) forecasts the North American video game market to expand to
$13.5B in 2007, growing at an 11.7% compound annual rate, well outpacing pay-per-view TV
(2%), the cinema box office (4%), amusement parks (4%), recorded music (0%), home video
(5%), and traditional toy markets (2%) (KPMG, 2002).
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Figure 4 US Computer and Video Game Revenue Growth
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In 2002 US sales of console games captured 80% of game software sales, totaling $5.5B, while PC
games (including edutainment software) accounted for $1.4B. Total game software sales in 2001
were $6.35B, with console games bringing in $4.6B and computer games accounting for $1.75B.
These numbers do not include sales of game hardware and accessories (ESA, 2003).

Gamer Demographics
According to PricewaterhouseCoopers, 60% of all Americans older than age 6 (approximately
145 million people) now play video games. They play on personal computers, video game
consoles, interactive television, and mobile devices. Almost 60% of frequent game players play
with friends, 33% play with siblings, and about one quarter play with their spouse and/or
parents (PricewaterhouseCoopers, 2003). One explanation for the increasing interest in digital
games is that the generation that first adopted video games has maintained an interest as adults
while younger generations have entered the market (KPMG, 2002).

Figure 5 Digital Games Demographics, United States (2003)

AGE OF MOST FREQUENT
COMPUTER GAME PLAYER

29.7% under 18yrs
28.7% 18-35 yrs
41.6% 36+ yrs

AGE OF MOST FREQUENT
VIDEO GAME PLAYER

37.9% under 18yrs
39.5% 18-35 yrs
22.7% 36+ yrs

GENDER OF MOST FREQUENT

GENDER OF MOST FREQUENT

58.1% Male
41.9% Female

71.5% Male
28.5% Female

COMPUTER GAME PLAYER

VIDEO GAME PLAYER

ESA, 2003
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These tables illustrate how interactive entertainment has developed from niche segment to
appealing to broader audiences. Gray highlights indicate the demographic segments that play
digital games.

Table 4 Digital Gamer Male Demographics, United States (2002)
Male Demographics
Age Groups

1980

1990

2000

2005

60 to 65
55 to 60
50 to 55
45 to 50
40 to 45
35 to 40
30 to 35
25 to 30
20 to 25
15 to 20
10 to 15
5 to 10
0 to 5

4,522
5,361
5,616
5,428
5,592
6,640
8,260
9,499
10,515
10,886
9,484
8,822
9,980

4,948
5,004
5,521
6,779
9,780
9,904
10,905
10,658
9,746
9,113
8,810
9,246
9,648

5,087
6,461
8,577
9,856
11,293
10,956
9,674
8,769
9,531
10,226
10,252
10,070
9,682

6,762
8,741
10,082
11,264
11,412
10,155
9,436
9,207
9,889
10,202
10,069
9,348
9,397
KPMG, 2002

Table 5 Digital Gamer Female Demographics, United States (2002)
Female Demographics
Age Groups
60 to 65
55 to 60
50 to 55
45 to 50
40 to 45
35 to 40
30 to 35
25 to 30
20 to 25
15 to 20
10 to 15
5 to 10
0 to 5

1980

1990

2000

2005

5,309,138
6,024,207
6,136,743
5,765,797
5,850,825
6,890,560
8,476,180
9,632,197
10,532,374
10,609,280
9,101,160
8,431,405
9,530,636

5,671
5,470
5,848
7,045
9,014
10,078
11,008
10,578
9,389
8,652
8,388
8,816
9,205

5,670
6,992
9,049
10,202
11,473
11,087
9,890
8,855
9,162
9,668
9,765
9,611
9,263

6,086
8,101
9,578
10,965
11,222
9,927
9,146
9,144
10,269
10,788
10,654
9,774
9,815
KPMG, 2002
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Digital Game Platforms
Game delivery platforms combine hardware, software, and network connectivity that enables
gaming.

Figure 6 Components of Digital Game Platforms
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Standalone game platforms are not connected to a network. Network game platforms let groups
of people play via the Internet. Virtually all devices can connect to a network. Gaming in Japan
and South Korea has reached the point where a device independent of the network has little value.

Table 6 Game Delivery Platforms
Stand Alone

Network

Personal Computer
Arcade Game
N/A
Mobile Information Appliance

Personal Computer
Arcade Game
Interactive TV (iTV)
Mobile Information Appliance

Game Console

Game Console
IC² Institute

Personal Computer
The PC game market can be subdivided by operating system: Unix (Solaris, Linux, etc.),
Microsoft (DOS, Windows 95/98/Me, Windows NT/2000/XP), and Apple (MAC OS, OS X,
etc.). Microsoft Windows commands an overwhelming share of the commercial gaming market.
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Arcade Game
An arcade game is a computer dedicated to gameplay in an arcade environment. Combined
with a network, arcade games enable end-users to have two-way interaction with other arcade
machines or remote devices. At Dave & Busters and similar arcades, simulations, and
multiplayer games dominate. Arcade platforms are closed, with highly proprietary architectures
and applications. There is little or no modularity among game platforms—almost all arcade
game platforms are one-of-a-kind and built for a special purpose.

Mobile Information Appliance (MIA)
For our purposes, a mobile information appliance is a mobile personal device, such as a PDA
(personal digital assistant), cell phone, or wearable computer that connects to a network. With a
network connection, MIAs give consumers two-way interaction with remote devices,
applications, data, and other people.
MIA platforms are generally open. Mobile gaming is a growth market where wideband enables
rich social interaction, gaming, and media. Barriers to entry for mobile game sales and
development are very low. Because MIAs have open APIs (application processing interfaces),
games developed for one device often run on other platforms or can be ported with relative ease
to other MIAs.

Game Console
A game console is dedicated to consumer entertainment—it is not a general-purpose device like
a PC. Consoles are closed and proprietary platforms. Some game consoles include DVD, CD,
and other home entertainment features. Console gaming is a high-growth market; however, the
market clearly favors network gaming in all forms—console, MIA, PC, and arcade. A graceful
transition to cross-platforms releases (where games developed for consoles are developed
simultaneously for PC and other network game platforms) is expected over the next two years.

Figure 7 Second Generation Game Consoles (2000-present)
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Unlike their predecessors, current game consoles have the capacity for broadband network
connectivity. Xbox is the only console that ships with a network interface; PS2 and GameCube
require consumers to purchase adapters.

Interactive Television (iTV)
For our purposes, iTV is simply the combination of a TV, a computer (often referred to as a settop box), and broadband services for two-way interaction over a network. iTV platforms are
generally closed with highly proprietary architectures and applications. An emerging trend is
open iTV platforms such as the Telly from Interact-TV.
The Telly MC1000 uses a Linux-based “Entertainment Operating System” (EOS), developed by
Interact-TV, that manages the device’s internal functions. According to Interact-TV, EOS consists
of a combination of standard Linux components (such as X Windows and a built-in web server
and Samba server), along with custom media management and media distribution technologies,
device drivers, user interface, and other software.
The Telly is based on a VIA EPIA-M series motherboard with built-in audio and video functions,
powered by a 933MHz or 1.2MHz VIA C3 processor (Nehemiah core), along with 256MB of
SDRAM (expandable to 1GB) and an 80GB hard drive. The Telly is modular and upgradeable
with standard PC components. EOS APIs let third-party software use internal software
functions, and the developer model includes a compiler and debugger environment
(linuxdevices.com, 2003).
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Digital Game Forecast: The Digital Game Industry
Introduction
This section defines the current and emerging characteristics of the game industry. In addition to
industry characteristics and key measurements, this section presents major industry trends: the
emerging structure of the game industry, “creator” game companies, the rise of innovation
networks in game R&D, and the emergence of game-based network learning environments.

Game Company Market Performance
According to DFC Intelligence, the video game industry experienced 35% aggregate revenue
growth from 2001 to 2002. Aggregate operating income in fiscal 2002 was 11.5% of revenue,
compared with an aggregate loss in fiscal 2001. These gains have not translated into stock price
increases. The average video game company’s stock was down 51% from January 2000 to
January 2003. The four market leaders are Electronic Arts, Microsoft, Nintendo, and Sony (DFC
Intelligence, 2003).

Figure 8 Selected Game Companies’ Stock Performance, 1994-2003
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DFC Intelligence finds significant differences in the prospects of the companies in the interactive
entertainment industry. Analysis of Electronic Arts (ERTS), Take Two Interactive (TTWO), Sega
(SGA), Midway Games (MWY), and Atari (ATAR) stock prices over a 10-year period indicate
that the first three outpaced the NASDAQ average and remained resilient in despite the US
economic downturn.

Industry Trends
The game industry is a dynamic growth industry. It has strong trade associations including the
Entertainment Software Association (ESA), Interactive Entertainment Merchants Association
(IEMA), International Game Developers Association (IGDA), International Licensing Industry
Merchandisers’ Association (ILIMA), Academy of Interactive Arts and Sciences, Software
Publishers Association (SPA), Digital Multimedia Association, Video Software Dealers
Association, European Leisure Software Publishers Association (ELSPA), and National
Association of Software and Service Companies (NASSCOM).
DIGITAL GAME FORECAST >> February 2004
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Digital game industry trends:
•

Emergence of a self-supporting game industry ecosystem including garage start-ups
(Nathan, Fencott, 2003).
• Robust trade associations.
• Emergence of a distinct game production culture and practice.
• Increased linkage with and absorption from related industries including media (radio,
TV/film, print, and Internet) and informatics (consumer electronics, software
publishing, information technology, and network service providers).
• Consumer acceptance of network gaming.
• Emergence of innovation networks—gamer communities, open source gaming, relations
between industry, academia, military, and game consumers.
• Emergence of substantial companies in the market, with other large companies from
related sectors crossing over (Nathan, Fencott, 2003).
• Emerging interest from serious investors, with dedicated investment funds appearing
for the first time (Nathan, Fencott, 2003).
These trends, interesting in themselves, also promise compelling issues for the market. This
chapter addresses some of these issues, including the changing structure of the game industry,
the evolution of company culture in game production, the rise of innovation networks, and the
emergence of constructivist network learning environments.

Structure of the Industry
A value system is an analytical framework that captures supplier, channel, and buyer value
chains in a single model (Porter, 1990). The traditional game value system consists of
manufacturers, developers, publishers, distributors, and retailers.

Figure 9 Traditional Game Industry Value System
Provide the hardware platform
on which games can be played

Developers - game conception,
design & programming
Publishers - control the entire
production/distridution process

Provides a channel to market for
developers & publishers without
direct access to retail channels

Buy games, software &
hardware from distributors, &
resell to customers

PC/Console
Manufacturer

Developer
Publisher

Distributor

Retailer

Consumer

KPMG, 2002
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This traditional industry value system is under pressure. New sources of revenue include
subscription-based gaming, in-game advertising and product placement, sponsorship, cobranded games, and licensing of game related characters and storylines.
The subscription model long has been seen as the “holy grail,” because subscriptions provide
regular income to content owners and some intermediaries. Consumers in the past have been
reluctant to pay for online content, but this trend is changing, with gaming leading the way to
consumer acceptance. According to PricewaterhouseCoopers’ Entertainment and Media
Outlook: 2003-2007, online subscriptions to game sites were $249M in 2002 and will reach $1.6B
by 2007. This table offers a further financial forecast for subscription gaming.

Table 7 Gaming Revenues, 2000-2005
PC Games

2000

2001

2002

2003

2004

2005

CAGR

Retail
$1,678
Subscription/Pay-per-use $104
Advertising
$151

$1,713
$127
$197

$1,817
$204
$230

$1,871
$373
$248

$1,926
$652
$261

$1,956
$1,056
$270

+3.11%
+58.97%
+12.33%

Total ($ millions)

$2,078

$2,250

$2,492

$2,839

$3,281

+11.15%

$1,934

(Forrester Research, 2000 in Maniar, Hong, 2003)

The movement toward network distribution and subscription gaming favors startups and
market innovation and challenges shrink-wrapped game distribution through retail outlets. This
trend may lead to Software as a Service (SAS) game models (KPMG, 2002 and Bloom, 2003). As
a consequence, the current value system will be under pressure to evolve as distributors that
ship shrink-wrapped boxes fall out of the loop (or redefine their role).

Figure 10 Value Shifts in Traditional Game Industry Value System
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Convergence Affects the Value System
The game industry has synergistic relationships with the media and the informatics industry
(consumer electronics, software publishing, information technology, and network service
providers). As such, the global game industry is a “convergent industry” with these
characteristics:
•

Increased linkage with related industries and absorption of their technologies, capital,
and information.
• Emergence of new business models through this linkage.
Convergence does not mean the game industry is uniting with related industries. Rather, the
game industry is attracting their consumers, content, technologies, and human and financial
capital. This convergent force is shown by product licensing crossovers; appropriation of
production techniques and technologies; success of multi-channel marketing to promote games;
media and informatics industry investment in game-related companies; partnering for
intellectual property and digital rights management; and investment in in-house game-related
technologies by new market entrants.

Figure 11 Game Industry Convergence
with the Media Industry

Figure 12 Game Industry Convergence
with the Informatics Industry
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The game industry’s fight against file sharing is a good example of the interaction. The industry
has partnered with organizations including the International Intellectual Property Alliance
(IIPA) and America’s content associations most involved with file sharing issues: the
Entertainment Software Association, American Film Marketing Association (AFMA),
Association of American Publishers (AAP), Business Software Alliance (BSA), Motion Picture
Association of America (MPAA), National Music Publishers Association (NMPA), and
Recording Industry Association of America (RIAA). As the relationships grow, convergence
will continue to help define the gaming industry.

Table 8 Digital Game and Film Crossovers
Video Games to Movies
Tomb Raider
Street Fighter
Crazy Taxi (development)

Resident Evil
Wing Commander

Mortal Kombat
Double Dragon

Fianl Fantasy
Super Mario Bros.

Movies to Video Games
Star Wars (x19)
Indiana Jones (x3)
Superman
House of the Dead
The Addams Family (x2)
Austin Powers
Bugs Bunny (TV)
Friday the 13th
Gremlins
Independence Day
Judge Dredd
Men in Black II
Robocop
The Scorpion King
Teenage Mutant Ninga Turtles
Alien Resurrection
Blues Brothers
Disney’s Dinosaur
Mission Impossible

Lord of the Rings (x2)
Shrek (x4)
Spiderman: The Movie
Reign of Fire
Aladdin
Blade II
Dare Devil (TV/Movie)
From Disk Till Dawn
The Grinch
Inspector Gadget
La Femme Nikita
Monsters Inc. (x2)
Rocky and Bullwinkle (TV)
The Simpsons (x5) (TV)
The Three Stooges
Beavis and Butthead
Casper
Disney’s Tarzan
Stuart Little

Harry Potter (x2)
Jurassic Park (x3)
The Sum of All Fears
Tron
Alice in Wonderland
Buffy the Vampire Slayer (TV)
Die Hard (x3)
Godzilla
The Hulk
Jackie Chan (x3)
The Land Before Time
Planet of the Apes
Rugrats in Paris
South Park (x3) (TV)
Toy Story 2
Blade Runner
Chicken Run
Hannibal
Wild Wild West

James Bond (x4)
Batman (x7)
The Mummy Returns
101 Balmations (x2)
Antz
A Bug’s Life
E.T. (x2)
Goonies
Ice Age
Jaws
Men in Black
Powerpuff Girls (x3) (TV)
Scooby Do
Star Trek (x8) (TV)
Ace Ventura
Blair Witch Project
Crow: City of Angels
Minority Report
X-Files (TV)
Nathan and Fencott, 2003
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Emerging Industry Value System
As industry structure evolves, the emerging value system is composed of game creators, agents,
game platform providers (GPP), game infrastructure and tool providers (GITP), network service
providers, innovation networks (IN), and gamers (consumers). The value system is a linear
model; however, the actual relationships are networks that link various members in competing
business ecologies. This model paints a broad picture of the industry’s emerging constituents.

Figure 13 Emerging Game Industry Value System
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Creators:
Independent contractor, Independent publisher , Publisher, Game developer, Game art studio,
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Third-party publisher, Broker, Distributor, Wholesaler, Online aggregator
Game Platform Providers (GPP):
Mobile Information Appliance, PC, Console, Set-top box (iTV), Arcade
Game Infrastructure & Tools Providers (GITP):
Datacenter, Call center, Commerce service providers (CSP), Application service provider (ASP),
Managed service provider (MSP), Hardware manufacturer (back end), Software publisher (middleware,
tools, platforms)
Networks (Internet):
Telecom companies, Cable companies, Pure-play Internet service providers (ISPs), Pure-play wireless
service providers (WISPs), Utility companies, Satellite companies, Community telecom co-ops
Retail (Offline & Online):
Retail, Rental, Used, Cafe
Innovation Networks:
Consumer, Industry, Government, Military, Education
Consumers:
Consumers (not online), Network consumers (online)
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Companies in the creator category represent the creative force and the publishers driving
innovation in the industry. The balance of the value system includes a mix of the traditional
game industry and new online service providers. Today online and bricks-and-mortar channels
are synergistic, adding value to one another rather than competing. In fact, multi-channel retail,
which addresses a consumer across multiple retail and service channels (online and offline), has
proven effective in supporting and developing consumer markets.

Creators and the Production Culture
Creators include independent contractors, publishers, game developers, art studios, and
business and specialized service providers. Publishers are generally not considered in the same
category as developers; however, we consider publishers part of the creator value chain because
publishers typically control creators through contracts, influence over distribution channels, and
purchasing power. Business service providers include legal, finance, venture capital, and
venture accelerators focused on gaming. Specialized service providers include motion capture,
audio engineering, and firms focused on specialized technology and services related to gaming.
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General characteristics of successful “creator” game companies:
•
•

Highly networked production, communication, and logistics.
Creative energy and iterative production approach most similar to Disney’s
“imagineering” techniques.
• Distributed team and systems approach to work.
• Effective management of intellectual property assets.
• Effective project management across internal teams and external outsource service
providers.
• Effective management of digital assets within the production process.
• High variance of organizational approaches, organizational structures, development
methodologies, and operational processes.
• Integration of human factors and formal quality assurance techniques.
• Ability to attract and manage complex teams.
In creator-type game companies organizational structures, development methods, and
operational processes vary widely. Job titles and duties vary by game genre and by company.
Each company has a distinct culture involving proprietary production techniques and
technologies.
In her in-depth look at occupations in the digital game industry, Olivia Crosby notes that in
spite of the idiosyncratic nature of game developers, there are some general organizational
similarities:
“…people who make video games comprise four main teams: design, artistic,
programming, and testing. The design team writes the game concept, character
interactions, and gameplay elements. The artistic team creates images and composes
music and sound. The programming team plans and codes the software, and the testing
team finds errors in the game before it is published” (Crosby, 2000).

The game industry’s production processes are transdisciplinary in the following ways:
•
•

Emergence of a distinct game development culture and practice.
Ability to solve technological problems through internal innovation, creating a
competitive advantage.
• Real-time learning, adaptation, and innovation within the context of production—
“production R&D.”
• Fusion of artistic, technical, and business concepts within the production process.
• Highly adaptive game development teams exhibiting the formation of new language,
tools, and management techniques.
• High rate of innovation and resulting disclosure of new knowledge, technologies,
production techniques, and modes of gaming.
• High variety of academic disciplines and experiences of employees.
Game creators are at once generalists and specialists. The functional domains of commercial
game production include informatics, business, art, design/production. The industry uses this
language, with the exception of referring to the informatics domain as “technology.” Because
technology is a general term, we use informatics to indicate that digital game development
encompasses traditional computer science, cybernetics, and simulation in the context of virtual
worlds and social interaction.
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Figure 14 Functional Domains of Commercial Game Production
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The practice of “fusing” art, technology, and business, so important to gaming, is not new.
Disney, Pixar, Industrial Light and Magic, and other major entertainment firms have
successfully executed projects and formed a unique production culture to create intellectual
property. The dotcom creator-type companies that emerged between 1995-2000 also used this
concept. Additionally, government, military, industry, academic, and R&D practices related to
“fusing disciplines” are emerging (World Technology Evaluation Center; Turpin, 2000; Stanford
University, 2002; Arts and Humanities Research Board; Daly, Farley, Thomson, 2001; MST News,
2003; World Technology Evaluation Center; Office of Scientific and Technical Information, 2002;
TANSEI, 2002; De Marca, Gelman; Carty, 1998; Nanotechnology Research Institute).
To facilitate fusion and transdisciplinary knowledge systems, education programs should
incorporate elements of cybernetics and general systems theory into practice. Cybernetics is an
academic domain that crosses virtually all traditional disciplines—from art, mathematics,
technology, and biology to philosophy and the social sciences. It is related to the sciences of
complexity: artificial intelligence (AI), neural networks, dynamic systems, chaos theory, and
complex adaptive systems (Principia Cybernetica, 1999).
“Systemics and cybernetics can be viewed as a metalanguage of concepts and models
for transdisciplinarian use, still now evolving and far from being stabilized. This is the
result of a slow process of accretion through inclusion and interconnection of many
notions, which came and are still coming from very different disciplines. The process
started more than a century ago, but has gathered momentum since 1948 through the
pioneering work of Wiener, von Neumann, von Bertalanffy, von Förster, and Ashby,
among many others.” (François, 1999)

Game Industry R&D and Innovation Networks
Outside of major game publishers and console manufacturers, the game industry is not
typically-characterized as research-intensive. R&D is usually addressed through game
development projects. The mutual reinforcement of R&D and production accelerates innovation
in the industry. Game developers constantly push technological boundaries. We term this
process “production R&D.” Production R&D is the transdisciplinary process of real-time
learning, adaptation, and innovation within the context of production.
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In addition to production R&D, the game industry has absorbed gamers (consumers) into
quality assurance and market research functions. For example, many gamers are involved in
hacking, modding, and skinning games: modding is the act of creating new levels, objects, or
systems for a game, or building an entirely new game using engines from other games;
“skinning” is the act of retexturing characters, objects, or environments (Pearce). One typically
thinks of hacking as unauthorized use of computer and network resources. However, some
game companies recognize constructive hacking as an important contributor to next-generation
game design, quality assurance (bug identification), market research, and competitive
advantage.
Constructive hacking and the resulting innovation are fundamental to the game industry.
Hacking dates from the very first computer video game, Spacewar:
“Steve Russell, nicknamed ‘Slug,’ was a typical nerd with affection [for] Science
Fiction…He decided to make the ultimate hack, an interactive game. It took Russell
nearly six months and 200 man-hours to complete the first version of the game, a simple
two-player game between rocket ships. Using toggle switches built into the PDP-1,
players controlled the speed and direction of both ships and fired torpedoes at each
other. Russell called his game ‘Spacewar.’ In true hacker spirits the TMRC revised
Spacewar and added several elements to it, including an accurate map of the stars in the
background and a sun with an accurate gravitational field in the foreground, hyperspace
button, unpredictable torpedoes (for more realism) and built remote controllers to
replace PDP-1’s native controls (the forerunners of joystick). Spacewar was the
predecessor of Asteroids (Atari) and Gravitar (Atari).” (Kuittinen, 1997)
An example of the game industry absorbing this type of innovation is Counter-Strike. A small
group of gamers created Counter-Strike as a mod for game publisher Valve’s Half-Life. They
released Counter-Strike as freeware online, and ultimately it became more popular than Half-Life.
Valve purchased the mod and used Counter-Strike’s online distribution model to create Steam, a
totally online subscription-based system (Pearce).
In this case, the Counter-Strike mod team’s non-trivial contribution to Valve resulted in a
relationship between publisher and independent team. This interplay, characteristic of relations
between game publishers and gamers, is a self-organizing innovation network:
“… [self-organizing] innovation networks provide artifacts with the design of visions of
usage and subject them to the learning processes […] In this sense the production and
application of new technologies is no longer a process of trial and error involving
variation and selection but, rather, a coordinated process of learning and designing by
producers and users […] Research into the genesis of technology focuses on the role of
collective actors who combine technical variation and selection within technology
production, which no longer can be equated with the construction of artifacts. Instead, it
involves the anticipation and construction of new contexts of application […] This new
conceptualization of ‘innovation within a net’ replaces biological principles of variation
and selection used in evolutionary economics with social construction, that is, the
construction of new artifacts and new contexts of application. In principle the latter do
not have to be constructed from scratch—specific markets and accompanying demand
structures are already in existence.” (Kuppers)
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Innovation networks and production R&D are fundamental to our characterization of the game
industry as having a distinct production culture. Gamers who venture into the code beneath the
game are a primary source of R&D, feedback, and quality assurance to game firms.
At the Austin Gaming Expo, a well-attended, annual game convention targeting consumers, we
surveyed 62 gamers for their level of involvement in game development, learning, selforganizing communities of practice, and innovation networks. We asked, “Which of the
following formal or informal game development efforts are you involved with?”
Of the 62 that responded, 45.2% answered that they were “not involved in any of these
activities.” However, of those surveyed who were involved, “hacking games to learn” ranked
highest, followed closely by “providing feedback to game companies.” Other activities ranged
from “just playing games” to software engineering, demographics programming, and
production/IT management. Note also that no respondents were paid by the industry.

Figure 15 Consumer Experience in Game Development
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Innovation networks create workers with experience in game development. In their robust
virtual teams they work for little or no compensation. They also catalyze the formation of game
industry startups and encourage formalized relationships among the game industry, academia,
and related industries.
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Figure 16 Game Industry Value System & Innovation Networks
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Innovation networks are growing between industry and the military. Major publishers and
console manufacturers now lead the military in investment related to networked virtual
environments, distributed simulation environments, and 3D modeling. To keep up with
commercial advances, the Department of Defense (DoD) is partnering with the entertainment
industry to revolutionize training and education using game platforms. In effect, the DoD is
leveraging commercial products to take advantage of the huge investments these companies
pour into product development. Microsoft, for example, spent more than $2 billion on
development of the Xbox alone, far surpassing the U.S. Army’s entire science and technology
budget of $1.6 billion (Macedonia, Herz).

Figure 17 Self Organizing Innovation Networks for Gaming R&D
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The emergence of innovation networks presents colleges with an opportunity to embrace gamer
culture and the game industry to formalize game innovation, feedback, and testing. The game
industry and related industries actively seek these relationships. In gaming, feedback has been
difficult to synthesize and coordinate. Through a formal partnership between colleges and
industry players, colleges can reduce capital acquisition costs, remain on the cutting edge, show
students and faculty what is on the technology horizon, and provide valuable industry feedback.
This also gives colleges an opportunity to attract the wired generation (see Education section).
There are many challenges. Academic research is tied to publication; industry research is
inextricably linked to the need for secrecy to create competitive advantage. Existing university
policies on technology transfer and intellectual property rights are often barriers. (Note, though,
that students and faculty are often involved in innovation networks independent of
universities.) However, if these obstacles can be hurdled, the promise is new concepts related
not just to entertainment, but also to learning, education, and 21st Century Sciences.
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Digital Game Forecast: Game Trends and Technology Scenarios
Network Games
Early indicators suggest that the global network game market will move from early adopter to
mass market adoption by 2008. Network games, played online and typically linking multiple
players through the Internet, range from board games to Massively Multiplayer Online Games
(MMOGs) and Massively Multiplayer Online Roleplaying Games (MMORPGs).
The global network game market grossed only $875 million in 2002 (DFC Intelligence, 2003).
Analysts agree that network gaming is a growth market; however, their forecasts vary. DFC
Intelligence predicts in 2008, 98 million people will spend 35 billion hours online playing games,
with an installed base of 100 million network-capable game systems worldwide and $5B in
online game revenue (DFC Intelligence, 2003). Informa Media Group estimates the online game
market will reach $22.8B as early as 2006 (Chen, Patel, and Schaefer, 2002).
Currently South Korea is the largest market for online gaming, but Datamonitor predicts that by
2005 the US will be biggest. Europe (with the exception of Scandanavian countries) will continue
to lag both the US and Asia-Pacific because of its fragmented market, the slower rollout of
console online gaming, and the overall lower regional penetration of broadband (Game Market
Watch, 2002).
The digital game market is entering a new phase of growth as Network Game Platforms now
dominate game software sales. In the US the 1995-2000 market catalyzed the build-out of a
robust network infrastructure. Game consoles with superior computing power to PCs now sell
for approximately $100-200. The combination of Internet penetration and affordable gaming is
transforming our concept of cyberspace from pages and bookmarks to 3D worlds, rich media,
and new user interfaces. A new realm of cyberspace is entering the mainstream, facilitated by
games and broadband/wideband network connectivity.

Figure 18 Transformation of the Media Landscape
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Next-Generation Platforms
The combination of next-generation network game platforms with faster network speeds will
introduce a market disruption. Rick Nathan and Trevor Fencott of Goodman’s Venture Group
point-out that the history of the interactive entertainment industry shows a clear pattern of
growth in each new technology cycle:
“[A]s the hardware becomes more powerful, the user experience is enhanced and the
market grows rapidly. Each new hardware platform drives the development of a new
generation of software titles, more complex than the last and requiring more capital and
time for development. This pattern has repeated itself through three hardware cycles
that have each led to dramatic growth over the prior platform’s installed base: from the
16-bit Sega Genesis/SuperNintendo in 1989-91, to the 32-bit Sony PlayStation (PS1) in
1995, to the current 128-bit platforms of the Sony PlayStation 2 (PS2), Microsoft Xbox,
and Nintendo GameCube launched in 2000-2001. The current installed base of the 128bit technology platform has climbed to more than 65 million units, with over 50 million
units of PlayStation 2 alone. When combined with the legacy installed base of
approximately 100 million units of PlayStation 1 sold since 1995, the industry now has
an […] unprecedented base for profitable software sales over the next several years.”
(Nathan, Fencott, 2003)
Next-generation network game platforms are in development and scheduled for release
between the fourth quarter (Q4) of 2004 and Q4 2006. If they are timely, affordable, powerful,
network-ready, dependable, and stable (compared to PCs), they have the potential to displace
legacy home entertainment devices (VCRs, CD, DVD, radio, etc.), personal video recorders
(such as Tivo), and set-top boxes and PCs as the locus of control for home entertainment.

Figure 19 Pursuit of the Universal Network Broadband Device
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In the next couple of years next-generation network consoles from Microsoft and Sony, priced
between $190 and $500, are expected to have architectures operating at 28-196 GFLOPS (billion
floating point operations per second). In short, network games are a “Trojan Horse” that may
ultimately transform our very concept of cyberspace, home entertainment, and the network
computing experience.
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Network games have emerged as the future of gaming. Network games are synergistic with
broadband (fixed lines such as DSL and cable modems) and wideband (next generation wireless
such as 3G cellular, Wi-Fi, and Wi-Max—802.x). The development of wireless gaming is
expected to create another wave of market innovation.

Broadband and Gaming
Low-cost, high-speed broadband is driving the evolution of gaming and industry distribution
models. Broadband services are typically defined as 200 kilobits per second (Kbps) or faster
over fixed lines (cable, DSL, etc.). High-speed wireless, or wideband, will be addressed
separately.
Today US broadband typically delivers data rates of 200 kbps to 10 megabits per second (Mbps).
Data rates of 100MBps to 1 gigabit per second (Gbps) are deployed in few markets.
Broadband adoption in the US has been slow compared to other markets. In 2002 America’s
leading cable and DSL providers had 17.4 million subscribers. Despite higher broadband growth
rates, there remain nearly twice as many narrowband as broadband users in the US. The total
number of broadband cable and DSL Internet subscribers in the US is anticipated to grow to
nearly 49 million by the end of 2007 (Leichtman Research Group, 2003).
The relationship of broadband to network game adoption is evident in N2 Networks’
assessment: “When broadband penetration reaches 25% of Internet households, online games
become a dominant form of online entertainment for all ages” (Hong, 2002).

Figure 20 Correlating Broadband Penetration and Online Gamers
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The International Telecommunications Union ranks the US 11th in the world for broadband
penetration (ITU, 2002). South Korea, Hong Kong, and Canada are currently the leading
broadband economies. In these countries telecommunications expenditures as a percentage of
GDP grew-up to three times faster in the last 10 years than the global average (ITU,2002).
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Table 9 Top 15 Economies by Broadband Penetration, 2002
Broadband Penetration
Rank

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Broadband Subscriber

Change
Economy

Per 100
000s

Korea (Rep.)
Hong Kong, China
Canada
Taiwan, China
Iceland
Denmark
Belgium
Sweden
Austria
Netherlands
United States
Switzerland
Japan
Singapore
Finland

10’128
989
3’600
2’100
25
462
869
693
540
1’060
18’700
455
7’806
230
274

~Estimated 2001

% of all
% with
2001-2002 Inhabitants

24%
38%
27%
86%
138%
107%
90%
48%
123%
127%
46%
308%
176%
73%
426%

21.3
14.6
11.5
9.4
8.6
8.6
8.4
7.7
6.6
6.5
6.5
6.3
6.1
5.5
5.3

Broadband Households
Subscribers

Internet

% of All

94%
42%
~50%
28%
~21%
19%
51%
23%
~22%
~10%
~18%
~5%
27%
26%
~5%

83%
68%
41%
59%
12%
24%
41%
20%
28%
29%
19%
9%
18%
35%
15%

43%
36%
~20%
31%
~9%
16%
17%
13%
14%
19%
~10%
4%
~5%
20%
8%
ITU, 2002

Broadband enables competitiveness in the global market. Policy decisions that facilitate
broadband also benefit gaming and other key domains. According to the US Department of
Commerce Office of Technology Assessment (2002), with reference to maintaining a world-class
information infrastructure:
“There may be no element more critical today than ubiquitous and affordable highspeed Internet […] broadband. The deployment and usage of broadband networks will
significantly impact the global competitiveness of nations and businesses in the 21st
Century….”
Broadband areas of impact include regional productivity, increased GDP, cost savings through ebusiness solutions, increased job growth, improved education, and quick absorption of telecom
overcapacity.

Wideband and Gaming
Wireless gaming in the US today is, in effect, at the same stage as the Internet in 1992—
characterized by slow data rates and low-fidelity content. The combination of low-cost, highperformance mobile devices, and high-speed wideband wireless will seed the growth of
wireless gaming in the US and worldwide.
Currently Japan, South Korea, Finland, and Canada are global leaders in wideband mobile
connectivity and gaming (3G, 2003). The wireless game market in the US is nascent—only 39%
of Americans who play computer or console games also play games on mobile devices (ESA,
2003). But Datamonitor forecasts that 200 million people in the US and Europe will be playing
mobile games by 2005 (Consumer Electronics Association, 2002).
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Figure 21 Mobile Internet Penetration
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Wireless access speeds range from 54Kbps to 100Mbps. Wireless networks include cellular
networks (see chart below), homeRF, Bluetooth, ultrawideband (UWB), and 802.x (Wireless
LAN and Wi-MAX). 802.x is important because of high speeds and synergies with other mobile
networks technology. The 802.x device market doubled in 2002 to $1.8B (Synergy Research
Group, 2003).

Faster

Figure 22 Wideband Platform Rate and Range
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Vendors such as ipUnplugged AB, Padcom Inc., PCTel Inc., Intec Telecom Systems plc., and
Intellinet Technologies Inc. are releasing technologies that connect mobile PCs, cellular phones,
and MIAs seamlessly across multiple networks—from LAN (local area network) to 802.x to 2.5
and 3G (Nobel, 2003). This type of multi-network connectivity, or hopping across networks, is
called intelligent roaming and is critical to wireless markets and wideband diffusion.
Network delivery methods will most likely combine satellite, fixed-line, and wide-area and
local-area wireless, leading to ubiquitous wideband communication using common transport.
Internet protocol (TCP/IP) is now the common thread across all communications networks.
Innovation is required to drive the “last-100-yard connectivity problem”; 802.x is emerging to
fill this gap. The transformational impact will be felt as more spectrum is set aside for public use
in peer-to-peer configurations (Ghanbari, 2003). Thus, peer-to-peer computing and 802.x
networking are important trends.
Cellular wireless technologies can be broadly grouped in generations, with each generation
providing higher data rates and additional services. Second-generation (2G) and thirdgeneration (3G) technologies are the most widely available, although deployment of 3G has met
with challenges in the US. In the transition from 2G to 3G networks, interim (2.5G) technologies
are providing better services while the challenges of implementing 3G are met. On the horizon
are fourth-generation technologies (4G) currently in the planning and research stages.
2G Cellular
TDMA (Time Division Multiple Access), CDMA (Code Division Multiple Access),
GSM (Global System for Mobile communications), GPRS (General Packet Radio Service)
2.5G Cellular
EDGE (Enhanced Data GSM Environment): interim step between GPRS and W-CDMA
3G Cellular
W-CDMA (Wideband–Code Division Multiple Access), cdma2000 1x
4G Mobile Networks
Ad Hoc, Peer to Peer, and Hybrid Networks in R&D today

Figure 23 Mobile Radio Access: Possible Migration Paths From 2G to 3G
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Wireless, particularly 802.x, is a disruptive technology fundamental to competitive positioning
in the global economy. The world now has more wireless mobile phone users than fixed-line
subscribers. We have passed through the “Negroponte Switch,” where content that used to be
carried over wires (phone lines) is wireless, and TV is now dependent on wires (cable). Wireless
may reverse the Negroponte Switch, enabling all digital communications, including TV, to go
wireless rather than fixed-line.

Advanced Gaming Display Technologies
The electronic display is currently the Achilles heel of gaming. Gamers expect a rich visual
experience presented on durable, affordable displays, yet high-resolution displays are
prohibitively expensive. Existing mobile displays generally have low resolution and cannot
be used for XVGA or HDTV. Small electronic gaming devices use lower-cost displays such as
passive-matrix STN (Super Twisted Nematic) LCDs, but as demand grows for video and
bright colors, these displays will probably disappear in favor of high-reflectivity Thin Film
Transistor LCDs (TFT LCDs). Nintendo is currently exploring TFT LCDs for its gaming
platforms (Yaniv, 2003).
The trend will be toward high resolution TFT LCDS or low-temperature, low-power poly-s
ilicon TFT LCDs. Active matrix Organic LED (OLED) technology promises high-resolution
low-power, full-color flexible displays. If this happens, global markets will experience a
nanotechnology-driven market disruption that will radically decrease the cost:performance
ratio of display technologies.

Profiles of Global Markets
Japan: Mobile Trends
In Japan, youth have higher rates of mobile phone ownership than the general population, but
the gap is closing. A national survey of mobile phone communications conducted by Video
Research in July 2002 found that the overall penetration of mobile phones in Japan was 73.7%,
with ownership by students age 12 and up at 75.7%. A survey the prior year by the Mobile
Communications Research Group (Yoshii et al. 2002) found a more substantial gap between
high school (76.8%) and college (97.8%) students and the general population (64.6%). But
though mobile phones have become common in all age groups, the younger demographic has a
higher volume and unique patterns of usage that differentiate them from older users (Ito,
Daisuke).

South Korea: Gaming, Broadband and Wideband
The South Korean game market has exhibited extraordinary growth in spite of a weak GDP and
the Asian financial crisis. South Korea’s network game market is driven by strong investment in
broadband infrastructure, next generation wireless, market liberalization, and consumer
adoption of gaming parlors and Internet cafes. South Korea’s online game industry grew 650%
between 1999 and 2001.
In 2002 South Korea had: 30,000 Internet game cafes where teens socialize and play games; 100
animation/game studios producing about 50 or so proprietary gaming titles annually; and,
almost 100% market saturation—almost all South Koreans 15 years and older carry a mobile
phone (KoDEC, 2002).
In South Korea, teen populations with 3G mobile phones spend 34.2% of their time using cell
phones for gaming and other entertainment (ITU, 2002).
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Figure 24 Use of 3G Mobile Internet in South Korea
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Canada: Broadband and Digital Content Consumption
More than half of Canadian Internet users have high-speed broadband connections, and
Canadian broadband users consume more online content than their American counterparts
(comScore Media Metrix, 2003). According to PWC, as of January 2003, broadband users
represented 53.6% of the Canadian online population, compared to just 33.8% of the US online
population. The Canadian wireless game market will move from $4M in 2002 to $90M by 2007.
Canada grew the fastest of the world’s entertainment and media markets in 2001-2002. Despite
representing only 2% of total global spending for the entertainment and media industry,
Canada’s growth outpaced the U.S., Europe, and Asia in 2002. During the same time that
consumer spending on video games increased 27.5%, spending for recorded music, newspapers,
consumer books, sports, and business information declined (PWC, 2003).
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Digital Game Forecast: Survey of Trends and Technologies
We have identified 93 digital game companies in Texas (see Appendix C, page 105, for complete
listing). We surveyed these companies to evaluate Texas companies’ perspective on trends in
resource management, technology, and workforce development.
We targeted industry professionals through personal contacts and game industry sources such
as industry magazines (e.g. Game Developer) and industry events (e.g. Austin Game Expo).
Professionals submitted responses online through a Web-based survey of multiple-choice and
open-ended questions.
The 53 professionals, whose titles ranged from Professor to Developer to CEO, represented
universities to boutique development shops to multinational corporations. Most firms had
revenues ranging from $0 to $10 million with one firm exceeding $10 million in revenue and
another exceeding $100 million in revenue. They also provided estimates of CAGR (Compound
Annual Growth Rate), with 1% to 25% CAGR typical.
Most surveyed respondents were from major Texas metropolitan areas: Austin, Dallas, Houston,
and San Antonio. There were responses from California, Illinois, Indiana, and Wisconsin.

Findings related to business resources and technology development:
• Over half the surveyed respondents (59.6%) described their respective firms as game
developers.
• Currently the PC is the most popular game development and publishing platform with
68.2% of those surveyed developing or publishing games for the PC.
• In the future, the mobile device (e.g. phone and PDA) and the console network (e.g.
Xbox Live) are the anticipated growth platforms, with 72.1% predicting increased
opportunities.
• 42% considered both consumer adoption of broadband and consumer adoption of
gaming consoles to have the highest impact on their businesses during 2000-2003.
• 63% considered the availability of experienced game industry employees very to
critically important to the growth of their firm in the next five years.

Findings and Analysis
From the 47 participants (six declined to answer) who chose to describe their respective
companies, 59.6% or 28 of those surveyed described themselves as game developers. “Other”
was the next most frequent response (34% or 16 of the respondents). While some of the
responses such as educator and students, were not captured by the provided list, others like
communications group and recruiting firm would be appropriately categorized under the
broader game industry service provider categories.
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Figure 25 Company Description of Survey Respondents
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When asked which platforms they developed or published games for, 68.2% or 30 of the 44
respondents chose the PC. Console platforms such as Xbox, GameCube, and PlayStation 2 were
the next most popular with 40.9% or 18.

Figure 26 Game Platforms
Game Development Platforms
Other
Arcade Network
Arcade
Interactive TV (iTV)
Console Network (XBox,
GameCube, PS2)
Console (XBox,
GameCube, PS2)
APPLE Network
APPLE
PC Network
PC
Mobile Device Network
Mobile Device (Phone,
PDA, Mobile Gaming
Consoles)

0

5

10

15

20

25

30

Number of Respondents

IC² Institute

44

DIGITAL GAME FORECAST >> February 2004

Asked to anticipate future growth platforms for the next five years from the same list of choices,
72.1% or 31 of the 43 respondents chose the console network (multiplayer, networked gaming
such as Xbox Live), with the PC dropping in popularity (37.2%). Incidentally, the same
percentage of respondents, 72.1%, chose mobile devices (phone, PDA, next-generation mobile
gaming consoles such as the Nokia NGage) as an important growth platform. The respondents’
predictions match the current increasing popularity of multiplayer and mobile gaming.

Figure 27 Anticipated Growth Platforms
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Regarding the impact of certain trends during 2000-2003, 42% or 17 of the 40 respondents chose
consumer adoption of gaming consoles (Xbox, GameCube, PlayStation 2) and consumer
adoption of broadband.
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Table 10 Trends Impacting Firm (2000-2003)
Trends Impact
High
Impact

Medium
Impact

Low
Impact

No
Impact

Negative
Impact

Consumer adoption of network gaming
(online gaming)

14

8

9

8

1

Consumer adoption of broadband
(200 Kbps or faster)

17

10

7

5

1

Consumer adoption of wireless gaming
platforms (Next Generation Mobile Phone PDA etc.).

8

8

13

11

0

Consumer adoption of gaming consoles
(XBOX Game Cube PS2 etc.)

17

9

3

10

1

Consumer adoption of online game subscriptions

8

10

11

10

1

Consumer feedback and participation in game research
market research next generation gaming and QA

11

10

11

8

0

Adoption of eLearning edutainment software simulators
games to learn and/or games to teach

6

6

9

19

0

Consumer trust of online purchases

13

7

10

10

0

Game piracy (Online and Offline)

8

5

11

13

3

Consumer cheating in online games for the purpose of
creating an advantage for the player and/or team in a game

6

11

7

14

2

Black hat hacking of online game infrastructure
(e.g. denial of service attacks)

3

10

10

14

3
IC² Institute

Regarding resource management trends for the next five years 47% or 18 of the 38 respondents
considered the availability of experienced game industry employees as very important, with
63% considering it very to critically important. Similarly, 32% or 12 of the 38 respondents
considered the availability of seasoned business talent (e.g. marketing, finance, sales, and
operations) as very important. Interestingly, a sizable percentage considered availability of
investment capital as critically important, but an almost equal percentage considered it
unimportant.
One respondent from Austin, Texas commented that increased visibility of digital gaming in
Austin’s technology industry would influence his firm’s growth prospects.
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Table 11 Resource Management Impacts on Firm: Next 5 years
Management Impacts
Critically
Important

Very
Somewhat
Not
Important Important Important Important

Availability of investment capital

9

8

7

4

10

Availability of experienced game
industry employees

6

18

7

3

4

Availability of independent contractors

6

6

11

9

6

Availability of executive level management talent

5

6

11

6

10

Availability of seasoned business talent
(e.g. marketing finance sales operations)

4

12

10

7

5

current and projected production schedules

9

4

13

9

3

Availability of college graduates

3

3

12

10

10

Availability of non-paid college interns

4

3

5

9

17

Availability of paid college interns

2

4

5

11

16

Availability of business service providers (e.g legal
accounting finance venture capital consulting)

2

5

11

12

8

Availability of outsourced online infrastructure from service
providers (e.g. commerce internet data-center)

2

6

11

12

7

Availabilty of contract work

5

10

8

10

5

Decreasing game development slippage

9

8

13

4

4

Reducing game production cost over-runs

9

9

14

2

4

Availability of new game production asset management and
deployment platforms specifically designed for gaming

6

9

11

9

3

Availability of art technology audio video
or motion capture service providers to meet

IC² Institute
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Digital Game Forecast: Survey of Industry Workforce Needs
In our survey of business development needs we asked questions regarding digital game
workforce needs. Fifty-three companies responded to the survey.

Findings and Analysis
•

Nearly half (44%) of the surveyed respondents predict hiring 1-5 employees in Texas in
the next year.
• Within the past year, 52.8% of the surveyed respondents did not hire recent graduates of
technical or community colleges or universities.
• 36.1% of the respondents preferred as new hires experienced game developers with no
formal education or degree.
• 53% consider new college and university graduates for fulfilling staffing needs for the
next five years as important to critically important.
• An overwhelming 83.3% would prefer to see more students graduate with a specialized
degree in game design and development from a college or university.
• 86.1% would be interested in partnering with high-schools, colleges, or universities in
developing curricula to better prepare graduating students for positions in the game
industry.
• 77.8% consider a degree in gaming better preparation than traditional academic
programs.
• 59% consider the study of computer-science most relevant in preparing students to be
productive employees in the game industry.
• “Artist—2D-Front End” and “Artist—2D-Texture” were the most identified entry-level
positions (61.1%).
• The ability to learn quickly and share knowledge effectively, along with the ability to
think conceptually and creatively, were considered by 63% as critically important for
entry-level employees.
• Among positions anticipated to be in high demand over the next five years, 70.6% chose
“Software Engineer—Artificial Intelligence” as the most popular.
• 88.2% would encourage employees to continue their academic education while
employed.
• 57.6% would agree to partially fund employees’ education.
• A part-time evening academic schedule would be the most attractive for 67.7%.
• Operations was considered by 48.4% as the most valuable academic focus for their
firm’s business growth over the next five years.
When predicting the number of new hires in Texas for the upcoming year, 44% or 16 of the 36
respondents anticipated hiring one to five employees. However, needs further in the future were
more difficult to anticipate.

Table 12 Anticipated New Hires in Texas

Within the next year
Within the next 2 years
Within the next 5 years

1 to 5

6 to 10

11 to 20

21 to 50

51 to 100

101+

I do not
know

16
8
4

5
9
1

2
4
6

2
4
9

0
1
0

0
0
2

11
10
14
IC² Institute
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Asked if they had hired recent graduates of colleges or universities within the past year, slightly
more than half said no. In light of the general health of the economy coupled with the overall
decreased hiring for most industries, this response is not surprising.

Figure 28 Recent Entry-Level Hires
Have you hired recent graduates of technical colleges, community
colleges, and/or universities in the past year?

Yes
47%

No
53%

IC² Institute

Given choices of preferred hires for the next five years, 36.1% or 13 of the 36 respondents would
hire experienced game developers with no formal education or degree. The next most frequent
response of no preference was chosen by 25% or 9 of the respondents.

Figure 29 Preferred Experience Level of New Hires in the Next 5 Years
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However, this seeming preference for experienced game developers with no formal education
or degree does not preclude the perceived importance of college and university graduates for
future staffing needs. More than half (53%) of the respondents considered college and university
graduates important to staffing needs, with 25% considering graduates very to critically
important.

Figure 30 Importance of New College & University Graduates for Staffing Needs
in the next 5 Years
Very
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19%

Important
28%
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The overwhelming majority would like to see more students graduate with a specialized degree
in game design and development.

Figure 31 Game Company Interest in Formal Education
Would you like to see more students graduate with a specialized degree
in game design & development from a college or university?

No
17%

Yes
83%

IC² Institute

Most respondents would partner with high schools, colleges, or universities to create curricula
preparing students for positions in the game industry.
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Figure 32 Game Company Interest in Partnerships With Post-Secondary
Would you be interested in partnering with high schools, colleges, or universities
to support the development of course work that would produce students
ready to enter the game industry upon graduation?

No
14%

Yes
86%

IC² Institute

Most respondents believe a degree in gaming would better prepare students for a gaming career
than would traditional academic studies.

Figure 33 Game Company Interest in Gaming Degrees
Do you think a degree in gaming would better prepare students for
a gaming career than would traditional academic studies?

No
22%

Yes
78%

IC² Institute

Regarding academic studies most relevant to the game industry, 59% or 20 of the 34 respondents
chose computer-science. Mathematics was the next most relevant subject.
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Table 13 Relationship between academic study and game industry employment productivity
Relationship

English
Theater
Mathematics
Geography
Other Liberal Arts Disciplines
Electronic Arts
Fine Arts
Radio Television and Film
Other Fine Arts Disciplines
Industrial Design
Architecture
Computer Science
Electrical Engineering
Audio Engineering
Other Engineering Disciplines
Scientific Illustration
Physics
Biology
Scientific Visualization
Other Science Disciplines
Finance
Marketing
IT Security
Other Business Disciplines

Definite
Relationship

Good
Relationship

Moderate
Relationship

Rare
Relationship

No
Relationship

4
3
17
0
2
9
9
6
3
4
5
20
4
6
0
1
7
0
2
0
2
4
5
2

12
7
14
5
9
11
9
9
9
10
9
9
10
11
8
6
9
2
9
5
5
8
4
8

9
6
2
7
14
8
9
7
10
9
10
4
9
11
15
14
14
11
11
16
6
8
11
6

3
11
0
12
5
2
4
8
6
7
5
0
4
3
4
5
2
8
5
6
15
10
7
12

6
7
1
10
4
4
3
4
6
4
5
1
7
3
7
8
2
13
7
7
6
4
7
6
IC² Institute

With respect to hiring criteria for entry-level employees, survey respondents emphasized
learning, thinking, and communication skills over specifically game-related technical skills.
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Table 14 Selection Criteria for Entry-level Employees
Selection Criteria
Critically
Very
Somewhat
Not
Important Important Important Important Important

Demonstrable industry work products and experience

12

9

7

3

4

Demonstrable academic gaming experience

3

5

12

8

7

Academic portfolio

4

11

6

10

4

Related work from similar industries

4

10

14

4

3

Ability to communicate and work in multidisciplinary
teams (e.g. production art technology)

17

11

4

3

0

Ability to learn quickly and share knowledge effectively

22

9

3

1

0

Ability to think conceptually and creatively

22

9

2

2

0

Ability to integrate scientific and artisitic work and concepts

11

12

8

4

0

Formal development methodologies (e.g. Rational Unified Process
eXtreme Programming Adaptive Design Object Oriented Development)

5

5

10

9

6

Formal Requirements Analysis (e.g. Use Case Functional
Requirements Pattern Languages)

5

7

8

7

8

Experience managing project requirements time lines and deliverables

6

7

12

7

3

Ability to manage high project intensity and pressure

11

10

10

3

1

Cultural fit

9

13

6

3

4

Professional appearance and demeanor

5

5

7

10

8

Knowledge skills and abilities in multiple disciplines (e.g. Rendering
Software Engineer Technical Artist)

5

9

15

6

0
IC² Institute

Among the surveyed, an overwhelming 30 of the 34 (88.2%) would encourage employees to
continue their academic education while employed.

Figure 34 Game Company Encouragement of Continuing Education
Do you encourage employees to continue their academic education
while employed?

No
12%

Yes
88%

IC² Institute
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Furthermore, more than half the employers would partially fund the employee’s education.
Interestingly, the academic/work schedule chosen most frequently was a part-time academic
evening program.

Figure 35 Game Company Support for Continuing Education
Which type of continuing education schedule is most available to
your employees?

Other
19%
Scheduled
block of time
9%

Part-time
evening
49%
Weekends
23%

IC² Institute

Finally, industry professionals chose areas of study that would benefit the firm’s business
growth over the next five years. Operations was the most frequent response by 48.4% or 15 of
the 31 respondents. 41.9% or 13 of the 31 respondents chose “other.” Computer science and
mathematics were mentioned very frequently under “other”.

Figure 36 Areas of Academic Study Considered Valuable to Firm’s Business Development

Finance

Accounting

Marketing

Operations

Strategy

Other

0

2

4

6

8

10

12

14

16

Number of Respondents

IC² Institute
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Digital Game Forecast: Constructivist Network Learning Environments
Introduction
The US military’s accelarated investment in distributed simulations and games to learn began in
1997. We use the term Constructivist Network Learning Environments to describe these new types
of military training.

Figure 37 Emergence of Constructivist Network Learning Environments
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Massive Multi-player
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The military needs Constructivist Network Learning Environments (CNLEs) to perform crossservice training focused on specific missions rather than general abilities. One application of
commercial game technology to mission rehearsal is VBS1, under development by Coalescent
Technologies, www.ctcorp.com/capability06.html. Built on the Oxygen II commercial game
engine used in the commercial game Operation Flashpoint: Cold War Crisis, VBS1 is both a
training application and a mission rehearsal tool. A second effort in this area is the VIRTE
project funded by the Office of Naval Research (Maguire, Van Lent, Prensky, Tarr).
DARPA has recently joined the effort with its DARWARS project. DARWARS seeks to transform
military training by providing continuously available, on-demand mission-level training. This
shifts training from refresher courses taught during intermittent downtime to “persistent training.”
DARWARS aims to increase troop effectiveness with a training platform responsive to modern
needs of rapid deployment, joint forces coordination, battlefield visualization, digital
C4ISR(Command, Control, Communications, Computing, Intelligence, Surveillance, and
Reconnaissance), swarm tactics, and distributed rehearsal and execution operational environments.
The DARWARS architecture is to be based on MMORPGs and MMOGs, including teamforming, team support, and encouragement of user contributions (Chatham, 2002). DARWARS
is at once a learning environment and an innovation network relying on users to modify the
platform, instructional logic, and learning content.
The IC2 Institute’s Digital Media Collaboratory and the Institute for Advancement Technology at
the University of Texas are engaged with the US Army to build a CNLE called “Digital Warrior:
C4ISR Training for Army Battle Command Systems”. DARWARS and Digital Warrior represent
a radical departure from past notions of education firmly rooted in a physical place and
centrally authored education scenarios and curricula. These CNLE are a simulation of the
physical world, a social learning environment, a learning management system, and a world
extended by its inhabitants.
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To illustrate how CNLEs fit into traditional technologies of learning, we have modified Don
Tapscott’s Technologies of Learning model from his book Growing Up Digital:

Figure 38 Evolution of the Technologies of Learning
ANALOG

DIGITAL
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IC2 Institute, adapted from Tapscott, 1998

By embracing the innovation network model of creativity and innovation at the edge of the
network, the military plans economies of scale while maximizing the flexibility of these
platforms. The military’s investment in educational games drives innovation and decreases
costs, enabling diffusion of these technologies to a broader audiences and purposes.
The functional domains required to create these learning environments are exactly the same as
gaming, with the exception of increased emphasis on cognitive science.

Figure 39 Functional Domains Required to Create CNLEs
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Constructivist Network Learning Environments may become fundamental to homeland security
and national defense—for example, in interagency training. In an episode of domestic terrorism,
many services will have to be coordinated. One military observer asks, “If you think a coalition
is hard, try putting together different units within this own country. If something happens in
DC, there are 12 different law enforcement agencies that have potential jurisdiction, not to
mention the DoD. How can we train the FBI, local fire and police, DoD, National Guard, Army
Reserve to all operate in the most effective manner when we’re facing a crisis?” (Maguire, Van
Lent, Prensky, Tarr).

Conclusion
The gaming industry value system is changing, with the move toward network gaming
facilitating convergence with industries such as media and informatics; important in this shift
are creator organizations and innovation networks. Creator organizations nurture a fusion of
art, technology, and business; game R&D creates innovation networks. The military has
employed these factors most successfully to date, with its CNLEs and innovation networks to
transform training, learning, and education.
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Digital Game Forecast: Workforce Domains, Salaries, and Occupations
Introduction
National employment statistics do not distinguish game software publishing from other types of
software publishing; as a consequence it is not possible to easily determine employment in this
sector. A report published by the Entertainment Software Association (ESA) in 2000 estimated
there were 29,000 people employed in the digital game publishing industry nationwide and that
1,770 were in Texas (IDSA 2000). There is reason to believe that the ESA analysis dramatically
underestimates direct employment in game publishing both regionally and nationally. In
December 2002 the Austin American-Statesman reported that 1,000 people were employed in
the digital game industry in Austin alone (Anna 2002).
In Appendix C to this report we list 93 digital game companies in Texas. A full survey of these
companies could assess more accurately the scope of digital game employment statewide.
Despite the paucity of current employment data, our survey of more than 50 digital game
development companies in Texas provides an excellent starting point for assessing current job
demand, skill requirements, and salary levels. We expect that Texas game companies will make
400-500 new hires in the next year.
This section focuses on game industry work domains, job descriptions, salaries, entry level
positions, and the skills required for selected positions. Although for the purposes of this report
jobs are distinct and categorized, the reality is that virtually all products are produced by teams,
in a seamless merger between the artistic and technological aspects that requires cooperation by
all team members. This weaving of skills and experience of every team member in almost every
team requires core competencies of teamwork, communications, creativity, problem-solving,
understanding of the production process, and a desire for lifelong learning.

Functional Work Domains
The game industry, a collaborative production culture, is very different from the Information
Technology business, although both industries hire creative and technically savvy employees.
The creative team culture in the game industry concentrates the elements of design and
production; business is certainly a crucial factor, but equally balanced by art and informatics.
This balance is indicated in Regan and Associate’s (1999) investigation of game careers that
identified core competencies for all game industry employees:
• The ability to work well in teams.
• Strong communication skills.
• Problem-solving skills in an atmosphere of change.
• Basic knowledge of the roles and functions of the other team members.
• Knowledge of basic business skills such as budgeting, time management, and organization.
• Understanding of the nonlinear nature of a digital product.
• An enthusiasm for new techniques and tools.
• Creativity in both new ideas and ways to problem-solve.
As Regan (1999) pointed out, understanding nonlinearity and interactivity, enthusiasm for learning,
creativity, and business skills are highly valued in the game industry. All these competencies
converge in the leadership jobs in production and design, where cross-disciplinary skills are
needed to make decisions, motivate teams, and produce marketable games.
For this analysis we group jobs in the digital game industry into four overlapping categories:
informatics, business, art, and production and design. Production and design are most
concentrated in the central area where all domains and skills converge.
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Figure 40 Functional Work Domains of Commercial Game Production
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Informatics Jobs and Salaries
Informatics includes the design of online social systems, interfaces, networks, augmented
reality, ubiquitous computing, and cybernetics (systems theory). Game developers draw on their
understanding of informatics to create online worlds and the infrastructure to support the
evolution of these worlds.
Game programmers work in this domain. They commonly have a degree in computer science or
mathematics, with experience in various software engineering methodologies (RUP, eXtreme
Programming, Adaptive Design, etc); operating systems (Win9x/NT/2K/XP, Macintosh, Linux);
and programming and scripting languages (Java, C/C++, Perl, XML, etc.).

Figure 41 Game Programmer Salaries
Digital Game Programmer Salaries Per Years of Experience & Position
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Software engineer salaries depend on experience and reliability.1 Compensation increases reflect
a reduced investment risk for companies who hire engineers with proven track records.
Employees enter at higher levels by virtue of education in computer science or engineering.
Alternatively, employees enter the informatics career path through the ranks as interns or game
testers. A dependable programmer can advance to lead programmer with duties for planning
and scheduling of programming tasks. Several lead programmers may report to a technical
director who oversees programming productivity for a whole company and who spearheads
technology developments shared across teams. The technical director’s decisions are made in
collaboration with creative directors, producers, and clients based on shared technical
objectives.
Programmers with less than two years experience made just under $50,000, lead programmers
with less than two years experience made an average of $64,437, and technical directors with
less than two years experience earned an average of $95,580. With six or more years experience,
salaries for programmers increased to $81,766, lead programmers made an average of $78,626,
and technical directors earned $104,217.
Operating efficiency is key to making responsive games. As engineers learn to solve problems
and communicate solutions to their peers, their professional opportunities expand.

Table 15 Informatics Occupations
Software Engineer
Lead
Middleware
Video
Rendering (Console)
Multiplayer
Database Administrator (DBA)
XML
QA-Usability

Architect
Animation
Graphics
Internet/Web
Physics
Systems Administrator
Search
QA-Project Lead

Project Management
Audio
Rendering (PC)
Artificial Intelligence
Character Physics
Tools & Libraries
QA-Test Engineer
QA-Assistant Lead

Writer

Technical

Support

Technical Publications/
Documentation

Director
Analyst
Requirements

Hardware-Internal Customers
Network-Internal Customers
Software-Internal Customers
Product-External Customers

Network Engineer

IT Security

Engineer-Architect
IC² Institute

1

The salary data in the charts in this section comes from the International Game Developers Association’s second annual salary survey,
conducted by the research firm Audience Insights in March 2002 and reported by Jennifer Olsen for the July 2002 issue of Game
Developer magazine. The 2003 results are available at http://www.gdmag.com/homepage.htm.
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Art Jobs and Salaries
For the purposes of this study we have grouped the creative fields of art, sound, and video
together under the term Art.
Art jobs in game development include animation, illustration, audio engineering, pre- and postproduction video, and music and sound composition. A lead artist is responsible for the overall
graphic design and layout including graphical buttons, typography, color scheme, and the
integration of video and animated elements. Lead artists must have strong interface design
skills to envision and direct design elements for all parts of a game.
The art director often develops or contributes to the overall game concept. This role may extend
far beyond responsibility for the visual game. The art director might direct design at a strategic
level, accounting for the client’s needs, and the project’s technical aspects.
Employees enter Art jobs based on their artistic talents and tastes. For example, a sculptural
artist will be attracted to 3-D modeling; a person who creates comic books may have a natural
affinity for storyboarding jobs. Artists work in teams to create the game’s visual and sound
environments. Artists learn other art jobs through teamwork. With experience, artists also learn
about the informatics and business aspects of their industry. Understanding of the entire
development cycle ultimately leads to promotion and leadership. Leaders take part in
technology and business decisions as well as directing aesthetic elements of the overall design.

Table 16 Art Occupations
Artist
Art Director
3D-Modeler
3D-Environment Artist
2D-Animator
Character Modeling
Illustrator & Story Board
Technical
Video
Post Production
Technology (Codecs)

Character Animator
2D/Front End
3D-Environment Modeler
2D-Texture
2D-Cel Animator
Character Animator
Graphic Designer

Motion Capture
Motion Capture-Rigger
Motion Capture-Operator
Motion Capture-Technical Lead

Audio Engineer

Writer

Speech Editing
Music Composition

In Game Copy
IC2 Institute

Visual artists may be 2D or 3D specialists with significant graphic design skills combining color
theory, drawing, and composition. 2D artists create backgrounds, user interface elements, and
textures to create the atmosphere of the game. 2D animation is the creation of sprites—images
that look like they are moving. 3D artists manipulate triangles (known as polygons) in space;
positioning the polygons gives dimensional shape to objects. 3D animation gives motion to
these objects. 3D animation artists especially need good math skills, a sculptural sense of space,
and understanding of movement and lighting. All artists must work collaboratively. Artists
must understand shared technical issues as well as aesthetic issues to create a well-integrated
game environment.
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Figure 42 Digital Game Art Salaries
Digital game Artist Salaries Per Years of Experience & Position
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Although the most time-consuming part of creating a game is creating the pictures and
animations, there is a well-known disparity in pay between artists and programmers. The art
career path leads from artist to lead artist to art director. An artist with less than two years
experience makes an average of $53,184, with 2-5 years $53,471, and with six or more years
$89,592. A lead artist starts out at $41,740, after 2-5 years of experience makes $49,403, and with
six or more years earns $89,876.
Larger companies prefer established artists who have a reputation for creating great artwork
while at the same time meeting deadlines and working well with direction. Quality of the
artwork is only part of the equation; reputation of the artist is just as important (Frequently asked
questions about the game industry, n.d.).
As connection speeds and equipment improve, audio components of games become more
sophisticated. Traditionally, game audio is provided by contract audio sources. There are four
kinds of sound elements in many games: music, ambient background sounds, sound effects, and
speech (dialogue or narration). Audio jobs include titles such as audio engineers, sound
designers, and composers. Audio job skills include digital recording and compression, inventive
creation of sound effects, knowledge of audio software, understanding of cross-platform issues,
and the ability to tailor individual sound requirements for each game.
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Figure 43 Digital Game Audio Engineer Salaries
Digital Game Audio Engineer Salaries Per Years of Experience
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Average salary for 2002 audio personnel with less than two years of experience was about
$35,000 in 2002; with 2-5 years $51,863, and with six or more years $59,312.
A video producer is responsible for incorporating video footage into a game. This process
requires skills in lighting, composition, camera work, online and offline editing, storyboarding,
digital compression techniques, and directing talent. Editing and compressing video and
ensuring its compatibility with various media products are skills specific to the video
producer’s job. An individual’s salary depends on qualifications, talent, experience, and the size
of the hiring company.
The U.S. Department of Labor national statistics estimates the average annual wage for a video
producer in 2001 was $57,160. The percentile figures show that 10% of producers earned less
than $22,810, 25% earned less than $31,390, 50% earned less than $45,090, 75% earned less than
$70,540, and 90% earned less than $140,070.
In summary, salaries in Art jobs are consistently below jobs in the informatics and business
realms, but high-profile artists can gain reputations of excellence that will bring star-quality
compensation, if they are consistent in their aesthetic output and have solid communication and
collaboration skills.

Production Jobs and Design Salaries
Producers are responsible for the vision and execution of game design and development across
all functional work domains (informatics, art and business). Producers are also called project
managers, directors, or publishers.
Typically a producer works with technical directors and art directors. The technical director
manages a team of engineers. The art director manages a team of designers such as video
producers, writers, sound designers, animators, information designers, and instructional
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designers. Producers act as the leader of the team and are responsible for ensuring that projects
are completed on time and within budget.
The ideal producer combines superb communications with clients and teams, an understanding
of technical capabilities, a strong sense of style, efficient organization and budgeting, and the
ability to motivate clients and employees. Many producers begin as production assistants
working on project documentation and performing administrative duties. The next step is to
become an assistant or associate producer with responsibility for a section of a project. Other
titles for producers with heavy responsibilities are senior producer or executive producer
(Regan, 1999).
There may be several associate producers assigned to a game—for example, to troubleshoot
game versions destined for different platforms. Producers are responsible for a single game.
They resolve disputes, motivate and coordinate teams, and oversee budget and scheduling. The
executive producer is in charge of an entire product line, negotiating contracts and licensing,
working with marketing and public relations departments, and being involved with
merchandising.

Figure 44 Digital Game Production Salaries
Digital Game Production Salaries Per Years of Experience
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The average 2002 compensation for producers with less than two years of experience was
$66,935 and for six or more years was $96,697. The dip in the statistics for the 2-5-year period
may be industry response to the economic downturn.
Game designers write the blueprints for interactive games. They decide the themes, missions,
and rules of play. The lead designer is responsible for the overall concept and feel of the game.
Level designers work with artists and programmers to lay out subdivisions of the game. Writerdesigners write game text and dialogue, and may also write manuals and hint books.
A designer’s main concern is to make the game entertaining. Designers challenge players by
creating puzzles, distractions, enticements, and enemies to defeat. Designers work closely with
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artists, programmers, and musicians throughout development. Designers determine the pace
and rhythm of a game, elements that are critical to its success (Indiana Career and Postsecondary
Advancement Center, n.d.).
Every design team works differently. In some cases designers test ideas by devising sample
interfaces, or by writing short scripts and narratives that artists transform into sketch
storyboards. Storyboards depict action in a sequence of pictures. At varying stages before or
after evaluating interfaces or storyboards, designers decide on a design concept (often in
collaboration with the entire team), then write a detailed plan called a design document. The
document ideally describes everything the player might do or experience in the game. It
becomes the map all teams follow as they build the interconnecting parts of the game.

Figure 45 Digital Game Production Salaries
Digital Game Design Salaries Per Years of Experience
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Game Developer’s second annual salary survey data reports that game designers with less than
2 years of experience earned an average of $51,741 and with 6 years of experience earned an
average of $62,727. Other industry sources suggest that the salaries of game designers vary
widely. Surveys by placement companies found that annual salaries ranged from $35,000 to
$75,000 in 1998 and 1999. This range reflects the varying job responsibilities designers have and
the salaries commanded at the time. Salary also depends on reputation. Game designers with
the best reputations earn the highest salaries (Indiana Career and Postsecondary Advancement
Center, n.d.).
In the game industry’s production and design leadership there are no entry-level positions.
Game development leadership first begins with enthusiastic game players who enter the
industry as level designers, artists, writers, programmers, testers, or assistant producers. They
learn through experience the complex interrelations among all game elements, the teams’
contributions, the qualities for success, and the risks of each development cycle. To advance in
their positions, they constantly learn more about the game, information technology, and
entertainment industries, in addition to financial and legal matters related to game development
(Wellman, 2003).
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Table 17 Production and Design Occupations
Occupations
Producer
Senior Producer
Executive Producer
Assistant Producer
External Producer

Game Designer
Lead Designer
Mission Designer
Level Designer

Project Management
Game Master

IC2 Institute

Level designers create environments, each with its own terrain, objects, scripted characters,
goals, puzzles, and (often) unique artwork and music. Mission designers create scenarios for
games that do not use levels, such as war games and flight simulators. Game masters (GMs) are
referees who admit players, assign points, rule on challenges, and effectively control the game
world.
The interdependency of information flowing through these positions, with varying levels of
responsibility and expertise, is critical to successfully bringing a game to market. Production
and design leaders are also knowledgeable about a wide range of games and gameplay—not
just digital but also board, card, and tabletop role-playing games. In meetings, written
documents, and sketches the lead game designers and producers communicate vital decisions in
the development process. Their roles involve collaboration and compromise, keeping the vision
and the schedule of the game on track, and ultimately creating an enjoyable and aesthetically
coherent game (Adams, 2002).

Business Jobs
Business jobs in the game industry include finance, marketing, sales, operations, logistics, legal,
and accounting. Candidates for game business jobs should be focused, driven, responsible, and
able to set objectives and targets. Strong communications skills are crucial in all business
positions. Below is a brief discussion of other skills in the business realm.
•

Commercial thinking: Assess all situations for opportunities to improve processes and
increase profit.
• Forecasting: Analyze industry trends to predict sales, production scheduling, inventory
control, budgeting, marketing strategies, and financial planning.
• Relationship building: Create strong relationships with stakeholders, maintain and
improve customer service, close sales, and build strategic alliances.
• Leadership: Focus and motivate teams to achieve results.
• Mentoring: Identify, appraise, and develop individual strengths of team members.
• Communicating: Interpersonal skills for recruitment, retention, training, and personal
development of strong individuals.
(Games sales and marketing jobs, n.d.)
The leadership roles in business of gaming are business development, marketing, and public
relations. These jobs involve complex communication as well as understanding of the global
gaming industry. Business specialist can enter professional positions in accounting, legal,
purchasing, finance, and operations. There is a great range of business jobs:
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Table 18 Business Occupations Service
Service
Consumer Service
Consumer Sales
Distribution
Facilities
Finance
Human Resources
Human Resources: Recruiter
Legal
Operations
Partner Relations and Management-Outsource
Business Development
Accounting
Accounting-Tax

Administrative Support
Manufacturing
Marketing
Public Relations
Purchasing
Sales
Warehouse
Writer-News
Writer-Reporting
Writer-Public Relations
Attorney-Intellectual Property
Attorney-Corporate

IC2 Institute

Entry level jobs in the business area include writing, warehousing, and customer service.
Employees in many business jobs have to play a lot of games. This may be counterintuitive, but
to effectively communicate the dynamic nature of their games, business representatives must
know games in detail—both the products they represent and their competitors’ games.

Entry-Level and Future Jobs
Because game companies often work under tight deadlines, they prefer to hire people who have
experience and can start producing immediately. Engineering is the only industry job that
strongly demands fresh graduates, because they have the latest programming skills. Art and
business-centered occupations are usually developed through internships, volunteer
opportunities, and entry-level positions. The most common entry-level positions are for interns,
game testers, and level designers.
Digital games demand skills that are always changing, combined with experience and the
ability to learn in near-real time. “Since the industry is still so new, a person with only a few
years of experience in the industry can be considered very experienced” (Regan, 1999).
The following job tables were compiled from the survey of gaming professionals.

70

DIGITAL GAME FORECAST >> February 2004

Table 19 Entry-level Positions Over Next 5 Years
Entry-level Positions
Positions

Response
Total

Producer
Senior Producer
Executive Producer
Assistant Producer
External Producer
Game Designer
Lead Designer
Mission Designer
Level Designer
Project Management
Game Master
Artist
Art Director
Artist-2D/Front End
3D-Modeler
3D-Environment Modeler
3D-Environment Artist
2D-Texture
2D-Animator
2D-Cel Animator
Character Modeling
Character Animator
Illustrator & Story Board
Graphic Designer
Technical
Character Animator
Motion Capture
Motion Capture-Rigger
Motion Capture-Operator
Motion Capture-Technical Lead
Video
Post Production
Technology (Codecs)
Audio
Engineer
Speech Editing
Music Composition
Writer In Game Copy

Response
%

1
0
0
8
0
6
1
6
21
1
4

2.78%
0.00%
0.00%
22.22%
0.00%
16.67%
2.78%
16.67%
58.33%
2.78%
11.11%

2
22
16
14
12
22
12
13
14
10
16
19
9

5.56%
61.11%
44.44%
38.89%
33.33%
61.11%
33.33%
36.11%
38.89%
27.78%
44.44%
52.78%
25.00%

6
5
3
2

16.67%
13.89%
8.33%
5.56%

11
3

30.56%
8.33%

13
12
9
16

36.11%
33.33%
25.00%
44.44%

Positions

Response
Total

Software Engineer
Lead
Architect
Project Management
Middleware
Audio
Video
Graphics
Rendering (PC)
Rendering (Console)
Internet/Web
Artificial Intelligence
Multiplayer
Physics
Character Physics
Database Administrator(DBA)
Systems Administrator
Tools & Libraries
XML
Search
QA-Test Engineer
QA-Usability
QA-Project Lead
QA-Assistant Lead
Network
Engineer
Architect
Technical
Director
Analyst
Requirements
Support
Internal Customers
Network-Internal Customers
Software-Internal Customers
Product-External Customers
Writer Technical Publications/
Documentation
IT Security

Response
%

0
3
3
2
4
5
3
3
1
6
5
3
4
1
7
3
8
10
7
14
11
2
7

0.00%
8.33%
8.33%
5.56%
11.11%
13.89%
8.33%
8.33%
2.78%
16.67%
13.89%
8.33
11.11%
2.78%
19.44%
8.33%
22.22%
27.78%
19.44%
38.89%
30.56%
5.56%
19.44%

8
3

22.22%
8.33%

0
4
2

0.00%
11.11%
5.56%

11
10
13
15

30.56%
27.78%
36.11%
41.67%

15
11

41.67%
30.56%
IC² Institute
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Table 20 High Demand Positions Over Next 5 Years
High Demand Positions
Positions

Response
Total

Producer
Senior Producer
Executive Producer
Assistant Producer
External Producer
Game Designer
Lead Designer
Mission Designer
Level Designer
Project Management
Game Master
Artist
Art Director
2D/Front End
3D-Modeler
3D-Environment Modeler
3D-Environment Artist
2D-Texture
2D-Animator
2D-Cel Animator
Character Modeling
Character Animator
Illustrator & Story Board
Graphic Designer
Technical
Character Animator
Motion Capture
Motion Capture-Rigger
Motion Capture-Operator
Motion Capture-Technical Lead
Video
Post Production
Technology (Codecs)
Audio
Engineer
Engineer-Speech Editing
Engineer-Music Composition
Writer In Game Copy

Response
%

11
10
9
6
5
23
15
11
15
12
8

32.35%
29.41%
26.47%
17.65%
14.71%
67.65%
44.12%
32.35%
44.12%
35.29%
23.53%

7
8
22
22
23
15
12
6
22
21
7
6
14

20.59%
23.53%
64.71%
64.71%
67.65%
44.12%
35.29%
17.65%
64.71%
61.76%
20.59%
17.65%
41.18%

10
9
7
11

29.41%
26.47%
20.59%
32.35%

7
2

20.59%
5.88%

11
5
9
5

32.35%
14.71%
26.47%
14.71%

Positions

Response
Total

Software Engineer
Lead
Architect
Project Management
Middleware
Animation
Audio
Video
Graphics
Rendering (PC)
Rendering (Console)
Internet/Web
Artificial Intelligence
Multiplayer
Physics
Character Physics
Database Administrator (DBA)
Systems Administrator
Tools & Libraries
XML
Search
QA-Test Engineer
QA-Usability
QA-Project Lead
QA-Assistant Lead
Network
Engineer
Architect
Technical
Director
Analyst
Requirements
Support
Hardware-Internal Customers
Network-Internal Customers
Software-Internal Customers
Product-External Customers
Writer Technical Publications/
Documentation
IT Security

Response
%

16
15
13
16
16
13
14
23
19
17
15
24
19
17
17
7
6
15
7
1
14
7
9
6

47.06%
44.12%
38.24%
47.06%
47.06%
38.24%
41.18%
67.65%
55.88%
50.00%
44.12%
70.59%
55.88%
50.00%
50.00%
20.59%
17.65%
44.12%
20.59%
2.94%
41.18%
20.59%
26.47%
17.65%

12
12

35.29%
35.29%

9
4
3

26.47%
11.76%
8.82%

6
3
4
5

17.65%
8.82%
11.76%
14.71%

5
12

14.71%
35.29%
IC² Institute

Conclusion
Entry-level positions are more numerous at large publishing houses. The most common means
entry into the game industry is to get in on the ground floor and obtain industry experience as a
professional tester. Testers learn the ropes while playing games for a living. Most major game
publishers support a large testing staff, who often work alongside the development staff. In this
way testers get to work directly with more experienced developers and eventually move into a
development role (Reynolds, 2003).
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Digital Game Forecast: Knowledge Workers and Knowledge Industries
Introduction
This chapter discusses several trends, including science and gaming convergence and resulting
education issues. It also recommends ways to capitalize on the projected needs for trained
workers not only in the game industry, but in scientific domains. The new era of
transdisciplinarity demands workers who understand how to produce in this milieu.

Convergence
All sectors of society are being transformed by today’s science and technology. At the end of the
20th Century we witnessed the consilience (“jumping together,” Wilson) of natural and physical
sciences. This consilience of scientific domains, evident in the fusion of bioscience, nanoscience,
environmental science, cognitive science, and informatics, is expressed in the literature as
“convergence,” “fusion,” and “transdisciplinarity.”
“…convergent technologies” refers to the synergistic combination of four major ‘NBIC’
(nano-bio-info-cogno) provinces of science and technology, each of which is currently
progressing at a rapid rate: (a) nanoscience and nanotechnology; (b) biotechnology and
biomedicine, including genetic engineering; (c) information technology, including
advanced computing.” (World Technology Evaluation Center, 2002)
The force behind consilience is the explosion of new scientific information, laws, theories, and
knowledge. Consider that in the next 20 years we are expected to see as much innovation as
witnessed in the past 100 years. And the next 100 years may bring as much progress as in all of
human history (Kurzweil, 2001).
The high velocity of innovation, information overload, and attrition of the critical workforce
(R&D scientists, teachers, and engineers) necessitates the unification of learning, innovation
networks, and Constructivist Network Learning Environments (CNLEs). The entire high-tech
workforce of the federal government, including the DoD and NASA, is challenged by the rapid
pace of technological change (Maguire, Van Lent, Prensky, Tarr). Private and government sector
leaders are calling for a revolution in teaching to meet the demands of science.
“Half a millennium ago, Renaissance leaders were masters of several fields
simultaneously. Today, however, specialization has splintered the arts and engineering,
and no one can master more than a tiny fragment of human creativity. The sciences have
reached a watershed at which they must combine if they are to continue to advance
rapidly. Convergence of the sciences can initiate a new renaissance, embodying a holistic
view of technology based on transformative tools, the mathematics of complex systems,
and unified cause-and-effect understanding of the physical world from the nanoscale to
the planetary scale.
“Educational institutions at all levels should undertake major curricular and
organizational reforms to restructure the teaching and research of science and
engineering so that previously separate disciplines can converge around common
principles to train the technical labor force for the future.
“Manufacturing, biotechnology, information, and medical service corporations will need
to develop partnerships of unparalleled scope to exploit the tremendous opportunities
from technological convergence, investing in production facilities based on entirely new
principles and materials, devices and systems, with increased emphasis on human
development.” (World Technology Evaluation Center, 2002)
At least three of the four functional domains of game production and development are essential
to science: informatics, art, and design. Business is important to the commercialization of these
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technologies. The following chart lists some key activities in game production that cross over
into the scientific domain.

Figure 46 Functional Domains of Gaming, Education, and Science
PRODUCTION
& DESIGN
imagineering
logistics &
ART
operations INFORMATICS
simulation,
animation,
cybernetics &
modeling &
computer science
electronic media

BIO SCIENCE

NANO SCIENCE
COGNITIVE
SCIENCE

IC² Institute

Links between science and gaming are emerging. In medical science Cai, Snel, Bharathi, Klein,
and Klein-Seetharaman have developed BioSIM, a game-based Problem Solving Environment
(PSE). The game uses data from the human genome, a game engine, and four- and five-year old
children to find a cure to fatal meningitis (Cai, Snel, Bharathai, Klein, Klein-Seetharaman, 2003).
BioSIM’s use of the audience to solve problems is an example of an innovation network.

Figure 47 BioSIM 1.0

Cai, Snel, Bharathai, Klein, Klein-Seetharaman, 2003
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The BioSIM Problem Solving Environment contains three interaction modes: role-play, voyage,
and networked problem solving. Users can select a mode from the main menu.
“Role-play. The user is a biological character in the game. Cognition Science shows that
role-play is an important way to stimulate creative ideas. Also, personalization of a
biological character makes a game more interactive.
“Voyage. The user can navigate at leisure through the biological system in the game,
which gives the opportunity to look at interactive components from different aspects—
for example, traveling through capillaries and tissues.
“Distributed Problem Solving. The game engine lets users play the game over the
Internet and solve large problems in a collaborative way. For example, some users can
play macrophages while others play bacteria. The distributed problem solving enables
diverse game strategies and more excitement.” (Cai, Snel, Bharathai, Klein, KleinSeetharaman, 2003)
Learning environments such as BioSIM offer a glimpse into the possibilities of uniting the
technologies of gaming, education, and the sciences.
Colleges should consider adapting CNLEs to popularize advanced concepts in science
education and to expand the role of cognitive science in game development (human factors
and instructional design). Furthermore, colleges should broaden and formalize game industry
relations to include the media, informatics, military, and government sponsors with similar
needs.

Figure 48 College Innovation Network
Related Industries
Related Technologies
Innovation Networks

Military

Government

Education

Industry

Civil
Society
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Cogno
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In San Antonio the Information Technology Security Academy and the Alamo Area Aerospace
Academy have developed a model inter-organizational network to support emerging and
established technology clusters.

Figure 49 San Antonio Model Inter-Organizational Network
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Brazell, Monroe, 2003

Colleges should consider formation of similar models with these goals:
• Establish a new, broader workforce model.
• Connect academics with industry needs across technology clusters.
• Pursue local, regional, statewide, national, and global partnerships.
• Unite Texas through partnership and diffusion of new learning models.
Colleges that move on this agenda immediately can expect to be early market leaders and to
earn favor from grant- and industry-related sponsors.
Community and technical colleges can prepare their youth for the new world of advanced
technology by leveraging the needs of the game industry. In this regard, colleges can forge a
transdisciplinary paradigm of practical and theoretical learning. Exceptional graduates will find
crossover employment opportunities in the following domains.
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Figure 50 Fusion of Related Industries
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Transdisciplinarity is at the birth stage in terms of public educational policy, grants, and
economic development initiatives. Ultimately transdisciplinarity gives technical and community
colleges the opportunity to leapfrog other nations, US states, and Texas academic programs to
produce the knowledge worker of the 21st Century.
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Digital Game Forecast: The Wired Generation, Gaming, and Education
College Curricula and The Wired Generation
Young gamers of the wired generation are both consumers and producers of digital content
(Brown, 2003). In our analysis, they are also learners and teachers. Consumers who hack or
“mod” (modify) or “skin” (add artistic layers to) games often organize into communities of
practice. These groups form an identity and are bound together by a shared sense of purpose—
solving complex problems related to creating or modifying virtual worlds. It is essentially a
creative process where gamers learn by doing. There is not much regard for specialized
disciplines, for the act of solving problems imparts knowledge, skills, and abilities to everyone
involved. The process of modifying a game is in effect a social construction of knowledge and
technology. Young people involved in these activities are a good model to consider when
designing a digital game program at the college or university levels.
US Army studies of the digital generation illustrate that the learning styles, skills, and attitudes
of this generation are different from its predecessors (Macedonia, n.d.). Their characteristics:
Multiprocessing, the ability to perform several tasks concurrently (listen to music, talk
on a cell phone, and use the computer).
• Attention span variation resembling senior executives exhibiting fast context switching.
• Information navigation changes that define literacy not only as text but also as images
and multimedia.
• Shift in focus of learning from passive listening to discovery-based experiential and
example-based learning.
• Shift in type of reasoning from deductive and abstract to the concrete.
• Intelligence organized in easily accessible databases.
• Community of practice emerging from shared tasks.
This shift in learning style is attributed to access to computers and the Internet and ultimately to
the adoption of these tools as a primary form of socialization (Brown, 2003). John Seely Brown,
former chief scientist of Xerox Corporation and former director of the Xerox Palo Alto Research
Center, addressed the New Media Conference about connecting with the wired generation. In
his keynote he points to the following digital age shifts that characterize today’s youth:
•

Figure 51 Digital Age Shifts
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In his book Growing Up Digital, Don Tapscott identifies the generation of people growing up
with the Internet as the Net Generation (N-Gen). Tapscott identifies ten themes of the N-Gen
culture on his website:
“Strong independence: The typical N-Gener has a strong sense of independence. NGen’s unprecedented access to information gives them power to acquire the knowledge
needed to confront information they feel may not be correct.
“Emotional and intellectual openness: When N-Geners go online they expose
themselves. They will maintain online journals and post their innermost thoughts on a
Web page or in a chat room. A strong online example of N-Geners’ openness is The
World Diary Project (www.worlddiaryproject.com), where young people around the
world contribute their thoughts, feelings, experiences, and aspirations.
“Inclusion: N-Geners are moving toward greater social inclusion with technology, not
exclusion. Their creative processes show a move toward global orientation in all their
activities. Check out a virtual community of about 30,000 N-Geners at Freezone.
“Free expression and strong views: Being exposed to a lot of information on the
Internet is to their benefit, insists N-Gen, and is a key element of the Internet’s appeal
and usefulness.
“Innovation: N-Geners constantly look for ways to do things better. Expectations of
constant change and the ability to construct experiences have implications in our
discussion of N-Gen thinking and learning.
“Preoccupation with maturity: The changing nature of childhood makes itself most
obvious when N-Geners are contrasted with the baby boomers who, as a generation,
have spent their lives obsessed with youth. N-Geners insist that they are more mature
than adults expect.
“Investigations: N-Gener’s initial focus is not how technology works but how to work
it. It is important for children to understand the assumptions inherent in software and to
feel empowered to change those assumptions. When the Internet first became popular,
one joy of surfing was never knowing what site you could end up at next. Search
engines like Yahooligans helped end that uncertainty.
“Immediacy: Interactivity and the Net have greatly increased the speed of
communication. What used to take days or weeks now takes seconds.
“Sensitivity to corporate interest: N-Geners feel that much of the broadcasting material
on television is there to satisfy corporate agendas. However, on the Internet there has
been such a flurry of creation, involving so many people working in homegrown cottage
industries, that there is even more intense sensitivity to corporate interest.
“Authentication and trust: Because of the anonymity, accessibility, diversity, and
ubiquity of the Net, children must continually authenticate what they see or hear. Many
sites provide inaccurate, invalid, and even deceptive information. Pranksters spread
false rumors. Who can the child trust? What sources of information are valid?
Authentication of everything is required to establish trust.” (Tapscott, 2003)
These systems are emergent rather than imposed by institutions. As such, colleges should
design curricula that parallel these self-organizing communities and the production techniques
of game companies. Consider incorporating students with demonstrated game-related work
into programs, and rely on these students as near-equal participants. Furthermore, embrace a
mode of teaching reflective of the industry’s rapid technological advancement.
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To gauge interest in game-related workforce education and to find out how many gamers are
already involved in the process of game hacking, modding, and skinning, we surveyed 63
participants at the Austin Gaming Expo, a well-attended annual game convention featuring
game vendors and developers.

Survey of Gamer Innovators
Purpose
We gauge the relative interest in academic programs at the college and university level, with
additional questions evaluating the way individuals learn game development and on which
platforms they develop for and learn on (e.g. Xbox, mobile phone, PC).

Summary
•

•
•
•
•
•

Overall, the survey provided a good representation of age groups, with the majority of
the 63 surveyed either 14 to 18 years old or 31 and older. A high number of 19 to 23 and
24 to 30 year olds were also surveyed.
Nearly half (41.1%) of the respondents would absolutely prefer to have formal education
in game development at the college or university level.
Of the respondents involved in game development activities, hacking games to learn
was the most frequent response.
Developing for or learning on the PC platform was overwhelmingly (91.2%) preferred
among those surveyed.
No correlation appears to exist between age groups and preferences for further
academic education in game development.
Similarly, no correlation appears to exist between age groups and preferences for game
development activities.

Findings and Analysis
The participants surveyed represented a cross-section of age groups, with the majority either in
the 14 to 18 age group or the 31 and older age group. There were also a high number of 19- to
23-year olds and 24- to 30-year olds.

Figure 52 Age of Respondents
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Of the 63 surveyed, 56 responded to the question, “What level of interest do you have in getting
a formal degree from a university or college in game development?” 83.9% or 47 expressed
some level of interest in formal, game development education with 41.1% or 23 of the surveyed
expressing a high level of interest. Perhaps more important was the low number of responses
expressing no interest. Given that nearly half of the respondents were “absolutely” interested in
a game development degree, this bodes well for institutions considering focused curricula.

Figure 53 Gamer Interest in Academic Digital Game Programs
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Another question: “Which of the following formal or informal game development efforts are
you involved with?” Of the 62 that responded, 28 (45.2%) answered that they were “not
involved in any of these activities.” Of those surveyed who were involved with one or more
game development activities, “hacking games to learn” ranked highest, followed closely by
respondents who provided feedback to game development companies about products and
services. Other game development activities ranged from “just playing games” to software
engineering, demographics programming, and production/IT management. (See Figure 16.)
Of those involved in game development another question was posed, “Which platforms are you
developing for or learning on?” Of the 34 that responded, an overwhelming 91.2% or 31 selected
the PC. Not surprisingly, the console platform came second; the third highest ranking response
was PC networks, indicating the growing interest in networked gaming (e.g. EverQuest).
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Figure 54 Gamers’ Preferred Platform for Game Development
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Further analysis correlated age and academic interest. Do certain age groups demonstrate
predictive preference for wanting further education in game development? Judging by scatter
plots and regression analysis, there appears to be no correlation.
Responses show that Texas youth involved in game design or modification represent an
unprecedented opportunity to two-year and four-year institutions to lure “self-motivated”
learners into game-based academic programs. These potential students could help shape
curricula, facilitate peer learning groups, and troubleshoot technology issues. They are a source
of innovation for the academy. The Interlabs Institute at Bradley University in Peoria, Illinois
deployed this model in 1994 to meet the challenges of incorporating the Internet into curricula
across campus based on George Gilder’s Issiquah Miracle (Salamini, 1998).

Gaming Curricula
Technical and community colleges already offer many courses required for a digital games
program. To establish a new program focused on games, a game degree should include industry
collaboration, existing coursework, specialized game-related classes, and production R&D.
Though existing classes may offer some required study, their integration into a program
framework that balances theory and practice will be challenging. The coordination of multiple
departments, cross-listing of courses, and organization of student cohorts requires distributed
control rather than committee-driven, hierarchical authority. Programs should aspire to a
distributed teaming and partnership with all constituents—faculty, students, and industry.
Texas community and technical colleges may find it most useful to review Washington’s “Skill
Standards for Electronic Game Content Production” and the IGDA framework in relation to the
formation of production related game curricula. In 2002, The Washington State Board for
Community and Technical Colleges granted funds to Lake Washington to develop skill
standards, develop and pilot industry-identified curriculum modules, and develop a model for
sustainability of collaboration among game industry companies. The resulting report, Skill
Standards for Electronic Game Content Production, may be useful to Texas community and
technical colleges in their design of curricula and assessment of industry skills.
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In 2002, The Washington State Board for Community and Technical Colleges granted funds to
Lake Washington to develop skill standards, develop and pilot industry-identified curriculum
modules, and develop a model for sustainability of collaboration among game industry
companies. The resulting report, Skill Standards for Electronic Game Content Production, may
be useful to Texas community and technical colleges in their design of curricula and assessment
of industry skills. The Washington project maps personal qualities and workplace competencies
needed for successful participation in the electronic game industry. (Bailey, 2003). You may
download the report at: http://www.wa-skills.com/pdfs/egame_production/
lwtc_standards_combined.pdf.
The curriculum framework should emulate the game industry’s production organization. Game
programs should have leads and industry mentors (mirrors) from each of the game-industry
work domains outlined below, supported by collaborators for the subordinate functions:

Academic Game Producer
•

Designers

Informatics Lead
•
•
•
•

Database Administrator
AI Programmer
IT Security Engineer
Software Engineer

Electronic Arts Lead
•
•

Motion Capture Lead
•

Animators

Video Lead
•
•

Post Production Engineer
Cinematic Designer

Audio Lead
•
•

Music Composer
Sound Engineer

2-D or 3D Designer
Illustrators and Texture Artists

Faculty should transcend instructive pedagogy in favor of open-ended-inquiry and problembased learning. Colleges should depend on game industry veterans to teach, design curricula,
and mentor faculty.
The ideal learning environment would mix lab, lecture, and classroom. Programs should permit
high interaction among students, faculty, and industry. Student teams should consist of 5-10
persons, with each faculty member managing no more than 40 students (4-8 teams).
Regarding academic computing policy, colleges should overcome restrictions that inhibit access.
Insulate existing academic and administrative infrastructure from game development by using
state-of-practice IT security, prudence, and penalties for abuse. Infrastructure should include
walled subnets, staging servers, test-bed computers, and a shared Internet data center and
hosting server.
Although securing new facilities may be challenging, it is important to co-locate faculty and
providing multiple physical contexts for learning. Environments should be modular, flexible,
and generally available.
Extend the classroom with online environments hosted by external service providers. This
infrastructure may well be available on a partnering basis. Purchase or finance state-of-the-art
personal computers and broadband/wideband network connectivity for home use.

Game-related general competencies should include:
•
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Communication skills: Workers must convey complex ideas to others, understand the
language of game design, and work in teams composed of people with diverse
backgrounds. They must influence the thinking of others and participate in group
problem solving. Employees must listen actively and give constructive feedback.

DIGITAL GAME FORECAST >> February 2004

•

•

Critical and creative thinking:. Game production requires linear and nonlinear problem
solving, brainstorming, and math, scientific, philosophic, literary, and artistic skills.
Logical reasoning and creative leaps can both resolve problems.
Learning and teaching: Employees learn near real-time, for high-end game projects
require new production tools, platforms, and system upgrades every six months.

IGDA Curriculum Framework
The International Game Developers Association (IGDA) Education Committee has specified a
curriculum framework, a conceptual guide for game-related educational programs. You may
download the framework at http://www.igda.org/academia/curriculum_framework.php.

Critical Game Studies
“Criticism, Analysis, and History of electronic and non-electronic games. This interdisciplinary Core
Topic combines approaches from history, literature, media studies, and design. A key goal of
Critical Game Studies is to develop a critical vocabulary for articulating the aesthetics of games.
This includes both the distinctive features unique to games as well as those they share with
other forms of media and culture. Game Studies, for example, offers insight into the textual
analysis of game play, while established work on other media, such as literature, film, television,
theater, and interactive arts can provide rich critical frameworks. Also included here are the
history of computers and electronic games and toys; the construction and critique of a canon of
significant and influential games; and game criticism and journalism.

Games and Society
“Understanding how games reflect and construct individuals and groups. In this Core Topic,
Sociology, Anthropology, Cultural Studies, and Psychology offer insights into worldwide
gaming culture. Games and Society includes scholarly work on online economies and
community building, fan cultures and their creative reworking of game content, the role of play
in human culture, and the relationship between online and offline identity. Also found here are
issues of representation, ideology, and rhetoric as they relate to gaming. This Core Topic covers
the psychological facets of games, including studies of media effects and the ongoing debate
about the psychological impact of games on individuals and groups.

Game Design
“Principles and methods behind the rules and play of games. This Core Topic addresses the
fundamental ideas behind the design of electronic and non-electronic games. It touches on
relevant formal fields like systems theory, cybernetics, and game theory. Game Design also
includes basic interactive design, including interface design, information design, and human/
computer interaction. Perhaps most important for Game Design is a detailed study of how
games function to create experiences, including rule design, play mechanics, game balancing,
social game interaction, and the integration of visual, audio, tactile, and textual elements into
the total game experience. More practical aspects of Game Design, such as game design
documentation and play-testing, are also covered. This is the Core Topic most intrinsic to games
themselves and is therefore in some ways the heart of the curriculum framework we outline
here. On the other hand, because it is the least understood, trained instructors and quality
reference materials are sorely lacking, making it among the most challenging Core Topics
to teach.
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Game Programming
“Aspects of traditional Computer Science—modified to address the technical aspects of gaming. This
Core Topic includes mathematics, programming techniques, algorithm design, game-specific
programming, and the technical aspects of game testing. Much of the material in this area could
be taught under the auspices of a traditional Computer Science curriculum. However, games do
present a very specific set of programming challenges, such as optimization of real-time 3D
rendering, that need to be addressed.

Visual Design
“Designing, creating and analyzing the visual components of games. This topic includes visual design
fundamentals, both on and off the computer, across a broad range of media. Content areas
include history, analysis, and production in traditional art media such as painting, drawing, and
sculpture; communication fields like illustration, typography, and graphic design; other design
disciplines such as architecture and industrial design; and time-based media like animation and
filmmaking. Special emphasis is placed on how visual aesthetics play a role in game experience.
Use of 2D and 3D graphics programs can be an important part of a Visual Design curriculum.
However, our emphasis is on fundamental visual design principles rather than on specific
software packages.

Audio Design
“Designing and creating sound and sound environments. This core topic includes a range of
theoretical and practical audio-related areas, such as music theory and history; music
composition; aesthetic analysis of music; recording studio skills; and electronic sound
generation. Audio relating specifically to digital game technologies, such as 3D sound
processing and generative audio structures, is also included. Throughout, special emphasis is
placed on the role of audio experience within the larger context of a game. As with Visual
Design, the emphasis is on design fundamentals rather than on specific technical knowledge.

Interactive Storytelling
“Traditional storytelling and the challenges of interactive narrative. Writers and designers of
interactive works need a solid understanding of traditional narrative theory, character
development, plot, dialogue, back-story, and world creation, as well as experimental approaches
to storytelling in literature, theatre, and film with relevance to games. In addition, interactive
storytelling requires familiarity with new tools and techniques, including the technical aspects
of writing for this new medium, algorithmic storytelling, and collaborative story construction.
In this Core Topic, these approaches are applied to the unique context of interactive storytelling
in games.

Game Production
“Practical challenges of managing the development of games. Games are among of the most complex
forms of software to create and game development and publishing are complex collaborative
efforts. Along with all the technical challenges of software development, issues of design
documentation, content creation, team roles, group dynamics, risk assessment, people
management, and process management are addressed in this Core Topic. While there is growing
literature on Game Production, there are also rich traditions in software engineering and project
management from which to draw for this Core Topic.

Business of Gaming
“Economic, legal and policy aspects of games. The economics of the game industry—the ways that
games are funded, marketed and sold, and the relationships between publishers, developers,
distributors, marketers, retailers, and other kinds of companies are addressed here. Market and
industry trends, licensing management, dynamics of company, and product value and business
86
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differences between major game platforms are all important aspects of the Business of Gaming.
In addition, legal issues that affect games, developers and players, such as intellectual property
and contract law, are part of this Core Topic. Lastly, social and governmental forces that impact
the legislation and regulation of game content are included here.” (Church, Della Rocca,
Hunicke, Spector, Zimmerman, 2003)

San Antonio Partnership Model
In San Antonio, the Information Technology and Security Academy (ITSA) and the Alamo Area
Aerospace Academy (AAAA) have developed a model inter-organizational network. ITSA is an
innovative partnership of 18 local school districts, technology employers, the Alamo
Community College District (ACCD), the City of San Antonio, the Center for Infrastructure
Assurance and Security (CIAS) at UTSA, Alamo Workforce Development, the Greater San
Antonio Chamber of Commerce, Greater Kelly Development Authority, and the San Antonio
Technology Accelerator Initiative (SATAI). ITSA is modeled on the successful AAAA. During the
2002-2003 academic year, there were 78 juniors in the ITSA inaugural class.
The ITSA program is available to students from any of the Bexar County area school districts.
ITSA applicants must be rising high school sophomores (Juniors 2003-2004) with a B average.
Applicants must have previously completed the academic requirements for junior class standing
including Geometry and Algebra. ITSA includes a paid summer internship between the junior
and senior year, transport to and from the Academy, and all course textbooks. Academy
students spend a half-day at their home campus and a half-day at one of two Academy
locations. Articulation agreements with local universities are in process, and the ITSA model is
designed as a high-school-to-Ph.D. program to meet the needs of local information technology
security firms.
Colleges should form similar models to prepare high school students to enter the workforce
upon graduation from joint programs or after an additional year of study post-high school.
The San Antonio inter-organizational network (see diagram, Chapter 8) crosses industry,
academic, military, government, and civic organizations to foster a culture of innovation, guide
curriculum development, and mentor students. Colleges should consider a similar model in
multiple locations statewide, and should also pursue national and global relations.
Informal interviews with academy students indicate that approximately 30% of enrolled
students are informally involved in gaming outside the classroom. The academy recently
partnered with industry to secure over $90,000 in in-kind gifts and contributions to test software
in the context of a project to build a portal for the academies. This summer one of the ITSA
student leaders, Luke “Skywalker” Robison, volunteered to build the portal and to provide
testing feedback to DefenseWeb.com for its new product Extendable.
In August of 2003, the 78th Texas Legislature recognized the academies as model Texas
workforce programs. ITSA students are involved in “digital community service” and paying
summer internships (see www.projecttechnopolis.org). The academies are evolving along the
lines of applicable San Antonio high-technology clusters including aerospace, IT security, and
manufacturing. Fuel cells and biotechnology are being investigated.
Colleges should look to the core educational requirements of modern industry and science. A
focus on informatics, animation, and design can promulgate a common approach to multiple
transdisciplinary knowledge industries.
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Ideal Learning Environment
The ideal learning environment is an open garden rather than a walled garden characteristic of
traditional teaching environments. Dr. Sandy Stone from the University of Texas Austin ACTLab
points-out that this type of facility creates the necessary space for new media and game
production; it transcends the traditional silos that divide academic institutions into walled
gardens. She stresses the need for environments that co-locate faculty, students, an open-garden
lab, traditional classrooms, and a theater/lecture hall. This environment breaks down barriers
and preconceived notions that students have about learning, enabling a free flow of ideas and
informal networks between students. The key, according to Dr. Stone, is to create an
environment where students can organize around problems dynamically and think for
themselves. Here is a sketch of Dr. Stone’s idea for the next generation ACTLab.

Figure 55 UT-Austin Concept ACTLab Learning Environment

classrooms

Faculty
Offices

Open
Garden
Lab

Theatre/Auditorium

Stone, 2003

88

DIGITAL GAME FORECAST >> February 2004

Lab Equipment
The Digital Media Collaboratory (DMC) at the University of Texas at Austin recently
constructed a gaming lab. Here is a list of some of its equipment and software.

Table 21 Digital Media Collaboratory Game Development Workstation Specifications
Workstation Specifications
Operating System: XP Pro
Processor: AMD Athlon XP 2700
1GB PC2700 RAM
80GB Maxtor Hard Drive
NVidia G-Force Video Card Ti4800 SE (126MB AGP 8X)
Soundblaster Audigy II Platinum
Gigabit Ethernet
52X DVD/CD-ROM
Aspire X-Pider color cases with plexiglass side panels
SP/DIF sound input
USB 2.0
Firewire
Asus A7V8X Motherboards
21” Viewsonic VX-2000 LCDs
Zalman Heatsink/Fan
Logitech Deluxe Access 101 Keyboard
Logitech MX300 Optical Mouse

$150.00
$327.00
$282.00
$115.00
$197.00
$193.00
$80.00
$59.00
$139.00
$30.00
$ 40.00
$30.00
$143.00
$1,303.00
$49.00
$23.00
$37.00

Total

$3,197.00
IC2 Institute

Table 22 DMC Software
Art
Adobe Photoshop 7
3D Studio Max 5.1
Character Studio (for 3DS Max)
Discreet Cleaner XL
Discreet Combustion 2.1
Adobe Premiere 6.5
Macromedia Freehand 10

Macromedia Fireworks Ms
Adobe Illustrator
Poser 5
BodyStudio
Macromedia Dreamweaver MX
Macromedia Flash MX

Informatics Software
Microsoft Office XP Suite
Microsoft Project 2002
Microsoft SQL Server
PolyCom ViaVideo (video conferencing)

Microsoft Visual Studio .NET
Renderware Graphics
Unreal Tournament 2003 Engine
Neverwinter Nights Engine
IC² Institute
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The Information Technology and Security Academy recently built a lab for student projects.
Workstations are Dell PR360s with 2.8GHz processors, 1 GB RAM, 128MB vid cards, and 80MB
hard drives. The software available to students:

Table 23 ITSA Software
Operating Systems
Windows 2000 Professional
Windows 98 SE
Windows 95

Linux Mandrake 7.3
Linux Mandrake 9

Art
TextPad for Java
Java Web Start
Adobe Acrobat 5
Adobe Distiller
Adobe Photoshop 7
Adobe Illustrator 10
Adobe Premiere 6.5
Adobe After Effects 5.5
Macromedia Studio MX
Pinnacle Studio 8
Nero 6 Burning Rom
NeroVision 2
Music Background CD

QuickBooks 2003
Quark Express 5
Ghost 7.5
AutoDesk 2003
Electronics Workbench Multi Sim 2002
Toolbook 8.1 ver II
NIDA Software
ASA Prepware v6.1
Norton Anti-virus
Visual basic.net
Pinnacle Movie Box DV w/analog/
Breakout Boxes
ArcView 8.3

IT Security
NetRecon 3.5
Intruder Alert 3.6
NetProwler

Norton System Works
Norton Internet Security

Monroe, 2003

Conclusion
Texas is one of the largest and most powerful technopolie in the world. In terms of US
biotechnology patents, Houston ranks 5th, Dallas 6th, San Antonio 7th, and Austin 8th (Duca,
2002). In addition, Austin has world-class game and IT industries; Dallas/Ft Worth, world-class
game, IT, telecom, and life sciences industries; San Antonio, IT security, aerospace, and life
sciences; Houston-Clearlake, aerospace, energy, IT, and life sciences. All these regions are
pursuing nanotechnology. Leaders grappling with this new knowledge are mandating new
ways of learning. Transdisciplinarity presents Texas community and technical colleges with the
opportunity to leapfrog other states and nations. Can we meet this challenge? Can we evolve?
The authors propose that we can, and gaming is the way!
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Appendix: Knowledge, Skills, and Abilities of Select Jobs
Informatics
Software Engineer—Internet/Web
Webmasters implement and maintain an effective World Wide Web presence through information design,
network configuration, software development, and project management. Responsibilities include
contributing to the full lifecycle of the game’s development and online presence.

Knowledge
Deep understanding of Web and Internet back-end systems and protocols
Network administration experience
Object-oriented programming (OOP) experience
C/C++, Java and other applicable programming languages

Skills
Excellent oral and written communication skills
Efficient debugging and analytical skills
Highly motivated to solve problems, develop solutions and implement them in a timely way.
XML, TCP/IP, HTML, CGI, JavaScript, web server and web-based applications

Abilities
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback

Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face-to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Software Engineer—Database Administrator
The U.S. Department of Labor predicts that the job of database administrator will be among the fastest
growing occupations. With the Internet and electronic businesses, including the game industry, creating
tremendous volumes of data, there is growing need to store, manage, and extract data effectively. Database
administrators work with database management systems software and determine ways to organize and
store data. They determine user requirements, set up databases, and test and coordinate changes. It is the
responsibility of an organization’s database administrator to ensure performance, understand the
platform the database runs on, and add new users. They may also implement system security measures.
With the volume of sensitive data growing rapidly, data integrity, backup, and security have become
increasingly important for database administrators (Systems Analysts, Computer Scientists and Database
Administrators, n.d.).

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
Experience in the administration of database servers
Full understanding of server security
Experience in development and deployment of sound backup and recovery strategies
Experience in documenting procedures
Understanding of database design issues
Object oriented programming (OOP) experience

Skills
Define, create, maintain and document database designs
Create databases
Maintain databases
Write programs for database administration
Test, debug and coordinate database changes
Excellent communication (oral & written) skills
Efficient debugging and analytical skills
Highly motivated to solve problems, develop solutions and implement them in a timely way
XML, TCP/IP, HTML, CGI, JavaScript, web server and web-based applications
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Abilities
Define, maintain and document backup and disaster recovery plans
Design implementation and system security
Multitask— ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face–to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education
Bachelor’s degree in computer science, information science, or management information systems (MIS)

Software Engineer—Tools and Libraries
The key building blocks of high-performance software—programming models, message-passing systems,
etc.—require collections of reusable software tools. Standard libraries (efficient and reusable code
modules) reduce the time needed to develop applications. The Tools and Libraries Software Engineer
position involves programming software performance diagnostics, 2D and 3D graphic file converters and
filters, video tools, audio tools, and general-purpose game development libraries.

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
A strong math background
Strong C and exposure to C++
Experience in one or more of the following: bit-mapped graphic programming, 3D graphics, device level
programming, digital signal processing, and compression techniques.

Skills
Demonstrated object oriented game design and development skills
Knowledge of video formats and multimedia architectures (AVI, VFW, QuickTime)
Strong assembly programming and optimization skills

Abilities
Highly organized to maintain changing collections of programming tools and code libraries
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face-to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education
Bachelors or Master’s degree in Computer Science or Engineering

Software Engineer—Usability
A usability engineer in games researches both games and gamers, dealing with the central question of
“what is fun” and how to improve the game experience. Usability specialists provide user-testing support
to games in development. The job requires overseeing both questionnaire studies and traditional usability
tests. The usability engineer must design studies, collect and analyze data, deliver results, and follow up
on recommendations.
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Knowledge
General knowledge of behavioral research with humans with a demonstrated background in either longitudinal or
cross-sectional study design
Forming hypotheses and reporting on findings
Designing and criticizing longitudinal research designs
Analyzing longitudinal and cross-sectional data
Work in an applied research or product development environment

Skills
Basic research design skills in experimental design and questionnaire research
Excellent interpersonal skills
Excellent written and oral communication skills
Ability to make group presentations
Persuasiveness

Abilities
Generate and track long-term user-testing plans for products
Analyze and interpret questionnaire and usability data during product design process
Effectively communicate and represent user-testing to product teams
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face-to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education
A thorough knowledge of the field of human-computer interaction, research design and analysis and representation.
A MA/MS or PhD in human-computer interaction, usability engineering, psychology (cognitive, experimental,
human factors, or social), applied anthropology, or a related field (or equivalent experience)

Art
Artist—3D Modeler
Conceptualize and create digital game environments and characters using digital production techniques
and 3D software.
Employed by: Creators—digital game publishers, studios, independent publishers and independent studios

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
Game Design
Game Level Design
1D, 2D, and 3D design principles
Commercial workflow and design processes: project management, storyboard, requirements, rapid prototyping and
Digital Asset Management (DAM)
Linguistic and cognitive orientation in multiple disciplines including concepts in art, design, mathematics, geometry,
geography, engineering and new media
Knowledge in illustration, geometry, architecture, biology, civil engineering, mechanical engineering, aerospace
engineering, mathematics, human ecology, bionomics, social informatics and/or geography of cyberspace
Mastery of both high-poly and low-poly modeling techniques

Skills
Modeling and animation
Visual Imagination
Technical writing and communication skills
3D Modeling and Animation Tools
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Abilities
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face-to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education/Certification
3D Gaming Certification
Bachelor’s or advanced degree with a focus in imagineering, digital games, 3D design, new media, film and media
special effects, industrial design, architectural design, scientific illustration, scientific visualization, Geographic
Information Systems (GIS), simulator design, geography (topography), rapid prototyping and/or Computer
Aided Design (CAD)

Portfolio
A portfolio or reel demonstrating outstanding 3D modeling/texturing skills demonstrating exceptional ability in the
areas of artistic, stylistic and polygonal versatility. Portfolio of work in Game, Animation, Scientific Visualization,
Film and Media Special Effects, Industrial Design, eLearning, Edutainment Software, Simulator Design, Rapid
Prototyping, New Media, Advertising

Artist—2D Texture
2D texture artists create textures and apply them to in-game models and surfaces. They also ensure that
the game has a consistent texture style.
Employed by Developers

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
Strong understanding of photography
Multiple methods of texture generation
Knowledge of lighting and perspective
Understanding of how 2-D details and textures fit into a game
Understanding of how 3-D modelers and environment artists jobs work in conjunction with texture art

Skills
Excellent artistic skills
Imaginative
Able to adapt to the original concept artwork as well as implement own ideas
Must be able to reduce polygon count in tandem with 3D modelers

Abilities
Photographic manipulation
Ability to flatten detailed models
Texture mapping to introduce pictorial details without adding time-consuming geometry
Bumpmapping to enhance shape detail
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face-to-face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks
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Education/Certification
Bachelor’s Degree in the fine arts, animation, or industrial design

Portfolio
Samples of photographic manipulation and textures, especially in game context

Character Animation—Motion Capture
Motion capture is the creation of a 3D representation of a live performance, in contrast to animation
created by hand through keyframing. Motion capture animators edit takes from multiple capture sessions,
mixing and matching them with keyframed animation techniques for final output ranging from realistic
to ‘cartoony’ motion.

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art.

Knowledge
Software tools for working with motion-captured data such as Motion Captor, Maya, MotionBuilder, Kaydara
MOCAP, Character Studio (3D Studio MAX)

Skills
Able to animate characters
Experience with optical motion captures systems
Keyframe reduction—simplify captured animation
Blending—integrate various motion capture takes
Filtering—eliminate noise and jitter from motion capture data
Adapting—adapt motion capture data from the source (performer) to the desired character.

Abilities
Ability to animate believable human beings, animals, monsters and aliens
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and to communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face to face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Technical Character Modeler/Rigger
The term rigger comes from the film industry, where riggers, also known as stagehands, place lights and
other equipment and build scaffolding for a film set. Job titles in digital animation are complicated by the
varying usage among production houses and animation studios. Certain production houses refer to their
3D character setup folks as Character TDs, whereas others make formal distinctions between Riggers
(sometimes referred to as Motion TDs or Chainers) and Skinners (sometimes called Model TDs or
Physiquers). Most CGI specialists began as generalists and therefore possess abilities outside whatever
classification pays their bills. It’s common, for example, to find Animators who are skilled as Lighting
Artists, or Modelers good at painting textures or know how to rig a character. Wide understanding and
experience benefits the production pipeline, even when not formally incorporated in the specific job
description. (Seun and Geiger, 2002)

Character Technical Director
Character Technical Directors are responsible for constructing 3D character rigs and animation interfaces
and setting muscle, skin, and clothing behaviors from broad squash-and-stretch to realistic physical
simulations. At some facilities, Character TDs are referred to as Technical Animators or even Animation
Scientists and sometimes split into sub-groups of Riggers (Motion TDs) and Skinners/Physiquers (Model
TDs). Traditional drawing, design, and sculpture abilities are applicable, as is knowledge of anatomy,
kinematics, and physical behaviors. Character TDs are typically assigned throughout the course of
production due to their ongoing involvement with 3D character setup, support, and cleanup. (Seun and
Geiger, 2002)
Character riggers set up models to be animated. As skilled visual communicators who combine
artistic talent with technological expertise, character riggers work closely with Modelers and Animators to
design rigs for clean, intuitive interaction during animation.
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Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
Experience setting up movement and facial expression controls using 3D software like Maya, Softimage, or Houdini
Creation of high-resolution character models and custom skeletal setup for human and nonhuman creatures
Understanding of various modeling techniques including polygons, NURBS, and sub-division surfaces, as well as
knowledge of advanced character rigging systems

Skills
Proficiency in setting up characters for animation
Utilization and understanding of custom toolsets
Experience creating realistic characters for films is also a plus
Knowledge of human anatomy
Abilities
Working with animation team to define and create custom solutions as requirements dictate
Ability to work within the confines of real-time engine constraints and programming demands, identifying
inefficiencies in the production process and formulating resolutions
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and to communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face to face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Video—Post Production
Video production involves three stages: pre-production, production, and post-production. Pre-Production
tasks are based on the script. All shots are mapped out in a storyboard before shooting begins. Production
includes the video shoot and narration recording. The video shoot includes following a shot list to capture
all footage. Narration recording enhances visuals. Post-production is a digital editing process that
delivers a rough edit for team review and a final edit based upon designers’ feedback.

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art.

Knowledge
Knowledge of software used to edit and manipulate video
Knowledge of traditional video techniques
Knowledge of compression technology
Understanding limitations and differences between delivery platforms

Skills
Storyboarding skills
Making off-line edit or edit decision lists
Final on-line editing

Abilities
Ability to effectively communicate a story through the medium of video
Understanding the whole production process
Understanding interactivity
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and to communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face to face and online environments

96

DIGITAL GAME FORECAST >> February 2004

Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Audio Engineer
Audio engineers produce sound elements in games such as music, background, sound effects, and speech.
Audio engineers are accountable for the recording, editing, production, and delivery of audio files to be
incorporated into the game.

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art.

Knowledge
Digital recording and compression
Knowledge of current audio software
Understanding cross platform issues
Excellent product knowledge

Skills
Ability to match sound requirements for each game
Organizational skills to maintain music and sound library
Interpersonal skills to act as liaison with professional voice talent
Excellent documentation and follow-up skills

Abilities
Inventive creation of sound effects
Ability to record, edit, produce and manage digital audio files
Ability to support and maintain audio file management systems
Strong understanding of the interdependencies of game systems
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and to communicate problems effectively
Ability to re-approach design, technical and artistic problems until resolved
Collaborate with others in face to face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education
Music composition, sound engineering

Production/Design
Level Designer
A level designer creates 3D levels, missions, and scenarios. Level designers are responsible for
contributing to level concept, layout, prototype modeling, scenario creation, event scripting, game
balance, pacing, and gameplay tuning. As part of the design team, level designers are also expected to
contribute to general game design. Successful candidates for level design positions are likely to be wellrounded team players with a burning desire to create quality games.

Experience
Working for an employer and designing for customers
Managing requirements, commitments and time lines
Collaborating in small (2-9), Medium (10-25) and Large (25-100) person teams
Demonstrable industry or academic gaming projects
Successful integration of theory and practice in previous art

Knowledge
Current game features and game platforms
Current and past gameplay mechanics, both electronic and non-electronic
How to write mission walkthroughs
Level building tools such as; Maya, 3D Studio Max, Worldcraft, and the Unreal editor
Good understanding of the game market; analysis of competitive products to identify key strengths and weaknesses
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Skills
Collaborate with project leaders on gameplay mechanics
Respond proactively to changes
Excellent communication, organization, and interpersonal skills
Solid writing skills to define game areas and feature sets

Abilities
Design 3D gameplay environments/levels and bring them to life
Place and script objects/enemies to create engaging gameplay
Provide the basis for a constant testing loop
Contribute to the production of level design documentation
Ability to consider game-wide mechanics including interface, pacing and story, game balance, and difficulty curve
Ability to quickly adapt to changes, find creative solutions, and maintain momentum
Strong understanding of the interdependencies of game systems
Multitask—ability to work on multiple iterative design projects simultaneously
Independently learn new tools and techniques
Teach and learn from others in a rapidly changing environment
Tolerate tight deadlines and rigorous team debate without conflict
Receive and give constructive feedback
Ask for help and to communicate problems effectively
Ability to re-approach problems until resolved
Collaborate with others in face to face and online environments
Deliver projects within project time lines to customer specifications
Ability to work with diverse teams
Ability to synthesize art, design and technology concepts
Manage multiple tasks, projects and timelines
Success oriented, with a track record for successfully completing tasks

Education/Certification
Degree in English, art, communications, or computer science
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B Appendix: Academic Digital Game Programs
The following academic programs focus on game art, game programming, artificial intelligence, game
design, level design, game sound, teamwork, and more. The list is in two parts. The first part lists
academic programs recognized as some of the best in the world. DigiPen and Full Sail, two of the largest
programs, hope to create full-fledged game developers who can graduate directly to a game company.
The second part lists academic programs at Texas colleges and universities.
All information was taken directly from these programs’ Web sites.

GLOBAL BENCHMARK DIGITAL GAME PROGRAMS
Academy of Interactive Entertainment Ltd. (AIE)
School Type: Technical College
Sub Type: Training
City: Canberra
State: Australia
Phone: +61-2-6207 3899, enquiries@aie.act.edu.au
URL: http://www.aie.act.edu.au/index.php
Description: “Australia’s leading Registered Training Organization for the Computer Games and 3D graphics
industries. Students at AIE are trained in the latest techniques on state-of-the-art hardware and software and
supported by industry mentors. Generic skills such as teamwork and communication are emphasized and
assessed as part of courses. Students ‘learn by doing’ whether it’s developing game levels, creating art and film
graphics, designing visual fx or making short animated films. Exceptional students completing the game
development courses may be offered the opportunity to set up their own company with assistance from AIE. This
opportunity is unmatched within the training industry.”

Collins College—A School of Design and Technology
Program Name: Game Design
School Type: Technical College
Sub Type: Degree
City: Tempe
State: AZ
Phone: (1-877) 903-8367
URL: http://www.collinscollege.edu/secondary.asp?strPage=programs&sec=b-gamedesign
Description: “To provide the knowledge, skills and experience needed to prepare the student for employment in
entry-level positions in the field of Game Design. Educates the student in professional and general education
courses with an emphasis in designing and writing supporting documentation for 2D and 3D games and includes
programming and a 3D animation application.”

DigiPen
Program Name: N/A—Multiple Programs
School Type: Technical College
Sub Type: Degree
City: Redmond
State: WA
Phone: (425) 558-0299
URL: http://www.digipen.edu
Description: “First school dedicated to preparing computer animation and programming students for careers in the
computer and video game industries. At DigiPen, students learn not only the skills for making games and
animations, they learn how to perform in teams, design and produce on a schedule.”

EA Academy
School Type: Internship program
URL: http://eaacademy.ea.com/
Description: “EA Academy’s mission is to build a foundation of talent for Electronic Arts. We seek currently
enrolled, highly skilled and motivated college students to work alongside and learn from our top-notch
employees for 12-16 weeks. Get in and gain h ands-on, practical experience in the interactive entertainment
industry.”

Full Sail
Program Name: Game Design and Development
School Type: Technical College
Sub Type: Degree
City: Winter Park
State: Florida
Phone: (407) 679-0100 or (1-800) 226-7625
URL: www.fullsail.com
Description: “Learn C++, Direct X and OpenGL so you can bring your quest-driven concept to reality. Pro staff takes
fourteen short months of your time to fill your brain with game essentials like game docs, programming,
gameplay and artificial intelligence: the tools you need to CTF (capture-the-flag)—your job in the game
industry.”
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Hong Kong Polytechnic University
Program Name: Multimedia Innovation Centre
School Type: University
Sub Type: Master Degree to High Diploma
City: Hong Kong
State: China
Phone: (852) 2766 5347, (852) 2764 1593 (Fax), mcpierre@polyu.edu.hk
URL: http://www.mic.polyu.edu.hk/
Description: “The Hong Kong Polytechnic University’s Multimedia Innovation Centre (MIC) was established to
meet the opportunities and challenges that are enabled and created, by digital media technologies which are in a
state of constant flux, or what might be called a state of “continuous revolution. MIC addresses these issues by
employing an interdisciplinary team of academics, researchers and professionals engaged in the key areas of
education and training, research and development and product development. The MIC is involved in the
research and development of new technologies relevant to game development. We have a team of research staff
supervising students to create game engines and design tools. Areas include: real-time 3D animation, artificial
intelligence, automatic score generation and authoring tools. The team also tracks the latest developments in the
game industry and disseminates their findings to local companies. The game development laboratories provide
an environment for students to develop their own game ideas.”

Naval Postgraduate School
Program Name: The Moves Institute
School Type: Postgraduate
City: Monterey
State: CA
Phone: (831) 656-2305, (831) 656-7599 (Fax)
URL: http://movesinstitute.org/index.html
Description: “Our mission is research, application and education and challenges of modeling, virtual environments
and simulation. The research product directions include 3D visual simulation, networked virtual environments,
computer-generated autonomy, human-performance engineering, technologies for immersion, defense and
entertainment collaboration and combat modeling and analysis.”

UMBC—Computer Certification Training Center
Program Name: Computer Game Development—Effects and Animation
School Type: Technical College
Sub Type: Certificate
City: Baltimore
State: MD
Phone: (410) 594-CCTC (2282)
URL: http://www.continuinged.umbc.edu/cctc/courses/discreet.html
Description: Discreet Authorized Training Center that “delivers h ands- on training that addresses the real-world
production issues that you would encounter on the job in a game production environment.”

USC
Program Name: ICT (Institute for Creative Technologies)
School Type: University
City: Marina del Rey
State: CA
Phone: (310) 574-5700
URL: http://www.ict.usc.edu/disp.php
Description: “In August 1999, the U.S. Army awarded a five-year contract to the University of Southern California to
create the Institute for Creative Technologies (ICT). The ICT’s mandate is to enlist the resources and talents of the
entertainment and game development industries and to work collaboratively with computer scientists to advance
the state of immersive training simulation. The goal of the ICT is the creation of the Experience Learning System
(ELS), which provides the ability to learn through active, as opposed to passive, systems. In addition to specific
military training tasks, the ELS will have applications for a broad range of educational initiatives.”

Digital Game Programs in Texas3D Workshops
School Type: Online Technical College
Sub Type: Certificate
Phone: N/A—eni@oken3d.com
URL: http://www.3dworkshops.com/
Description: Online classes that can be taken anytime to learn how to produce realistic 3D art and do creative
designs. All work is done online and there are multiple projects to be completed for each class. Certifications for
each class will be received upon satisfactory completion of the classes.
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ACC
School Type: Community College
Sub Type: Degree
City: Austin
State: TX
Phone: (512) 223-7000
URL: http://www.austin.cc.tx.us/
Description: “At ACC, the plan is to launch an online gaming program in the next three to five years, says Mike
Midgley, the school’s dean of computer studies and advanced technology. In August, ACC faculty members met
with industry executives to determine how the school should tweak its 3D animation classes for students
interested in gaming careers. ACC offers only one 3D class now but will introduce another in the spring semester,
with other classes to be tacked on gradually.”

[Multiple] High Schools, The University of Texas at Austin—
IC2 Institute, Capital Area Training Foundation
Program Name: Future Media Institute
School Type: High School
Sub Type: Degree, Training
City: Austin
State: TX
Phone: (512) 475-8956
URL: http://fmi.ic2.org
Description: (Mobile Java Game Curriculum for High Schools) UT/IC^2, in coordination with Austin ISD and the
Capital Area Training Foundation, have come together to develop a high school curriculum that teaches kids java
programming (J2ME) for mobile devices. One of the student deliverables is developing a game to play on cell
phones. Several companies, including Nokia and Microsoft are being approached to support the equipment/
software requirements and development expenses of this curriculum. Metrowerks and Electronic Arts have been
supporters of the program as well.

Gemini School of Visual Arts and Communication
Program Name: Visual Arts & Communication
School Type: Technical College
Sub Type: Degree
City: Cedar Park
State: TX
Phone: (512) 249-1237, info@geminischool.com
URL: http://www.geminischool.com/
Description: “Their purpose is to teach students the classical drawing and painting skills critical to becoming a
world-class professional artist, to teach students to think creatively and communicate visually in both traditional
and digital mediums and to continue the Gemini School’s legacy of turning students into world-class
professionals in wide variety of creative fields.”

Southern Methodist University
Program Name: The Guildhall
School Type: University
Sub Type: Certificate
City: Dallas
State: TX
Phone: (214) 768-9950
URL: http://guildhall.smu.edu/index.htm
Description: “The certificate program in digital game development is an intense, eighteen-month (six-term),
professional development curriculum for digital game developers. The curriculum was designed by expert
teachers working with leaders in the digital games industry to provide participants with a solid foundation in
digital game development.”

The Art Institute of Dallas
Program Name: Animation Art and Design
School Type: Technical College
Sub Type: Degree
City: Dallas
State: TX
Phone: (1-800) 275-4243
URL: http://www.aid.artinstitutes.edu/programs_detail.asp?programID=3
Description: “Animation artists who commit to the 21-month program at The Art Institute of Dallas begin their
study with a foundation in drawing, color, design and computer applications. Following this foundation,
students are expected to develop advanced skills in various aspects of computer graphics and animation learning
to use tools of design, illustration and modeling. These tools enhance a student’s flexibility and creativity and
enable him or her to produce an individualized portfolio that demonstrates practical and technical competence.”
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The Art Institute of Houston
Program Name: Animation Art and Design
School Type: Technical College
School Sub Type: Degree
City: Houston
State: TX
Phone: (1-800) 275-4244
URL: http://www.aih.artinstitutes.edu/education.asp?pid=37&dtid=10&display=program
Description: “The Associate of Applied Science in Animation Art and Design is completed in a 24-month program
encompassing several specialty areas. Conceived with input from the industry, the curriculum focuses on
developing the necessary design and technical skills to enter most areas of this new and exciting field… After
basic studies in the essential elements of computer science, drawing, design and typography, the student will
investigate two- and three-dimensional animation, modeling and rendering, interactive skills, digital audio and
video work and systems integration. The student will learn to analyze client needs, do project proposals, develop
production schedules and create storyboards and scripts.

The Art Institute Online
Program Name: Game Art and Design—Bachelor of Science Degree
School Type: Online Technical College
Sub Type: Degree
Phone: (1-877) 872-8869
URL: http://www.aionline.edu/catalog/aio_gadbs_home.asp
Description: A division of The Art Institute of Pittsburgh, the online version provides students with the ability to
learn about game art as well as game design from anywhere at anytime.

The Game Institute
School Type: Online Technical College
Sub Type: Certificate
Phone: N/A—issues@gameinstitute.com
URL: https://www.gameinstitute.com/gi/
Description: “Game Institute provides an engaging and completely interactive learning experience through “virtual
classrooms” with expert instructors, message boards, chat rooms, extensive electronic textbooks, online lectures
and more—all for about the price of a book! Each student learns about game programming along with other
students who are “on the same page” and through the coaching of an instructor with impeccable game
programming credentials. With GameInstitute, superior game programming instruction is only one click away
for students anywhere in the world.”

Texas A&M University
Program Name: Visualization
School Type: University
Sub Type: Master Degree
City: College Station
State: TX
Phone: 979.845.3465
URL: http://www-viz.tamu.edu/
Description: The Visualization Laboratory and Visualization Sciences academic program were created in response to
clear indications that digital visualization was going to play a highly important role in digital communication.
The Masters of Science in Visualization Sciences is designed to prepare students for a range of long-term careers
in visualization. The program helps students develop the focused expertise and broad foundation knowledge
needed in this rapidly developing field. The program’s core curriculum is designed to give all students a basic
grasp of the artistic, scientific, cognitive, and technical foundations of the discipline. Beyond this broad training,
the program requires students to develop a strong focus area of advanced expertise, and to complete a research
thesis in this focus area.

Texas State Technical College Waco
Program Name: Digital Media Design
School Type: Technical College
Sub Type: Degree
City: Waco
State: TX
Phone: 1-800-792-8784
URL: http://dmd.tstc.edu/
Description: To prepare students to go directly into the workforce, in the fields of: Multimedia, Web design, 3D
Animation. Upon successful completion of required coursework, Texas State Technical College awards an
Associate’s of Applied Science Degree in Digital Media Design. Full-time, academically prepared students can
complete the program in about 21 months. DMD’s home is in the Province Graphics Communications Center
building (PGGC) on the TSTC campus in Waco. The PGCC is a very active building; it is also the home for the
following technology departments: Commercial Art and Advertising, Media Communication and Information
and the new Webmaster Specialization.
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Texas State Technical College Harlingen
Program Name: Digital Imaging Technology
School Type: Technical College
Sub Type: Degree
City: Harlingen
State: TX
Phone: (800) 852-8784
URL: http://www.harlingen.tstc.edu/dit/
Description: “Students in this program will manipulate sound, still images, 3D images, animations and digital video
on computers. This program will provide training in desktop publishing, painting, drawing, scanning, color
correction, solids modeling, animation, sound editing, non-linear video editing, and web page creation..”

The University of North Texas
Program Name: Laboratory for Recreational Computing (LARC)
School Type: University
Sub Type: Lab
City: Dallas
State: TX
Phone: (940) 565-2845 (Ian Parberry), (940) 565-2767 (secretary)
URL: http://larc.csci.unt.edu/
Description: “The goals of the Laboratory for Recreational Computing (LARC) are: to prepare students for
employment in the Recreational Computing industry, to provide students with practical experience in the
creation of recreational software, to enhance the educational experience of undergraduates in the Computer
Science Department at the University of North Texas by providing a place where students can integrate and
apply knowledge from courses in the major, to foster a nontraditional educational environment where students
participate in goal-oriented group learning activities, to bring Computer Science students together with students
who are talented artists and musicians to form professional multi-talented software production teams and to
cultivate an exceptional group of students and help them to realize their full potential.”

The University of Texas at Austin / DMC / IC^2
Program Name: Game Development Workshop
School Type: University
Sub Type: Workshop
City: Austin
State: TX
URL: http://dmc.ic2.org/conf2003/index.php
Description: “Join game development industry luminaries for an intensive, h ands-on, three-day workshop hosted
by the Digital Media Collaboratory (DMC) at The University of Texas at Austin. The workshop will demonstrate
emerging applications of innovative game play and examine new trends in digital game research, applied
research and development. Workshop participants also will have the rare opportunity to meet with top industry
professionals during goal-oriented break-out sessions.”

The University of Texas at Dallas
Program Name: Institute for Interactive Arts and Engineering
School Type: University
Sub Type: Degree
City: Dallas/Richardson
State: TX
Phone: (972) 883-4379
URL: http://iiae.utdallas.edu/index.html
Description: “Students will acquire knowledge of computer programming and computer systems, as well as the
principles of information design, computer graphics, animation and interactive game design. The digital
revolution in entertainment, art, education, business and even warfare requires a new curriculum; current
educational programs deal, at best, partially and inadequately with this vital development. The new degree, with
its fusion of engineering and the arts, addresses that need.”
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The University of Texas at Austin
Program Name: The Electronic Game Developers Society
School Type: University
City: Austin
State: TX
Phone: (512) 341-9759, egads@www.utexas.edu
URL: http://www.utexas.edu/students/egads/index.html
Description: “Our mission is to offer opportunities to the local game development community of the University of
Texas in Austin to gain h ands-on experience through self-initiated opportunities and networking with the local
game development industry. The Electronic Game Developer’s Society, a.k.a. EGaDs!, is a student organization
for electronic game development at the University of Texas at Austin. EgaDs! was formed in the Spring of 1999
by founder Michael Agustin. We offer opportunities to network with other students, related organizations, the
local development houses and related industry companies. As game development is by no means restricted to
those skilled only in programming, we would like to establish and support an environment for students, faculty
and staff that focuses on the many disciplines that game development encompasses. These fields are, but are not
limited to, art, music, production, writing and programming.” UT also promotes game development through
some game development classes as well as 3D animation classes.

Westwood College
Program Name: Graphic Design & Multimedia
School Type: Technical College
Sub Type: Degree
City: Dallas and Ft. Worth
State: TX
Phone: (214) 570-0100 (Dallas), (817) 685-9994 (Ft Worth)
URL: http://www.westwood.edu/content.learn?action=programs&subaction=graphic
Description: “The Graphic Design and Multimedia program prepares students for entry-level jobs in the graphic
design and multimedia industry. Students learn to create effective designs that communicate visually in both
print and multimedia environments. The combination of technical and general education courses in the program
helps students develop skills in critical thinking, logic, communication and problem solving.”
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Appendix: Digital Game Company Inventory
This appendix lists 93 game-related companies in Texas, including many in the Austin, Dallas, and
Houston areas. These Texas companies include publishers, developers, tool developers, art studios, sound
and motion capture facilities, and other game-related studios. Information on all companies comes from
their own Web sites.
For perspective, this appendix first lists some industry leaders, including companies outside Texas.

GLOBAL BENCHMARK DIGITAL GAME COMPANIES
Blizzard Entertainment (Corp HQ)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer
City: Irvine
State: CA
URL: www.blizzard.com
Description: With multiple hits under its belt such as Warcraft, Diablo, and StarCraft, Blizzard is one of the most
recognized and respected companies in the gaming industry.

Electronic Arts / Origin Systems (Corp HQ)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Distributor, Marketer
City: Redwood City
State: CA
URL: www.ea.com
Description: (EA) “The company develops, publishes and distributes software worldwide for the Internet, personal
computers and video game systems. “ (Origin) “ORIGIN was established in 1983 and since then has produced
more than 60 highly acclaimed titles, including the award-winning Ultima, Wing Commander, Privateer and
Crusader series of games. The current development focus at ORIGIN is online interactive entertainment
products.

Microsoft Studios (Corp HQ)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Art Studio
City: Redmond
State: WA
URL: www.digitalanvil.com / http://www.microsoft.com/games/default.aspx
E-mail: tfields@microsoft.com
Description: Creator of many games for Xbox, Windows platforms, and online systems.

NCsoft (Corp HQ)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer
City: Seoul
State: Korea
Phone: (512) 498-4000
URL: http://www.ncsoft.net/
Description: “NCsoft is an Internet-based global digital entertainment company that strives to provide unique
gaming experiences through innovation, advanced gaming technology and the ongoing development of
knowledge management.”

Sony Online Entertainment (SOE) (Corp HQ)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Distributor
City: San Diego
State: CA
URL: www.sonyonline.com
Description: “Worldwide leader in massively multiplayer online gaming that creates, develops and provides online
entertainment for the personal computer, console, wireless, and online markets.
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TEXAS DIGITAL GAME COMPANIES
Publishers
Acclaim Studios Austin
Company Type: Aggregator
Company Sub Type: Developer, Publisher, Distributor, Marketer
City: Austin
State: TX
Phone: (512) 347-1777
URL: www.acclaim.com
Description: A major game company that does its own internal development while sometimes hiring external
development for game consoles as well as personal computers. They have their own publishing company
Acclaim Publishing, motion capture studios, six software development studios, and over 70 games to their name.

Electronic Arts/ Origin
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Distributor, Marketer
City: Austin
State: TX
URL: www.origin.ea.com
Description: (EA) “The company develops, publishes and distributes software worldwide for the Internet, personal
computers and video game systems. “ (Origin) “ORIGIN was established in 1983 and since then has produced
more than 60 highly acclaimed titles, including the award-winning Ultima, Wing Commander, Privateer and
Crusader series of games. The current development focus at ORIGIN is online interactive entertainment
products.

Epic Software Group, Inc.
Company Type: Creator
Company Sub Type: Publisher, Developer
City: The Woodlands
State: TX
Phone: (281) 363-3742
URL: www.epicsoftware.com
E-mail: epic@epicsoftware.com
Description: “Does work on 3D animations, custom games, electronic catalogs, enhanced CDs, greeting cards, multimedia
CDs, product reseller, screen savers, touch screen kiosks, Web Site consulting, and Web Site development.”

Gathering of Developers (Godgames)
Company Type: Creator
Company Sub Type: Developer, Publisher, Distributor (publishing and distribution through Take Two)
City: Austin
State: TX
Phone: (410) 933-9191 (not the Texas location, but is PR for the company)
URL: www.godgames.com
E-mail: asims@gathering.com (not the Texas location, but is PR for the company)
Description: Creator of multiple games for PC, Xbox, PS2, and Mac.

Gold Creek Technology
Company Type: Creator
Company Sub Type: Publisher, Developer
City: Dallas/Richardson
State: TX
Phone: (972) 907-1413
URL: http://www.gold-creek.net
E-mail: productinfo@gold-creek.net
Description: Parent company that contains two creative teams for creating games… one in Dallas (this one) and
another in Illinois.

MacPlay
Company Type: Aggregator
Company Sub Type: Publisher
City: Dallas
State: TX
Phone: (214) 855-5955 x 34
URL: http://www.macplay.com
E-mail: hprice@macplay.com
Description: Formed by Interplay to publish their software for the Mac platform.
106

DIGITAL GAME FORECAST >> February 2004

Microsoft Studios—Digital Anvil Studio
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Art Studio
City: Austin
State: TX
Phone: (512) 457-5100
URL: www.digitalanvil.com / http://www.microsoft.com/games/default.aspx
E-mail: tfields@microsoft.com
Description: Creator of many games for Xbox, Windows platforms, and online systems.

Midway Home Entertainment, Inc.
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Distributor
City: Corsicana
State: TX
Phone: (903) 874-2683
URL: www.midway.com
E-mail: pr@midway.com
Description: Designs, markets and distributes video games under the Midway trademark for home game platforms
and personal computers.

Monkeystone Games
Company Type: Creator
Company Sub Type: Publisher, Developer
City: Quinlan
State: TX
URL: www.monkeystone.com
E-mail: info@monkeystone.com
Description: “Develops and publishes interactive entertainment for mobile devices, PCs, and major video game
consoles.”

Motorsims
Company Type: Creator
Company Sub Type: Publisher, Developer
City: Irving
State: TX
Fax: (972) 910-8216
URL: www.motorsims.com
E-mail: marketing@motorsims.com
Description: Creates and publishes computer simulations for motor-sport enthusiasts.

NCsoft Austin
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer
City: Austin
State: TX
Phone: (512) 498-4000
URL: http://www.ncsoft.net/
Description: “NCsoft is an Internet-based global digital entertainment company that strives to provide unique
gaming experiences through innovation, advanced gaming technology and the ongoing development of
knowledge management.”

Online Alchemy LLC
Company Type: Creator
Company Sub Type: Publisher, Developer, Consultant
City: Austin
State: TX
Phone: (512) 789-2103
URL: www.onlinealchemy.com
E-mail: admin@onlinealchemy.com
Description: “Designs and develops original games for a variety of genres and platforms. We also offer consulting
services to other development companies. Our specialty is in game design and production, ranging from small
games for casual players to massively multiplayer and other online games with a strong online and community
focus.”
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Roxor Games
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer
City: Austin
State: TX
Phone: (1-877) 904-9634
URL: www.roxorgames.com
E-mail: comments@roxorgames.com
Description: Game developer and publisher.

Sony Online Entertainment (SOE)
Company Type: Creator/Aggregator
Company Sub Type: Publisher, Developer, Distributor
City: Austin
State: TX
URL: www.sonyonline.com
Description: “Worldwide leader in massively multiplayer online gaming that creates, develops and provides online
entertainment for the personal computer, console, wireless, and online markets.

Developers
0100010 Industries
Company Type: Creator
Company Sub Type: Developer
City: Dallas
State: TX
URL:http://www.0100010.com/
E-mail: edbeck@0100010.com
Description: Pronounced ‘34’ Industries. “Specialize in web-based games, using shockwave, flash, java, and many
other web technologies.”

Action Entertainment / Apogee Software, Ltd. (3D Realms)
Company Type: Creator
Company Sub Type: Developer
City: Garland
State: TX
URL: www.3drealms.com
E-mail: georgeb@3drealms.com or scottm@3drealms.com
Description: Develops 3D action games.

Aggressive Game Designs
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
URL: www.aggressivegames.com
E-mail: tech@aggressive.to / orders@aggressive.to
Description: Small independent developer that has been producing games for over 5 years. They focus on action,
puzzle, and role playing games.

Archangel Studios
Company Type: Creator
Company Sub Type: Developer, Art Studio
City: Pearland
State: TX
URL: http://www.archangelstudios.com/
Description: “Is working on creating computer role playing games and focuses on other areas as well: entertainment
software development, graphic arts, animation and 3D modeling, and software design and web publishing.”

Artemis Software, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Dallas
State: TX
URL: http://artemissoftware.com/
E-mail: atussa@artemissoftware.com / qpsiren@artemissoftware.com
Description: Game developer working on The Battle of Xerxes.
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ASBAHR.COM, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (1-877) 855-7932
URL: http://www.asbahr.com/
E-mail: contact@asbahr.com
Description: “Independent development and consulting company with a focus on the entertainment software
industry.” (Does work for PC and consoles)

Aspyr Media
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 708-8100
URL: www.aspyr.com
E-mail: pr@aspyr.com
Description: Takes computer games and port them over to the Mac platform. Some games include: Tomb Raider,
Madden NFL 2000, and Sid Meier’s Alpha Centauri.

Asylumsoft Inc.
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
URL: www.asylumsoft.com/ / www.dransik.com
Description: Online-Game Development Company

Atomic Games
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
URL: www.atomic.com
E-mail: keithz@atomic.com
Description: What used to be a Mac-only development house has changed directions completely and now focuses
on PC game development only.

Barking Lizards Technologies, LLC
Company Type: Creator
Company Sub Type: Developer
City: Dallas/Richardson
State: TX
Phone: (972) 238-9068
URL: http://www.barkinglizards.com/
Description: “Development of handheld and console games.”

Craniac Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 346-2336
URL: www.craniac.com
E-mail: chuckb@craniac.com
Description: Computer software development, design and general consulting company with multiple games titles
completed.

Critical Mass Interactive, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 441-6190
URL: www.criticalmassinteractive.com
E-mail: bcain@criticalmassinteractive.com
Description: “Full-service interactive production studio, specializing in game development and all aspects of contract
personnel related to game development and more. We can design and build entire games from start to finish, or we
can help you with any portion of yours, from game concept and pre-production through QA and post-production.”
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Custom Game Design
Company Type: Creator
Company Sub Type: Developer
City: Richardson
State: TX
Phone: (972) 234-8640
URL: www.cgd-inc.com
E-mail: info@cgd-inc.com
Description: Focus on providing other companies with all aspects of game design including game design,
programming, animation/graphics, and project management.

Digital Mercenaries Inc.
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 659-8624
URL: www.digital-mercenaries.com
E-mail: jeremy@digital-mercenaries.com
Description: “Digital Mercenaries provides the following capabilities: gaming, entertainment, and educational
Development, technology expertise, interaction and interface design, game integration in on-line networks,
enhancement of consumer brands and properties, and data integration with existing systems.”

Dragon’s Eye Productions
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
URL: www.furcadia.com
Description: Creators of Furcadia, a “Massively Multiplayer Online Social Game” with an anthropomorphic animal
fantasy theme.

Edge of Reality, Ltd.
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 637-9150
URL: www.edgeofreality.com
E-mail: binu@edgeofreality.com
Description: “An entertainment software developer focused on next generation consoles. The studio is an authorized
developer of games for Sony PlayStation 2, Nintendo GameCube and Microsoft X-Box.”

Ensemble Studios
Company Type: Creator
Company Sub Type: Developer
City: Dallas
State: TX
URL: www.ensemblestudios.com
E-mail: mmccart@ensemblestudios.com
Description: Creates real time strategy games and is now owned by Microsoft.

Enspire Learning
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (888) 534-3484 or (512) 472-8400
URL: www.enspire.com
E-mail: info@enspire.com
Description: Develops solutions for clients including interactive games, simulations, e-learning, and content delivery.
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Expedition Games LP
Company Type: Creator
Company Sub Type: Developer
City: The Woodlands
State: TX
Phone: (281) 216-6503
URL: http://www.expedition-games.com/
E-mail: Biz@expedition-games.com / BarbaraJ@expedition-games.com / info@expedition-games.com
Description: “Develops interactive entertainment software for PC/Windows personal computers. The technology of
the company has recently been expanded to support PS2 and X-Box development, with the first title expected in
2003.”

Game Titan, LLC
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.gametitan.com
E-mail: info@gametitan.com
Description: “Specializes in original IP game development, being a leader in licensed game development, development
on GameBoy Advance/PC/GameCube/Xbox, as well as ports and conversions from any platform.”

Gearbox Software
Company Type: Creator
Company Sub Type: Developer
City: Plano
State: TX
Phone: (972) 312-8202
URL: http://www.gearboxsoftware.com/
E-mail: contact@gearboxsoftware.com
Description: “Gearbox Software is an award-winning developer of interactive entertainment responsible for bestselling titles on all major gaming platforms.”

Gigantic Games
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.giganticgames.com
E-mail: info@giganticgames.com
Description: Developer/Producer of cutting edge online entertainment.

Glass Eye Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 457-8647
URL: www.glasseye.net
E-mail: info@glasseye.net
Description: “Glass Eye’s goal is to provide the finest and most-advanced digitally-distributed gaming solution
available to guarantee customer success in the highly-competitive, legalized on-line gaming industry.”

id Software
Company Type: Creator
Company Sub Type: Developer
City: Dallas/Mesquite
State: TX
Phone:
URL: www.idsoftware.com
Description: 3D action and first-person shooter games such as DOOM, Quake, and Wolfenstein 3D; licenses its
engines to other developers.
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Inevitable Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 682-0600
URL: www.inevitable.com
Description: “Our main goal is to create exciting and innovative games for the next generation video game consoles,
including PS2, Xbox, and GameCube.”

ION Storm
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 236-0401
URL: www.ionstorm.com
Description: Game developer that created Deus Ex, Deus Ex: Invisible War, and Thief III (forthcoming).

Multimedia Games
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 334-7640 or (512) 334-7500
URL: www.betnet.com
Description: A large company and industry leader in development of high-speed interactive games (gambling).

MumboJumbo
Company Type: Creator
Company Sub Type: Developer, Distributor
City: Dallas
State: TX
Phone: (214) 855-5955 x 34
URL: http://www.mumbojumbo.com
E-mail: hprice@mumbojumbo.com
Description: “Formed by former employees of Ritual Entertainment, they focus on development of games built for
online distribution over the internet.”

Museworthy, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Flower Mound
State: TX
Phone: (817) 430-2208
URL: http://www.museworthy.com/
E-mail: jim@museworthy.com
Description: “Developer’s of the online social gaming site GameTropolis and are developing the online equivalent of
multi-player board games (and other social games) for people who are not hard-core gamers (read mass-market).”

n2digital
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 258-3171
URL: www.n2digital.org
E-mail: info@n2digital.org
Description: Game creator for multiple platforms including iTV, console, PC, mobile, handheld, and online.

Nerve Software
Company Type: Creator
Company Sub Type: Developer
City: Dallas/Mesquite
State: TX
Phone: N/A
URL: www.nervesoftware.com
E-mail: info@nervesoftware.com
Description: Works in conjunction with id Software on Return to Castle Wolfenstein.
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Ninjaneering
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 796-4363
URL: www.ninjaneering.com
E-mail: info@ninjaneering.com
Description: “Focused on developing innovative massively multiplayer online games for the PC and console,
Ninjaneering brings a wealth of experience, creativity, and technology to the online arena.”

NStorm
Company Type: Creator
Company Sub Type: Developer, Distributor
City: Dallas
State: TX
Phone: (214) 303-1320
URL: www.nstorm.com
Description: Does advergaming and viral marketing—combines gaming, entertainment, and marketing messages.

Outlaw Studios
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.outlawstudios.com
Description: “Game developer that wants to create the most compelling content possible for today’s cutting-edge
platforms.”

Palestar
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 476-9336
URL: www.palestar.com
E-mail: contact@palestar.com
Description: “Want to make fun games that can be played over the Internet.”

Pangea Software
Company Type: Creator
Company Sub Type: Developer (games and tools)
City: Austin
State: TX
Phone: N/A
URL: www.pangeasoft.net
E-mail: brian@pangeasoft.net
Description: Creates games as well as tools that assist in making games.

Paradigm Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Dallas/Carrollton
State: TX
Phone: (972) 857-1383
URL: www.pe-i.com
E-mail: marketing@pe-i.com
Description: Part of the publisher Infogames. “Developer of interactive 3D video games and related technologies for
home entertainment systems.”

Plutonium Games
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (713) 722-8867
URL: http://www.plutoniumgames.com
Description: Creators of the horror game Cleric.
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Radioactive Labs
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 891-7218
URL: N/A (see description)
Description: Does wireless and PC games (brand new—doesn’t have a Web site yet).

RealVue Simulation Technologies
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 263-0705
URL: www.realvue.com
E-mail: info@realvue.com
Description: Develops technologies for creation of simulations as well as e-learning.

Retro Studios
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.retrostudios.com
Description: Owned by Nintendo, this company is a video game developer that also houses its own motion capture
studio.

Revelation Interactive
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (1-877) 786-8530
URL: http://www.revelation-interactive.com
E-mail: info@revelation-interactive.com
Description: “Develops games and creates entertainment.”

Ritual Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Dallas
State: TX
Phone: N/A
URL: http://www.ritual.com/
E-mail: info@ritual.com
Description: Develops games and game engines that are used internally and externally.

Rosetta Inc.
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (713) 528-8350
URL: www.rosetta.com
E-mail: scott@rosetta.com
Description: Is a software developer that does contract work on game development mostly.

Salsa Shark Productions
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: N/A
URL: www.salsagames.com (site does not appear to work)
Description: Developer of Shadow Of The Lost Citadel and Necrophobia: The McCrearry Manor Massacre.
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SharkByte Software Inc.
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (713) 426-4040
URL: www.sharkbyte.com
E-mail: marketing@sharkbyte.com
Description: “Designs and develops massively-multiplayer online games.”

Skylab Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 322-5776
URL: www.skylabgames.com
E-mail: pr@skylabgames.com
Description: “Skylab Entertainment is a video game studio dedicated to creating the next generation of interactive
entertainment.”

Stalker Entertainment
Company Type: Creator
Company Sub Type: Developer
City: Dallas
State: TX
Phone: N/A
URL: http://www.stalkerent.com/
E-mail: pr@stalkerent.com
Description: Independent studio that has partnered with id Software and does work for next-generation console systems.

Super Happy Fun Fun
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 349-7877
URL: www.superhappyfunfun.com
E-mail: info@superhappyfunfun.com
Description: “Interactive entertainment software development house that designs and builds consumer video games
for next generation consoles and PC.”

Team Smarty Pants
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 322-0070
URL: www.teamsmarty.com
E-mail: smarty@teamsmarty.com
Description: Does game design, story and visual design, from zero-phase process design through delivered
commercial product for Flash devices, PocketPC, Microsoft SmartPhones, and desktops.

Terminal Reality
Company Type: Creator
Company Sub Type: Developer
City: Dallas/Lewisville
State: TX
Phone:
URL:www.terminalreality.com
E-mail: pr@terminalreality.com
Description: Develops games (some for mature audiences)
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The Fizz Factor
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 477-3499
URL: www.fizzfactorgames.com
E-mail: info@thefizzfactor.com
Description: “We develop original and branded titles, for both console and handheld devices, particularly in the
action/adventure genre.”

Third Wire Productions
Company Type: Creator
Company Sub Type: Developer, Consultant
City: Austin
State: TX
Phone: (512) 306-8400
URL: www.thirdwire.com
E-mail: info@thirdwire.com
Description: “Third Wire Productions, Inc. is a software development company formed in 1999 for the purpose of
creating high-quality multimedia entertainment products, such as flight-simulation and strategy games for
personal computers.” Also serves as a contractor and consultant.

TimeGate Studios, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (281) 295-GAME
URL: www.timegate.com
E-mail: marketing@timegate.com
Description: Developer of interactive entertainment for the PC.

Twilight Minds Design Group
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: N/A
URL: http://www.twilightminds.com/
E-mail: twilightminds@twilightminds.com
Description: “The Twilight Minds are an international partnership of talented programmers, artists, developers and
writers who share a common vision for the future of the computer gaming industry.”

Warthog: Texas
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: (512) 899-1889
URL: www.feverpitchstudios.com
Description: Fever Pitch Studios was renamed Warthog: Texas on its sale in February 2003 to Manchester UK-based
Warthog plc. Creator of Conquest: Frontier Wars.

Westlake Interactive
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.westlakeinteractive.com
E-mail: biz@westlakeinteractive.com
Description: “Our mission is to ensure that the best software entertainment titles are available for the Macintosh,
through conversions of existing games from other platforms and simultaneous development.”
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Wolfpack Studios
Company Type: Creator
Company Sub Type: Developer
City: Austin
State: TX
Phone: N/A
URL: www.wolfpackstudios.com
E-mail: inquiries@wolfpackstudios.com
Description: “An early stage company devoted entirely to the production of massive, fully-scaleable online
persistent worlds.”

Worldwide MicroTronics, Inc.
Company Type: Creator
Company Sub Type: Developer
City: Houston
State: TX
Phone: (281) 296-2880 (relocating soon)
URL: http://www.microtronics.com/
Description: “Applying cutting-edge computer gaming to offer exciting new ways to reach today’s game-savvy
marketplace, to enhance brand identity, and to provide training and simulation systems.” (Outsourcing their
computing skills to help others build games)

Studios
Art Studios
3DConcepts.com
Company Type: Creator
Company Sub Type: Art/Design Studio
City: Houston
State: TX
Phone: (281) 397-0645
URL: http://www.3dconcepts.com/
E-mail: svs@3dconcepts.com
Description: “Small studio that specializes in 3D/2D content creation, modeling, animation and game creation. Our
facilities are able to handle all types of projects, from simple model creation and animation to feature cinematic
production and rendering.”

Big Sesh Studios
Company Type: Creator
Company Sub Type: Art Studio
City: Austin
State: TX
Phone: (512) 257-2211
URL: www.bigseshstudios.com
E-mail: cynthia@bigseshstudios.com
Description: “Offer a full range of design and illustration services including advertising artwork, packaging, key art,
digital photo manipulation, 3D modeling, and corporate identity.”

Fountainhead Entertainment
Company Type: Creator
Company Sub Type: Art/Design Studio
City: Dallas/Mesquite
State: TX
Phone: (972) 279-4900
URL: www.fountainheadent.com
E-mail: pr@fountainheadent.com
Description: Does game design, graphic design, as well as video production for other companies.

Powerhouse Animation Studios
Company Type: Creator
Company Sub Type: Art Studio
City: Austin
State: TX
Phone: (512) 306-0148
URL: www.powerhouseanimation.com
E-mail: info@powerhouseanimation.com
Description: Does work on animation, cartoon, flash, character design, illustration, and interactive games.
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Risk Studios
Company Type: Creator
Company Sub Type: Art Studio
City: Austin
State: TX
Phone: N/A
URL: www.riskstudios.com (partially working)
Description: Risk Studios is a full service 3D production company, providing artwork for games, broadcast, and internet.

Saab & Miller
Company Type: Creator
Company Sub Type: Art Studio
City: Austin
State: TX
Phone: (512) 388-3893
URL: www.saabandmillerproductions.com
E-mail: art@saabandmillerproductions.com
Description: Does general visual arts, 3D animations, character animation, 3D modeling, illustration/storyboarding,
interface design, textures, general video production, and motion capture.

Toxic Cheese
Company Type: Creator
Company Sub Type: Art Studio
City: Dallas/Irving
State: TX
Phone: (214) 850-0532
URL: www.toxiccheese.com
E-mail: adriang@toxiccheese.com
Description: “Digital special effects studio that works on 3d fully rendered images, photographic illustration, and
composition.”

Zero Gravity
Company Type: Creator
Company Sub Type: Art/Design Studio
City: Houston
State: TX
Phone: (281) 364-0602
URL: http://www.zero-gravity.com/
E-mail: zgi@zrog.com
Description: “Provides 3D computer animation, digital effects, graphics, and programming for film, video,
multimedia, and the internet to assist clients in communicating ideas, demonstrating concepts, and marketing
products and services.”

Motion Caputre
LocoMotion Studios
Company Type: Creator
Company Sub Type: Motion Capture Studio
City: Wimberley
State: TX
Phone: (1-888) 755-7277
URL: www.locomotionstudios.com
E-mail: moves@locomotionstudios.com
Description: Motion Capture studio that has done work on movies as well as games.

Sound Studios
AA Media Music
Company Type: Creator
Company Sub Type: Sound Studio
City: Houston
State: TX
Phone: (832) 797-7626
URL: http://www.aamediamusic.com
E-mail: info@aamediamusic.com
Description: A service dedicated to providing quality music and sound design for games, TV, film, video, the
internet, Flash, CD-ROMs, kiosks, etc.
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J Squared Productions
Company Type: Creator
Company Sub Type: Sound Studio
City: Houston
State: TX
Phone: N/A
URL: http://www.jsquaredproductions.com
E-mail: jeffrey@jsquaredproductions.com
Description: They create and compose music for video games as well as doing some other game work.

The Fat Man
Company Type: Creator
Company Sub Type: Sound Studio
City: Austin
State: TX
Phone: (512) 454-5775
URL: www.fatman.com
E-mail: linda@fatman.com or thefatman@fatman.com
Description: “Independent music and sound design house for games”

Technical Writers
7 Crows
Company Type: Creator
Company Sub Type: Writing Services
City: Austin
State: TX
Phone: N/A
URL: http://www.7crows.com/
Description: “Supports game developers with interactive writing services including in-game text generation and
character development.”

Incan Monkey God Studios—Massive Online Gaming (MOG)
Company Type: Creator
Company Sub Type: Publisher/Technical Writing
City: Austin
State: TX
Phone: (512) 848-1334
URL: www.incanmonkey.com / www.mogonline.com
E-mail: dladyman@incanmonkey.com / mtyler@incanmonkey.com /
Description: Parent company (Incan) specializes in technical writing about games. MOG was created by former
employees of Origin and now writes about Massive Online Games.

Tool Developers
Criterion Software
Company Type: Creator
Company Sub Type: Developer of game development tools
City: Austin
State: TX
Phone: (512) 478-5605
URL: www.csl.com
E-mail: rw-info@csl.com
Description: Creators of RenderWare, a top-notch development tool for making games.“RenderWare is widely
recognized as the de-facto portfolio of tools and technology solutions for the games development industry. It
currently comprises RenderWare Platform (Graphics, Physics, Audio, AI), and RenderWare Studio.”

Device Concepts Inc.
Company Type: Creator
Company Sub Type: Developer of game hardware
City: Pasadena
State: TX
Phone: (713) 477-3670
URL: http://www.deviceconcepts.com/
E-mail: contact@deviceconceptsinc.com / wcochran@airmail.net
Description: Create first person shooter hardware (light gun controllers)
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Metrowerks
Company Type: Creator
Company Sub Type: Developer of development tools
City: Austin
State: TX
Phone: (512) 996-5300
URL: www.metrowerks.com
E-mail: prez@metrowerks.com
Description: Dedicated to creating every essential tool that any developer needs to complete a project (CodeWarrior
is its biggest hit—C++ development suite).

NVIDIA
Company Type: Creator
Company Sub Type: Developer of graphics development tools and graphics cards
City: Austin
State: TX
Phone: (408) 486-2000 (Corporate HQ)
URL: www.nvidia.com
E-mail: bburke@nvidia.com, dperez@nvidia.com, info@nvidia.com
Description: A worldwide leader in graphics cards for home and professional use, they have implemented their own
graphics language (Cg) and are now branching out into motherboard and sound segments.

Other
Bencon Design
Company Type: Creator
Company Sub Type: N/A
City: Houston
State: TX
Phone: (281) 759—2650
URL: N/A
E-mail: bennywilson78@hotmail.com
Description: N/A

Dietz German Translations
Company Type: Creator
Company Sub Type: Language Translator
City: Austin
State: TX
Phone: (512) 491-6069
URL: http://www.frankdietz.com/
E-mail: fdietz20@hotmail.com
Description: “Experienced English-German translator specializing in technical translation and software localization
(with extensive experience in the field of computer game localization).”

Digic
Company Type: Creator
Company Sub Type: Audio/Video/Communications Studio
City: Austin
State: TX
Phone: (512) 295-6277
URL: http://www.digicadabra.com/Flash/home.html
E-mail: info@digicadabra.com
Description: Design and production studio specializing in animation and visual effects for marketing, training, and
entertainment. They also provide communications solutions as well.
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D Appendix: Technology Inventory
Art/Animation
2D Software
Photoshop
Developer: Adobe
Description: Adobe® Photoshop® 7.0 software is the professional image-editing standard, helps you work more
efficiently, explore new creative options, and produce the highest quality images for print, the Web, and
anywhere else. Create exceptional imagery with easier access to file data; streamlined Web design; faster,
professional-quality photo retouching; and more.
PDF File, Adobe Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.adobe.com/products/photoshop/overview.html
Platform(s): PC, Mac
System Req: Windows • Intel® Pentium® III or 4 processor • Microsoft® Windows® 98, Windows 98 Second
Edition, Windows Millennium Edition, Windows NT® with Service Pack 6a, Windows 2000 with Service Pack 2,
or Windows XP • 128MB of RAM (192MB recommended) • 280MB of available hard-disk space • 800x600 color
monitor with 16-bit color or greater video card Macintosh • PowerPC® processor (G3, G4, or G4 dual) • Mac OS
software version 9.1, 9.2, or Mac OS X version 10.1.3 • 128MB of RAM (192MB recommended) • 320MB of
available hard-disk space • 800x600 color monitor with 16-bit color or greater video card

Illustrator
Developer: Adobe
Description: Adobe Illustrator is the industry standard vector graphics software for designers and Web developers.
Illustrator provides easy-to-use tools, editable effects, and powerful productivity features to help you create
professional-quality graphics for Web, print, and emerging media such as wireless devices. And when you use
Illustrator in tandem with other Adobe software, you can take advantage of superior Adobe technologies such as
cross-product color management tools, Smart Object technology, and transparency.
PDF File, Adobe Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.adobe.com/products/illustrator/overview.html
Platform(s): PC, Mac
System Req: Windows • Intel® Pentium® II, III, or 4 processor • Microsoft® Windows® 98, Windows 98 Special
Edition, Windows Millennium Edition, Windows 2000 with Service Pack 2, or Windows XP (recommended
upgrade procedure) • 128MB of RAM • 180MB of available hard-disk space • For Adobe® PostScript® printers:
Adobe PostScript Level 2 or Adobe PostScript 3™Macintosh • PowerPC® processor (G3, G4, or G4 dual) • Mac
OS software version 9.1, 9.2, or Mac OS X version 10.1 • 128MB of RAM • 180MB of available hard-disk space •
For Adobe PostScript printers: Adobe PostScript Level 2 or Adobe PostScript 3

Corel Painter
Developer: Corel
Description: Corel® Painter™8 is a highly realistic digital sketching and painting application. Compatible with
Adobe® Photoshop®, it lets you combine advanced painting capabilities with photo editing to extend the
creative range of your work. Corel Painter 8 is designed for digital artists, illustrators, pre-visualization artists
and photographers who want to mimic the output and experience of traditional drawing and painting tools such
as watercolors, inks, oil paints, colored pencils, felt pens, chalks and pastels.
Corel Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.corel.com/servlet/Satellite?pagename=Corel/Products/
Platform(s): PC. Mac
System Req: Windows • Windows 2000 or Windows XP • Pentium processor, 200 MHz or higher • 128MB RAM •
1024 x 728 display • 24-bit color • CD-ROM drive • Mouse or tablet (Wacom tablet recommended) • Macintosh
• Mac OS 9 (version 9.2.2 or higher) or Mac OS X (version 10.2 or higher) • Power Macintosh G3 or higher •
128MB RAM • 1024 x 768 display, 24-bit color • CD-ROM drive • Mouse or tablet (Wacom tablet recommended)

Deep Paint
Developer: Right Hemisphere
Description: An advanced paint application for graphics professionals that offers a unique painting experience to
digital artists. Deep Paint offers dynamic 3D lighting and texture control, for the most realistic and stunning
paint effects you’ve ever seen—thickly textured oils, bold acrylics and much more. Artwork created in Deep
Paint can be saved for print or on-line use in many formats including jpeg, bitmap, tiff, and psd.
Right Hemisphere Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.righthemisphere.com/products/dpaint/
Platform(s): PC
System Req: Microsoft® Windows™98, NT 4.0, 2000, XP, with IE 5.0 or later • Minimum resolution of 800X600
pixels • Graphics card capable of displaying 16-bit color • 64MB of RAM • Pentium 200-MMX processor or
better • CD-ROM drive for installation
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Deep UV
Developer: Right Hemisphere
Description: Deep UV™is a breakthrough in UV mapping technology. Using unique new mathematical techniques it
offers a superior application for the creation and modification of UV mapping for n-polygonal models within an
interactive 2D and 3D UV mapping environment. Deep UV includes fast and easy to use tools such as soft
selection, relax and 3D UV selection. Whether you are a beginner or a professional 3D artist, you will have the
most efficient UV mapping possible with both automatic and advanced features. Deep UV can be used
standalone, or with Deep Paint 3D, 3DS Max, Maya, LightWave, or SOFTIMAGE 3D.
Right Hemisphere Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.righthemisphere.com/products/duv/
Platform(s): PC
System Req: Minimum • A minimum resolution of 800 x 600 pixels • A graphics card capable of displaying 16-bit
color • At least 128MB of RAM· A Pentium-III 400 processor or better • Windows 98/ME, or Windows NT 4.0/
2000/XP • A CD-ROM drive for installation • Recommended • A resolution of 1024 x 768 or higher pixels • A
graphics card capable of displaying 32-bit color • At least 256MB of RAM • A Pentium III 600 processor or better.
Windows 2000/XP.

UView
Developer: CineGraphics
Description: UView is a texture mapping program designed exclusively to work with LightWave 3D.With it, users
can now texture map objects parametrically instead of the default planar, cylindrical and spherical projections.
Game developers can use the UV texture coordinates in game engines, animators will be able to produce
seamlessly textured objects.
CineGraphics Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.cinegraphics.net/product.php?location=UView
Platform(s): PC, Mac
System Req: See “LightWave 3D”

Flash
Developer: Macromedia
Description: Macromedia Flash MX is the “must have” tool used by over one million professionals to deliver the
best user experiences on the web, increasing both revenue and customer satisfaction while lowering costs. The
approachable environment includes powerful video, multimedia, and application development features, which
allow designers and developers to create rich user interfaces, online advertising, e-learning courses and
enterprise application front ends.
Macromedia Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.macromedia.com/software/flash/
Platform(s): PC, Mac
System Req: Windows • 200 MHz Intel Pentium processor • Windows 98 SE, Windows Me, Windows NT4,
Windows 2000, or Windows XP • 64MB of free available system RAM (128MB recommended) • 85MB of
available disk space • 1024 x 768, 16-bit (thousands of colors) color display or better • CD-ROM drive Macintosh
• Mac OS 9.1 and higher, or OS X 10.1 and higher • 64MB of free available system RAM (128MB recommended) •
85MB of available disk space • 1024 x 768, 16-bit (thousands of colors) color display or better • CD-ROM drive

Director
Developer: Macromedia
Description: Author once, deliver anywhere, reach everyone. With Director MX, you can build rich content that
delivers real results, integrating interactive audio, video, bitmaps, vectors, text, fonts, and more. Work more
effectively with the shared Macromedia MX user interface and take advantage of unprecedented Macromedia
Flash MX integration. Customize your applications with an extensible plug-in architecture and ensure smooth
playback—even when using long files or videos—with advanced memory management. Create accessible
content for people with disabilities. And deploy on CD/DVD, corporate intranets, or to over 300 million web
users with Shockwave Player.
Macromedia Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.macromedia.com/software/director/
Platform(s): PC. Mac
System Req: Windows• Intel Pentium II Processor or higher • Windows 98 SE, Windows 2000 or Windows XP •
128MB or more of free available system RAM · 1024x768, 16-bit (thousands of colors) color display or better •
Microsoft DirectX 5.2 or OpenGL (recommended) • 3D accelerator (recommended) • 100MB of available disk
space • CD-ROM drive Macintosh • Power Macintosh with Power PC Processor, G3 Processor recommended •
Mac OS X 10.1.2 and up (10.2 recommended) • 128MB or more of free available system RAM • 1024x768, 16-bit
(thousands of colors) color display or better • OpenGL 1.1.2 (recommended) · 3D accelerator (recommended) •
100MB of available disk space • CD-ROM drive
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3D Software
3 D Studio Max
Developer: Discreet
Description: The world’s most popular animation modeling, and rendering solution for film, television, games and
design visualization. 3ds max contains the essential high-productivity tools required for creating eye-catching
film and television animation, cutting-edge games, and distinct design visualizations. It features global
illumination with exposure control, photometric lights & new shaders and supports exporting to real-time 3D
environments with Render-to-Texture, Normal Maps, and Light Maps.
Discreet Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.discreet.com/products/3dsmax/
Platform(s): PC
System Req: Windows • Intel®-compatible processor at 200 MHz minimum (thoroughly multi-threaded to take full
advantage of multiple processor systems; dual Pentium® II system recommended) • 128MB RAM minimum •
250MB HD Swap File (amount depends on scene complexity) • Graphics card supporting 1024x768x16-bit color.
(OpenGL and Direct3D hardware acceleration supported, 24-bit color 3D graphics accelerator preferred) •
Windows-compliant pointing device. (specific optimization for Microsoft Intellimouse™ • CD-ROM drive •
Optional: sound card and speakers, cabling for TCP/IP-compliant network, 3D hardware graphics acceleration,
video input and output devices, joystick, midi-instruments, 3-button mouse.

Maya
Developer: Alias
Description: Maya makes the foremost 3D content creation tools accessible to a broad range of computer graphics
professionals in the film, broadcast, industrial design, visualization, game development and web design
industries. It is the leading full 3D production solution.
Alias Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.alias.com/eng/products-services/maya/
Platform(s): PC, Mac
System Req: Microsoft® Windows® XP Professional • Microsoft Windows 2000 Professional (Service Pack 2 or
higher) • SGI® IRIX® 6.2.15 • RedHat™Linux® 7.3 or 8.0 • Apple® Mac® OS X 10.2.4 or higher (Maya Complete
ONLY) • Intel® Pentium® II or higher • AMD Athlon™processor • 512MB RAM · CD-ROM Drive • HardwareAccelerated OpenGL® graphics card • 3-button mouse with mouse driver software4 • 50MB of hard disk space •
Microsoft® Internet Explorer® 4.0 or higher • Netscape® 7.0 or higher

SoftImage 3D
Developer: SoftImage
Description: SOFTIMAGE3D is Softimage’s legendary 3-D character animation product for the film, commercial/
broadcast and games development markets. SOFTIMAGE|3D v.4.0 features robust, production-proven organic
modeling, legendary character animation tools and high-quality photorealistic rendering—providing a perfect
first step into the world of 3-D production. Version 4.0 offers a range of new features with an emphasis on game
authoring, including multiple UV texturing, vertex color authoring and polygon hide/unhide tools.
SOFTIMAGE|3D also offers an easy upgrade path to the next-generation SOFTIMAGE|XSI nonlinear animation
(NLA) system.
SoftImage Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.softimage.com/products/3d/
Platform(s): PC
System Req: Workstation with AMD K7 or higher processor • Workstation with Intel Pentium II or higher processor
• Windows XP Professional • Windows 2000 SP2 • OpenGL accelerated graphics card • 128MB RAM
(minimum), 256MB RAM recommended • 2 GB hard disk • 2 or 3-button mouse • Access to a CD-ROM drive to
run the Setup program and to access the online documentation (if it is not installed on your hard drive)

LightWave 3D
Developer: NewTek
Description: Off the shelf, LightWave 3D® is the most complete and flexible software solution for 3D graphics and
animation. LightWave 3D® is versatile enough to make the transition to and from all kinds of projects. Proven for
years in television, film, and games, LightWave 3D® is also being used to create graphics for print, web,
industrial design, architecture, medical imaging, and anywhere else a 3D package is needed. A full, robust
program, LightWave 3D® includes many of the tools that other packages require to be purchased separately.
Soft-body dynamics, particles, hair and fur, plus unlimited render nodes, to name a few; LightWave 3D® ships
with all the tools an artist needs to create.
NewTek Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.newtek.com/products/lightwave/
Platform(s): PC, Mac
System Req: Windows • Windows 98 Windows Me • Windows 2000 • Windows NT 4 (Service Pack 6a) • Windows
XP Home/Professional • TCP/IP Network Protocol Installed • 128MB of available RAM • Macintosh • Power
Macintosh Processor (G3 or higher recommended) • Mac OS 9 • Mac OS X • 384MB of available RAM for Mac
OS 9 • 128MB of available RAM for Mac OS X
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Motion Capture
Vicon Workstation
Developer: Vicon
Description: Your Vicon workstation software is at the heart of your system. It takes you through the process of
optical motion capture from set up to modeled 3D data.
Vicon Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.vicon.com/entertainment/technology/workstation.shtml
System Req: See Web site.

BodyBuilder
Developer: Vicon
Description: BodyBuilder is a Windows based application used to create, display and analyze kinematic and kinetic
models. Kinematic modeling can be used to study human or animal motion in various applications including
sports, rehabilitation, ergonomics and biomechanics. It can be applied to a whole body or specific segments.
BodyLanguage can be used to define a model specific to your needs. In fact there are no restrictions to its
applications. Mechanical motion may be modeled equally as well.
Vicon Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.vicon.com/entertainment/technology/bodybuilder.shtml
Platform(s): PC
System Req: See Web site.

MotionBuilder
Developer: Kaydara
Description: In a time when 3D software packages are all trying to be all things to all people, Kaydara has focused
its technology and resources on building a product that does one thing really well. MOTIONBUILDER™was
specifically designed to create 3D character animation. This focused approach means that Kaydara is committed
to providing artists with tools that help streamline their creative work, not ones that get in the way. With
MOTIONBUILDER™ 3D animators can transcend the tools and focus on what’s really important—creating the
best-quality content possible on time and on budget.
Kaydara Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.kaydara.com/products/motionbuilder/index.php?filename=overview

Design
Graphics Engines
Gamebryo (previously NetImmerse)
Developer: NDL
Description: Game developers using the Gamebryo 3D graphics toolkit and engine focus their energy and resources
on what is important: creating great gameplay and compelling 3D content. It is a framework for game
development that gives the team the freedom to expand their production pipeline—it is not a “one size fits all”
environment. Gamebryo lets you develop your game your way.
NDL Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.ndl.com/index.cfm

RenderWare Graphics
Developer: Criterion
Description: RenderWare Graphics 3.6 is the world-leading, high performance, open & extensible, truly multiplatform, 3D/2D graphics toolkit, empowering developers like never before to focus their talents on creating
great content and gameplay. The focus of this release has been to resolve the most frequent hurdles that our
customers face across their collective developments and to make sure that they have all the necessary
functionality they need to make AAA titles throughout the second half of 2003.
RenderWare Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.renderware.com/renderwaregraphics.htm

Twilight 3D
Developer: Twilight 3D
Description: With over 25 published customer products over a 3-year period, the Twilight 3DGE has proved itself as
a solid 3D game engine. Because of its classic design, the engine makes a good hardware-agnostic solution for
projects where performance on a wide range of system hardware (including systems without 3D acceleration) is
desired.
Twilight 3D Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.twilight3d.com/
modules.php?op=modload&name=News&file=article&sid=1&mode=thread&order=0
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Physics Engines
Havok
Developer: Havok
Description: The Havok Game Dynamics SDK gives you all the features and tools you need to inject spectacular
physics into your game, whatever the genre. Havok provides cutting-edge physics technology and consultancy
on game design that will allow you to produce an immersive experience that will exceed your players’
expectations. Built with a focus on game-physics, Havok 2 includes new features specifically designed for
character-based games, and features dramatically improved performance across all platforms- particularly on the
PS2.
Havok Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.havok.com/products/game_dynamics/

Karma
Developer: MathEngine
Description: Karma is a new way to add physics to your game. Based on our experience in engineering but 100%
rewritten for games and 100% optimized for every target platform. Karma gets the physics into the game fast
letting your gameplay take shape from early on and helping you hit milestones early. Karma cuts the pain and
risk of optimization by letting you use full-speed physics at the start of your project even on the most complex
consoles.
Middleware Net Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.middlewarenet.com/midnetmathengine.htm

RenderWare Physics
Developer: Criterion
Description: RenderWare Physics 1.0 provides fast, realistic, multi-platform physics modeling that’s suitable for use
in every genre of game. RenderWare Physics provides the ability to add real-time dynamic behavior to your
game objects. Now your characters can roll down a set of stairs, your vehicles smash into each other and into
pieces and your structures collapse. RenderWare Physics adds realism to your environments and introduces a
new dimension of exciting gameplay opportunities. Everyday objects can move, fall and even break in reaction to
the player, furniture can be pushed over and doors can be blown off their hinges!
RenderWare Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.renderware.com/renderwarephysics.htm

A.I. Engines
RenderWare A.I.
Developer: Criterion
Description: RenderWare AI 1.0 enables developers to have direct, customizable access to the most innovative AI
tools to help them populate game worlds and deliver extremely high levels of life-like behavior and intelligent
interaction between characters and game environments. Comprising a four-layered solution, RenderWare AI is
the first optimized, multi-platform AI middleware solution that’s designed for next-generation game
development.
RenderWare Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.renderware.com/renderwareai.htm

DirectIA
Developer: MASA
Description: DirectIA stands for Direct Intelligent Adaptation. It provides developers with a cutting-edge generic
toolkit that gives them the ability to generate agents and to integrate them in any software of their own.
DirectIA Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.directia.com/

AI.implant
Developer: AI.implant
Description: AI.implant is a powerful real–time interactive artificial intelligence animation solution that enables
digital content creators to create incredibly rich AI character interactions, resulting in enhanced realism and
immersiveness in games, animation and simulation. As the first commercially successful AI middleware,
AI.implant™for Games provides you with a solid foundation upon which to build advanced game AI while
offering superior run–time performance. In addition, AI.implant for Games is tightly coupled with leading
authoring tools like Discreet 3ds max™and Alias|Wavefront Maya® enabling animators and level designers to
easily create AI–driven characters as well.
AI.implant Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.ai-implant.com/games/
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Game Engines/Editors
Unreal
Developer: Epic Games
Description: The biggest strength of the Unreal technology, relative to third-party and homegrown tools, is that it
provides a complete solution that has stood the tough test of real-world game development. The saying “God is
in the details” is very applicable to game engine development: a cool rendering algorithm can only be exploited
if it integrates seamlessly into an engine’s collision, visibility, networking, AI, and file management subsystems.
All of Unreal’s components have been designed together; they provide a consistent programming interface; and
they fully interoperate.
Epic Games Unreal Page. (n.d.). Retrieved August 2nd, 2003.
URL: http://unreal.epicgames.com/

Quake
Developer: id Software
Description: The crown jewel of id technology is the QUAKE III Arena engine. Shaders, curved surfaces, 32-bit
color, special effects, bleeding-edge networking and super-smooth speedy hardware rendering is what this stateof-the-art engine is all about. QUAKE III Arena engine licensees are part of an exclusive club that will remain
exclusive because we are capping the total number of licensee companies
id Software Homepage. (n.d.). Retrieved August 2nd, 2003.
URL: http://www.idsoftware.com/business/home/technology/
techlicense.php#The%20Quake%20III%20Arena%20Engine

RenderWare Studio
Developer: Criterion
Description: RenderWare Studio 1.1 is a unique collaborative game production system that allows the whole team to
create, view and tune games simultaneously in real-time on multiple platforms. RenderWare Studio brings
together all of the essential tools and technologies (graphics, physics, audio, asset management, exporters,
viewers) into a single unified production system and generates an intuitive UI that controls all game attributes.
Entire development teams and their publishers are provided with a real-time link to all target platforms, ensuring
a live build of the game is immediately available.
RenderWare Homepage. (n.d.). Retrieved July 30th, 2003.
URL: http://www.renderware.com/renderwarestudio.html

Lithtech
Developer: Monolith
Description: LithTech 3D Engine is a complete 3D game operating system with content creation tools and full source
provided. Providing a proven 3D game operating system allows development teams to focus on content
development rather then technical implementation. LithTech’s support of multiple platforms gives access to
create different titles without changing and learning a new tool set.
Middleware Net Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.middlewarenet.com/midnetlithtech.htm

CryENGINE
Developer: Crytek
Description: Real time editing, bump mapping, static lights, network system, integrated physics system, shaders,
shadows and a dynamic music system are just some of the state of-the-art features the CryENGINE offers. The
CryENGINE comes complete with all of its internal tools and also includes the CryEDIT world editing system.
Licensees receive full source code and documentation for the engine and tools. Support is provided directly from
the R & D Team that continuously develops the engine and can arrange teaching workshops for your team to
increase the learning process.
Crytek Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.crytek.de/

Stand-Alone Editors
3D Studio Max
Description: Used with RenderWare or some other middleware design package.
See: “Art/Animation”
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Programming
Interpreted Coding Languages
Java 2
Developer: Sun Microsystems
Description: There are three editions of Java: Java2 Enterprise Edition (J2EE), Java2 Standard Edition (J2SE), and
Java2 Micro Edition (J2ME). J2EE technology and its component based model simplify enterprise development
and deployment. The J2EE platform manages the infrastructure and supports the Web services to enable
development of secure, robust and interoperable business applications. The J2EE platform is the foundation
technology of the Sun ONE platform and Sun’s Web services strategy. J2SE is the premier solution for rapidly
developing and deploying mission-critical and enterprise applications. It provides the essential compiler, tools,
runtimes, and APIs for writing, deploying, and running applets and applications in the Java programming
language. J2ME is a highly optimized Java runtime environment with that technology specifically addresses the
vast consumer space, which covers the range of extremely tiny commodities such as smart cards or a pager all
the way up to the set-top box, an appliance almost as powerful as a computer.
Sun Microsystems Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://java.sun.com/j2ee/, http://java.sun.com/j2se/, http://java.sun.com/j2me/

Python
Developer: Python Software Foundation
Description: Python is an interpreted, interactive, object-oriented programming language. It is often compared to
Tcl, Perl, Scheme or Java. Python combines remarkable power with very clear syntax. It has modules, classes,
exceptions, very high level dynamic data types, and dynamic typing. There are interfaces to many system calls
and libraries, as well as to various windowing systems (X11, Motif, Tk, Mac, MFC). New built-in modules are
easily written in C or C++. Python is also usable as an extension language for applications that need a
programmable interface. The Python implementation is portable: it runs on many brands of UNIX, on Windows,
OS/2, Mac, Amiga, and many other platforms. If your favorite system isn’t listed here, it may still be supported,
if there’s a C compiler for it. Ask around on news:comp.lang.python—or just try compiling Python yourself.
Python Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.python.org/doc/Summary.html

Perl
Developer: Perl Porters
Description: Perl is a high-level programming language with an eclectic heritage written by Larry Wall and a cast of
thousands. It derives from the ubiquitous C programming language and to a lesser extent from sed, awk, the
Unix shell, and at least a dozen other tools and languages. Perl’s process, file, and text manipulation facilities
make it particularly well-suited for tasks involving quick prototyping, system utilities, software tools, system
management tasks, database access, graphical programming, networking, and world wide web programming.
These strengths make it especially popular with system administrators and CGI script authors, but
mathematicians, geneticists, journalists, and even managers also use Perl. Maybe you should, too.
O’Reilly Perl Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.perldoc.com/perl5.6/pod/perlfaq1.html#What-is-Perl-

UnrealScript
Developer: Epic Games
Description: UnrealScript is the high level language used by the Unreal series of games to program game logic.
While native (read C++) code handles the hardcore work like rendering scenes and simulating physics,
UnrealScript dictates the logic of how the objects in the world act and interact. It is where you can control what
weapons do, how bots act, and what the rules of the game are.
For a good introduction to the language and some of the thinking that went into developing it, go check out the
Language Reference at Epic. It nicely describes some of the things that make UnrealScript both easy to use and
powerful.
Gamebots Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.planetunreal.com/gamebots/uscript1.html

QuakeC
Developer: ID Software
Description: QuakeC is the internal language for Quake, with syntax similar to regular C. QuakeC is neither an
editing program nor a WAD-like file. It’s a programming language and you need some kind of programming
experience to get started.
Gameaholic Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.gameaholic.com/editing/quakec/

Other Game-Specific Scripts
Just about any game with editing software open to the public has its own scripting language, and it is often
similar to C++ or Java.
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Compiled Coding Languages
C
Developer: ANSI/ISO C Standards Committee
Description: C is one of the most widely used coding languages for game development.
ISO/IEC Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://std.dkuug.dk/JTC1/SC22/WG14/

C++
Developer: ANSI/ISO C++ Standards Committee
Description: C++ is one of the most widely used coding languages for game development.
ISO/IEC Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://anubis.dkuug.dk/jtc1/sc22/wg21/
Markup Languages

HTML
Developer: HTML Working Group, W3C (World Wide Web Consortium)
Description: HTML—the HyperText Markup Language—is the lingua franca for publishing on the World Wide Web.
Having gone through several stages of evolution, today’s HTML has a wide range of features reflecting the needs
of a very diverse and international community wishing to make information available on the Web. HTML 4.0,
created by W3C, became a Recommendation in December 1997. A revision, HTML 4.01 was published in
December 1999.
W3C Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.w3.org/MarkUp/Activity

XML
Developer: XML Working Group, W3C
Description: XML is a markup language for documents containing structured information. Structured information
contains both content (words, pictures, etc.) and some indication of what role that content plays (for example,
content in a section heading has a different meaning from content in a footnote, which means something different
than content in a figure caption or content in a database table, etc.).
O’Reilly XML Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.xml.com/pub/a/98/10/guide1.html#AEN58

Libraries/Software Development Kits (SDK’s)
DirectX
Developer: Microsoft
Description: Microsoft DirectX is an advanced suite of multimedia application programming interfaces (APIs) built
into Microsoft Windows; operating systems. DirectX provides a standard development platform for Windowsbased PCs by enabling software developers to access specialized hardware features without having to write
hardware-specific code. This technology was first introduced in 1995 and is a recognized standard for
multimedia application development on the Windows platform.
Microsoft Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.microsoft.com/windows/directx/default.aspx?url=/windows/directx/productinfo/overview/
default.htm
Platform(s): PC
System Req: Microsoft Windows® 98, Windows Millennium Edition (Windows Me), or Windows 2000, Windows XP
• 65 megabytes (MB) of available space for installation.

OpenGL
Developer: OpenGL
Description: OpenGL is a cross-platform standard for 3D rendering and 3D hardware acceleration. The software
runtime library ships with all Windows, MacOS, Linux and Unix systems. OpenGL is the essential 3D library that
lets you harness the power of hardware acceleration to thrust games into the realm of professional-quality
rendering, texture-mapping and special effects. Almost all the leading games (e.g. Quake III, Half-Life, MDK2,
Baldur’s Gate, Decent 3, Madden NFL 2001 etc.) require OpenGL for hardware acceleration.
OpenGL Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.opengl.org/users/about/index.html

WildTangent
Developer: WildTangent
Description: WildTangent’s leading online game development platform enables you to develop games more
efficiently and take advantage of opportunities for online distribution, advertising sponsorship, fee-based and
subscription revenue. In addition, our technology lets you form powerful, ongoing relationships with your
customers.
WildTangent Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://wildtangent.com/default.asp?pageID=products_gamepub
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Standard Template Library (STL)—Reference Version
Developer: Silicon Graphics Inc.
Description: The Standard Template Library, or STL, is a C++ library of container classes, algorithms, and iterators;
it provides many of the basic algorithms and data structures of computer science. The STL is a generic library,
meaning that its components are heavily parameterized: almost every component in the STL is a template. You
should make sure that you understand how templates work in C++ before you use the STL.
WildTangent Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.sgi.com/tech/stl/stl_introduction.html

Rational Rose Modeler
Developer: IBM
Description: Rational Rose® Modeler is designed for all members of your software development team to build
better software faster from the beginning. Whether you need to keep a handle on changing requirements, keep
track of each development iteration, keep up with all the different technologies being used in your project, or
keep everyone on the same level of communication, Rose Modeler does it with speed and simplicity.
IBM Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.rational.com/products/rose/modeler/modeler.jsp?SMSESSION=NO

GNU C++
Developer: GCC Steering Committee
Description: GNU Cgicc is an ANSI C++ compliant class library that greatly simplifies the creation of CGI
applications for the World Wide Web by doing the following:
GCC Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://gcc.gnu.org/

Integrated Development Environments (IDEs)
Microsoft Visual Studio
Developer: Microsoft
Description: Visual Studio .NET 2003 is a visionary yet practical, the single comprehensive development tool for
creating the next generation of applications has arrived. Visual Studio .NET is the only development
environment built from the ground up to enable integration through XML Web services. By allowing applications
to share data over the Internet, XML Web services enable developers to assemble applications from new and
existing code, regardless of platform, programming language, or object model.
Microsoft Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://msdn.microsoft.com/vstudio/productinfo/overview/default.aspx
Platform(s): PC
System Req: Processor 450-megahertz (MHz) Pentium II-class processor, 600-MHz Pentium III-class processor
recommended Operating System • Microsoft Windows® Server 2003 • Windows XP Professional • Windows XP
Home Edition • Windows 2000 Professional (SP3 or later required for installation) • Windows 2000 Server (SP3
or later required for installation) • Windows Server 2003:160 megabytes (MB) of RAM • Windows XP
Professional:160MB of RAM • Windows XP Home Edition: 96MB of RAM • Windows 2000 Professional: 96MB of
RAM • Windows 2000 Server:192MB of RAM • 900MB of available space required on system drive, 3.3 gigabytes
(GB) of available space required on installation drive • Additional 1.9 GB of available space required for optional
MSDN Library documentation • CD-ROM or DVD-ROM drive • Super VGA (1024 x 768) or higher-resolution
display with 256 colors • Microsoft Mouse or compatible pointing device

CodeWarrior
Developer: Metrowerks
Description: Metrowerks’ combined package—CodeWarrior for Mac OS and Windows, Version 8, gives users all of
the capabilities of the stand-alone CodeWarrior for Mac OS and CodeWarrior for Windows products within a
single package. With this product, developers can take advantage of developing C/C++ and Java applications
that target Classic Mac OS, Mac OS X or Windows operating systems using a single integrated development
environment.
Metrowerks Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.metrowerks.com/MW/Develop/Desktop/Macintosh/Combo/Default.htm
Platform(s): PC, Mac
System Req: Windows • Windows 98/2000/ME/XP or Windows NT (service pack 6a or higher) • Intel Pentium II
class (higher) or AMD-K6 processor (higher) @ 266MHz• 128MB RAM recommended • 300MB Free hard disk
space (minimal install, 700MB full installation) • CD-ROM drive required for installation • Macintosh • Mac OS
X v10.1.3 • PowerPC G3 or greater (G4 recommended) • 128MB RAM • 350MB free hard disk space (minimal
install, 700MB recommended) • CD-ROM drive for installation
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CodeWarrior for PS2
Developer: Metrowerks
Description: For developers of the newest generation of PlayStation®2 games, the pressure is on to deliver greater
performance than ever. Fortunately, the newest version of CodeWarrior™Development Tools for PlayStation®2
tools are up to the challenge. The CodeWarrior for PlayStation®2 tools provide advanced editing and compiling
capabilities, as well as debugging of STABS and DWARF 1.1 formats. And it’s the most versatile tool suite in
game development today, offering both seamless compatibility with leading middleware and an open API for
compatibility with leading third-party editors. CodeWarrior for PlayStation®2 tools make it easy to port your
code to other game consoles as well, letting you write code once and then optimize for each platform. Whether
you’re a first-timer or a seasoned developer of PlayStation®2 titles, you’ll appreciate the high performance and
versatility of the latest version of CodeWarrior for PlayStation®2 tools.
Metrowerks Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.metrowerks.com/MW/Develop/Games/PS2/Default.htm
Platform(s): PC
System Req: Windows 2000/XP • Intel Pentium II (or higher) processor • Memory: 128MB RAM • Hard Drive
Space: 300MB • Sony Computer Entertainment Development Kit DTL-T10000 • Sony Computer Entertainment
software development kit • CD ROM drive

CodeWarrior for GameCube
Developer: Metrowerks
Description: The CodeWarrior tools consist of a highly optimized C/C++ compiler and an assembler designed for
the Gekko processor, and a wide array of debugging support including C++ browsing for all available
GAMECUBE development systems. By using the CodeWarrior IDE, you can create and compile relocatable
modules. Relocatable modules (RELs) let you break your application into separate pieces, thereby allowing you
to load a piece of the application you need, when you need it!
Metrowerks Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.metrowerks.com/MW/Develop/Games/GC/Default.htm
Platform(s): PC
System Req: • Windows NT 4.0 Service Pack 6 or higher, Windows 2000 • 500 MHz or faster Intel® Pentium® III
processor or AMD equivalent • 128MB RAM • 400MB plus space for user projects and source code • CD-ROM
drive

Dev C++
Developer: Bloodshed Software
Description: Dev-C++ is a full-featured integrated development environment (IDE), which is able to create Windows
or console-based C/C++ programs using the Mingw compiler system (version MSVCRT 2.95.2-1 included with
this package), or the Cygwin compiler. It can also handle the Insight Debugger, which you can also download
here.—C and C++ compiler for Win32
Bloodshed Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.bloodshed.net/devcpp.html

JBuilder
Developer: Borland Developer Network
Description: JBuilder speeds EJB, Web client, XML, Web Services, mobile, and database application development
with two-way visual designers and rapid deployment to leading J2EE platform application servers including
BEA WebLogic, IBM WebSphere, Sun ONE, Oracle9i, Sybase EAServer, and the integrated Borland Enterprise
Server. Enhance productivity with UML code visualization, refactoring, code formatting, HotSwap debugging,
enterprise unit testing, and support for multiple version control systems. Build in quality with integrated Borland
Optimizeit Suite performance tools. Leverage unparalleled flexibility afforded by the OpenTools architecture and
project import capabilities.
Borland Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.borland.com/jbuilder/
Platform(s): PC
System Req: 256MB RAM recommended minimum, 512MB RAM recommended • 700MB hard disk space
recommended minimum (includes space required during install) • CD-ROM drive • High-resolution monitor
(1024x768 or higher, 256 colors) • Mouse or other pointing device • Windows • Intel Pentium II/233 MHz or
higher (or compatible) • Microsoft Windows 2000 (SP2), XP, or NT 4.0 (SP6a) • Linux • Intel Pentium II/233
MHz or higher (or compatible) • Red Hat Linux 7.2 with default GNOME or KDE desktop managers or Red Hat
Enterprise Linux WS 2.1 • Solaris • UltraSPARC II or higher • Solaris 8 (2.8)

Server-Side Technologies
JBoss
Developer: JBoss
Description: JBoss was started in March 1999. Now reaching the 3.0 series JBoss is a mature appserver. It has grown
way beyond its original scope. While JBoss started as, and still is, an EJB container, today JBoss does the full J2EE
stack and beyond J2EE, it is a full-fledged award winning Java app-server downloaded more than 150,000 times a
month. It is the template of things to come.
JBoss Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.jboss.org/index.html?module=html&op=userdisplay&id=overview
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WebLogic
Developer: BEA Systems
Description: BEA WebLogic Server 8.1—an industrial-strength application infrastructure for developing, integrating,
securing, and managing distributed Java applications—delivers value in less time with reduced costs while
simplifying and unifying the enterprise infrastructure.
BEA Systems Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.bea.com/framework.jsp?CNT=index.htm&FP=/content/products/server/
Platform(s): PC

Apache
Developer: Apache HTTP Server Project
Description: The Apache HTTP Server Project is an effort to develop and maintain an open-source HTTP server for
modern operating systems including UNIX and Windows NT. The goal of this project is to provide a secure,
efficient and extensible server that provides HTTP services in sync with the current HTTP standards. Apache has
been the most popular web server on the Internet since April of 1996. The July 2003 Netcraft Web Server Survey
found that 63% of the web sites on the Internet are using Apache, thus making it more widely used than all other
web servers combined.
Apache Project Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://httpd.apache.org/
Platform(s): Unix, Win32

Tomcat
Developer: Apache Jakarta Project
Description: Tomcat is the servlet container that is used in the official Reference Implementation for the Java Servlet
and JavaServer Pages technologies. The Java Servlet and JavaServer Pages specifications are developed by Sun
under the Java Community Process. Tomcat is developed in an open and participatory environment and released
under the Apache Software License.
Jakarta/Apache Project Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://jakarta.apache.org/tomcat/

iPlanet
Developer: Sun Microsystems
Description: The iPlanet Application Server is regarded as the industry’s most robust platform for developing and
deploying innovative e-business applications. The iPlanet Application Server builds on a strong foundation
established by the Netscape Application Server and leverages additional enterprise application integration and
other features from the Sun Microsystems NetDynamics Application Server. By combining unparalleled
scalability, reliability and performance, iPlanet Application Server enables companies to handle Internet-level
traffic with a proven architecture that seamlessly integrates existing business processes and information systems
across the extended enterprise.
Sun Microsystems Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://wwws.sun.com/software/products/appsrvr/wps_application2.html

Databases
MySQL
Developer: MySQL AB
Description: MySQL is the world’s most popular open source database, recognized for its speed and reliability.
MySQL AB, the company founded by the creators of the MySQL database, provides MySQL software
development and related support and services.
MySQL Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.mysql.com/

MS SQL Server
Developer: Microsoft
Description: SQL Server 2000 exceeds dependability requirements and provides innovative capabilities that increase
employee effectiveness, integrate heterogeneous IT ecosystems, and maximize capital and operating budgets.
SQL Server 2000 provides the enterprise data management platform your organization needs to adapt quickly in
a fast-changing environment.
Microsoft Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.microsoft.com/sql/evaluation/overview/default.asp
Platform(s): PC, Mac
System Req: Windows XP Professional • Windows XP Home Edition • Windows 2000 Professional • Windows NT
Workstation 4.0 with SP5 or later • 95–270MB of available hard disk space for the server; 250MB for a typical
installation • CD-ROM drive • VGA or higher-resolution monitor • UNIX, Apple Macintosh, and OS/2 require
Open Database Connectivity (ODBC) client software from a third-party vendor.
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Oracle
Developer: Oracle
Description: Oracle9i Database Release 2 is the latest release to the award-winning Oracle9i Database. In addition to
numerous quality and performance enhancements, Oracle9i DB Release 2 features full XML database
functionality with the new Oracle XML DB feature, enhancements to the groundbreaking Oracle9i Real
Application Clusters, and additional self-tuning and self-management capabilities to help improve DBA
productivity and efficiency. In addition, the built-in OLAP functionality has been expanded and significant
enhancements and optimizations have been made for the Windows and Linux operating systems.
Oracle Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.oracle.com/ip/deploy/database/oracle9i/index.html

Audio Technologies Inventory
Recording/Mixing Software
Pro Tools
Developer: DigiDesign
Description: With its matchless combination of flexibility, power, and simplicity, Pro Tools software has become the
industry standard for audio production. Pro Tools software allows you to harness the power of your Digidesign
hardware to move your ideas from concept to completion—all with total ease and efficiency. Pro Tools software
is designed to empower both music and post production professionals to easily achieve all of their production
tasks within one easy-to-use interface. With its unique balance of power and simplicity, Pro Tools software is also
perfectly suited to those just getting into digital audio production for the first time. Given Pro Tools
accommodating nature and extensive functionality, there’s simply no other system or software like it.
DigiDesign Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.digidesign.com/
Platform(s): Mac
System Req: Pro Tools requires highly specialized hardware to run and is too complicated to be listed here. More
information can be found at the DigiDesign Web site, linked above.

Nuendo
Developer: Steinberg Professional Systems
Description: Nuendo was created to perform any task within the media industry. The new Nuendo 2.0 version
delivers a complete media production system, designed with the needs of the user in mind and meeting the
demands of working professionals in all genres of audio production: composition, film, broadcast, music, post
production, surround, game sound and multimedia.
Steinberg Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.steinberg.net/en/ps/products/media_production/nuendo20/
Platform(s): PC, Mac
System Req: Windows: Pentium / Athlon 800 MHz (Pentium / Athlon 1.4 G Hz or faster recommended) • 384MB
(512MB recommended) • Windows 2000/XP • Windows MME / DirectSound for standard soundcards (ASIOcompatible soundcard recommended) • USB port required • Macintosh: PowerMac G4 867 MHz (PowerMac G4
Dual 1,25 GHz or faster recommended) • 384MB (512MB recommended) • Mac OS X 10.2.5 or higher • Supports
Mac OS X compatible soundcards (ASIO-compatible soundcard recommended) • USB port required

Voice-Pro
Developer: Gallery Inc.
Description: VoicePro forms the starting point for a large Multimedia production which involves recording of
dialog. By automating the recording process, VoicePro represents the important first step in the course of events
which make even large projects quick and easy with Precision AudioTools. Before the session, a TEXT script is
created, either automatically with a spreadsheet / database, or manually with a word processor. The script tells
VoicePro what files to create and what to record into each file.
Gallery Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.demon.co.uk/gallery/voicepro.html

Sound Forge
Developer: Sonic Foundry
Description: Sound Forge is an award-winning digital audio editor that includes a powerful set of audio processes,
tools, and effects for recording and manipulating audio. This industry-standard application is perfect for audio
editing, audio recording, effects processing, and rich media encoding. Version 6.0 continues to improve on its
decade-long legacy by adding features that make it faster and more powerful than ever. Edit files nondestructively
down to the sample level with extreme speed and accuracy. Choose from over 35 real-time audio effects and processes
with more than 200 presets. Sound Forge 6.0 puts the power of an audio production studio on your PC!
Sonic Foundry Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.sonicfoundry.com/products/showproduct.asp?PID=668
Platform(s): PC
System Req: 200 MHz processor • Windows-compatible sound card • CD-ROM drive (for installation from a CD
only) • Supported CD-Recordable drive (for CD burning only) • 24-bit color display recommended • 32MB RAM
• 25MB hard-disk space for program installation • Microsoft Windows 98SE, Me, 2000, or XP • Microsoft
DirectX® 8 or later • Internet Explorer 5.0 or later
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Peak
Developer: Bias
Description: Peak is an award-winning digital audio editing application that supports QuickTime 6, encoding audio
with Dolby’s AAC, and several other feature enhancements. Based upon the recently released Peak 3, Peak 3.1 is
native for Mac OS X and fully compatible with Apple’s latest and OS upgrade—Mac OS X v10.2 Jaguar. Peak 3.1
will also run under Mac OS 8.6—9.x. The update will be available free of charge for owners of Peak 3 as a
download from the BIAS web site.
Bias Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.bias-inc.com/
Platform(s): Mac
System Req: PowerPC, G3, or G4desktop Apple Macintosh or PowerBook (>200MHz processor recommended) •
Macintosh OS 8.6 minimum • 64MB RAM minimum • 20MB available disk space 18 ms hard drive (average seek
time) or faster • QuickTime 4.0 or later • Apple Sound Manager 3.3 or later (for use with Mac OS versions prior
to OS X) • Recording/playback at higher bit depths may require compatible third-party hardware/drivers •
CoreAudio or ASIO support requires compatible hardware and drivers • ASIO support requires compatible
ASIO hardware and drivers

Wave-lab
Developer: Steinberg Professional Systems
Description: WaveLab 4.0 is the quickest professional audio editing and mastering software for Windows PCs.
Combining easy-to-use stereo editors with a wealth of mastering features, WaveLab 4.0 offers powerful editing
tools and an array of new, high-quality virtual effect processors. Comprehensive CD burning capabilities, realtime audio file analysis and batch processors further add to the functional depth of WaveLab 4.0. Steinberg’s
latest version also supports samplers, ASIO, WDM, a vast range of file formats as well as file resolutions of up to
32 Bit IEEE/192 kHz. Also new in WaveLab 4.0: real-time input and output monitoring.
Steinberg Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.steinberg.net/en/ps/products/audio_editing/wavelab/
Platform(s): PC
System Req: Pentium II 200 MHz or AMD K7 (Pentium III 500 MHz or AMD K7 recommended) • 128MB RAM
(256MB RAM recommended) • 60MB Free disc space • Windows 98/ME/2000/XP approved • MME- or ASIOcompliant Audio Card

Music Composition Software
Digital Performer
Developer: Mark of the Unicorn
Description: Digital Performer is an integrated digital audio and MIDI sequencing production system. It provides a
comprehensive environment for editing, arranging, mixing, processing and mastering multitrack audio projects
for a wide variety of applications. Digital Performer allows you to simultaneously record and playback multiple
tracks of digital audio and MIDI data in a totally integrated, creative environment. Digital Performer’s awardwinning multitrack sequencer design, combined with nondestructive digital audio editing capabilities, provide
you with unprecedented flexibility and control over the audio you create.
MOTU Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.motu.com/english/software/dp/body.html
Platform(s): Mac
System Req: Power Macintosh G3 or G4 computer running MacOS X version 10.2 or higher. A minimum of 128MB
of RAM is required for MIDI sequencing. 256MB is required for audio recording. 512MB or more is
recommended. Optimized for multiple processor G4s.

Logic Audio
Developer: Emagic
Description: Logic Audio has reached a standard previously reserved to far more expensive systems—up to 48
audio tracks in stereo or mono, up to 16 instrument channels, 4 inserts and 8 sends per channel using 8 stereo or
mono busses, 28 high quality effect plug-ins, live input support and 12 audio outputs. Additionally Logic Audio
includes the track based automation system and the superior POW-r dithering found in the more powerful
versions of the Logic line.
Emagic Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.emagic.de/products/ls/audio/index.php?lang=EN
Platform(s): Mac
System Req: Mac OS 9.1 or higher • Mac OS X 10.2 or higher • 604/250 MHz or better • 128MB RAM or more •
CD/DVD Drive • Free USB port for XSKey • Low latency audio interface, separate hard disk, and MIDI interface
recommended
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Acid
Developer: Sonic Foundry
Description: ACID® PRO 4.0 is the latest version of Sonic Foundry’s award-winning loop-based music creation tool
that allows professionals to produce original, royalty-free music. Use ACID to create songs, remix tracks,
produce 5.1 surround audio mixes, develop music beds, score videos and create music for web sites and
Flash™animations. While this revolutionary tool is intuitive and easy to use, it’s powerful enough for
professional production. Work with a huge assortment of loops in multiple genres. ACID lets users compose
using unlimited tracks of audio and MIDI, import and Beatmap complete songs. ACID PRO saves to a variety of
formats such as WAV, WMA, RM, AVI, and MP3.
Sonic Foundry Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.sonicfoundry.com/products/showproduct.asp?PID=704
Platform(s): PC
System Req: 300 MHz processor • Windows-compatible sound card • CD-ROM drive • supported CD-Recordable
drive (for CD burning only) • 64MB RAM (128MB recommended) • Microsoft Windows 98SE, Me, 2000, or XP •
Microsoft DirectX® 8 or later (included on CD-ROM)

Sound File Integration/Conversion
Miles Sound System
Developer: Rad Game Tools
Description: Miles features 2D digital audio, 3D digital audio, streaming digital audio, super-fast assemblyoptimized mixing (faster than DirectSound and Sound Manager), MIDI support, DLS instrument support, builtin software MIDI synthesizer, MP3 (including patent rights) and ADPCM decompression support, 17-DSP filters,
software EAX reverb support, red book audio support (CD audio), digital audio recording support, Internet voice
chat codecs, support for plug-in 3D technologies like EAX 1, 2 and 3, Dolby Surround, RSX, and much more!
Rad Game Tools Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.radgametools.com/miles.htm

Barbabatch
Developer: Audio Ease
Description: BarbaBatch is a popular batch sound file conversion application for the Apple Macintosh. It is mainly
aimed at the production of audio for multi media. With it you can easily manipulate large amounts of sound
files. You can play and perform file format changes between 30+ file types, apply dynamic compression, gating,
sample rate conversion and word length reduction. BarbaBatch is scriptable, converts Audio CD Tracks from the
CD-ROM drive, can run smoothly in the background and much more, all in a manner that ensures BarbaBatch’s
striking, much acclaimed sound quality
Audio Ease Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.audioease.com/Pages/Barbabatch/BarbaMain.html
Platform(s): Mac

Batch Converter
Developer: Sonic Foundry
Description: The Batch Converter allows you to apply the same process across multiple files simultaneously, saving
you hours of editing time. You can even convert audio files into different formats such as MP3, WMA, and RM,
eliminating the need for you to perform the same task over and over again. You can convert as many files as you
like—in one sweep. It doesn’t matter. The sky is your limit. Plus, converting files is easy. Simply add a group of
files to the media pool, select a process, press convert and the Batch Converter will take care of the rest. Just walk
away and get your results later. The Batch Converter is guaranteed to take the busywork out of your day.
Sonic Foundry Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.sonicfoundry.com/products/showproduct.asp?PID=478
Platform(s): PC
System Req: 200 MHz processor • Windows-compatible sound card • 32MB RAM • 5MB hard-disk space for
program installation • Microsoft Windows 98SE, Me, 2000, or XP • DirectX® Media 6.0 Run Time or later •
Internet Explorer 4.0 or later

Sample Search
Developer: Gallery Inc.
Description: SampleSearch solves many of the problems encountered by users of modern audio workstations and
offers massive savings in time and effort. SampleSearch 2.25 is PPC Native, and fully compatible with
Digidesign’s ProTools 4.3.2 software update. SampleSearch offers a wealth of features for all users of Digidesign
systems and other audio workstations. A key facility is the unique speed and flexibility of its search, allowing
users to scan huge sound libraries for matches by a host of parameters including keywords and categories.
Gallery Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.demon.co.uk/gallery/SampleSearch.html\
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Video/Cinematics
Rendering
3DStudio Max
See: “Art/Animation”

MAYA
See: “Art/Animation”

Renderman
Developer: Pixar
Description: Leading digital effects houses and computer graphics specialists use Pixar’s RenderMan® because it is
the highest quality renderer available anywhere and has been production tested through successful use in feature
films for over ten years. Pixar’s RenderMan is stable, fast, and efficient for handling complex surface
appearances and images. RenderMan’s powerful shading language and anti-aliased motion blur allow designers
to believably integrate stunning synthetic effects with live-action footage. In addition, RenderMan is backed by
Pixar’s technical staff who know the challenges of creating digital effects.
Pixar Homepage. (n.d.). Retrieved July 31st, 2003.
URL: https://renderman.pixar.com/ (note: “https,” not “http”)

Editing
Avid Express DV
Developer: Avid
Description: Avid Xpress DV v3.5 is built on a revolutionary real-time architecture that delivers more than 100
customizable real-time effects, professional-level color correction with waveform and vectorscope analysis, and
multiple simultaneous real-time streams—all in software. You can preview a title, apply a dissolve, perform color
correction, and animate a picture-in-picture effect simultaneously—all without rendering. And only Avid Xpress
DV v3.5 allows you to customize every parameter of every real-time effect and see it all right away. Avid gives
you the creative freedom you want and the image quality you need to deliver professional-grade video on a
desktop, laptop, or mountaintop—anywhere your imagination takes you.
Avid Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.avid.com/products/xpressdv/
Platform(s): PC
System Req: Windows: Microsoft Windows XP Professional operating system for v3.5 • Microsoft Windows 2000
with Service Pack 2 for v3 (note that Service Pack 3 is not supported) • Pentium III or Pentium 4 processor, 750
MHz or higher • 256MB system memory (384MB recommended for v3.5) • A qualified DV In/Out card (see
below) • CD-ROM drive • 20 GB internal IDE drive. (Additional media storage is recommended, such as an
optional IDE or Ultra2/Ultra3 SCSI drive or FireWire drive.) • Specialized: See Web site for information on
specialized hardware set-ups for Avid software.

Final Cut Pro
Developer: Apple
Description: Final Cut Pro 4 is a scalable digital nonlinear editing system built on a resolution-independent
architecture. From the innovative OfflineRT and DV, up to uncompressed 10-bit 601 or HD, Final Cut Pro 4 is
perfect for editing and finishing a wide variety of programs at virtually any resolution or frame rate.
Apple Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.apple.com/finalcutpro/
Platform(s): Mac
System Req: Macintosh computer with 350MHz PowerPC G4 processor and AGP graphics card • RT Extreme
requires a single 500MHz or faster PowerPC G4 (550MHz for PowerBook G4) or any dual PowerPC G4 •
Soundtrack requires a single 500MHz or dual 450MHz or faster PowerPC G4 Mac OS X 10.2.5 or later •
QuickTime 6.1 or later • 384MB of RAM (512MB required for RT Extreme and recommended for Soundtrack) •
1GB of disk space required for application installation • 5GB of disk space required for Soundtrack content •
9GB of disk space required for LiveType content • DVD drive required for installation
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Premiere
Developer: Adobe
Description: Adobe Premiere Pro software is a revolutionary nonlinear video editing application. Powerful real-time
video and audio editing tools give you precise control over virtually every aspect of your production. Built for
the exceptional performance of Microsoft Windows® XP systems, Adobe Premiere Pro takes video production to
an entirely new level.
Adobe Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.adobe.com/products/premiere/
Platform(s): PC
System Req: Intel Pentium III 800MHz processor (Pentium 4 3.06GHz recommended) • Microsoft Windows XP
Professional or Home Edition with Service Pack 1 • 256MB of RAM installed (1GB or more recommended) •
800MB of available hard-disk space for installation • CD-ROM drive • Compatible DVD recorder (DVD-R/
RW+R/RW) required for export to DVD • 1,024x768 32-bit color video display adapter (1,280x1,024 or dual
monitors recommended) • For DV: OHCI-compatible IEEE 1394 interface and dedicated large-capacity 7200RPM
UDMA 66 IDE or SCSI hard disk or disk array • For third-party capture cards: Adobe Premiere Pro certified
capture card • Optional: ASIO audio hardware device; surround speaker system for 5.1 audio playback

Compositing
After Effects
Developer: Adobe
Description: Adobe After Effects 6.0 software sets new standards for motion graphics and visual effects. It delivers
the speed, precision, and powerful tools you need to produce visually innovative motion graphics and effects for
film, video, DVD, and the Web. And it helps ensure a smooth workflow through its unmatched integration with
Adobe Premiere® Pro (Windows® only), Photoshop®, and Illustrator® software. After Effects 6.0 is available in
two editions: After Effects 6.0 Standard provides core 2D and 3D compositing, animation, and visual effects tools.
After Effects 6.0 Professional adds motion tracking and stabilization, advanced keying and warping tools, more
than 30 additional visual effects, a particle system, render automation and network rendering, 16-bit-per-channel
color, 3D channel effects, and additional audio effects.
Adobe Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.adobe.com/products/aftereffects/
Platform(s): PC, Mac
System Req: Windows: Intel Pentium III or 4 processor (multiprocessor recommended) • Microsoft Windows 2000 or
Windows XP Pro or Home Edition • 128MB of RAM installed (256MB or more recommended) • 150MB of
available hard-disk space for installation (500MB or larger hard disk or disk array recommended for ongoing
work) • CD-ROM drive 24-bit color display adapter • QuickTime 6.1 software recommended • Microsoft DirectX
8.1 software recommended • For OpenGL support: Adobe After Effects supported OpenGL card • Macintosh:
PowerPC processor (multiprocessor G4 recommended) Mac OS X v.10.2.6 • 128MB of RAM installed (256MB or
more recommended) • 150MB of available hard-disk space for installation (500MB or larger hard disk or disk
array recommended for ongoing work) • CD-ROM drive • 24-bit color display adapter • For OpenGL support:
Adobe After Effects supported OpenGL card.

Combustion
Developer: Discreet
Description: Combustion 2.1 is a powerful, resolution-independent, vector paint, animation and compositing
solution for multi-format work from the web to video and HDTV to feature film. It features an advanced objectoriented architecture with extensive caching, multiple views and real-time loop playback.
Discreet Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.discreet.com/products/combustion/
Platform(s): PC, Mac
System Req: Windows: Pentium® III, Pentium IV or AMD Athlon CPU, 450 MHz or higher • Windows NT 4.0 (with
SP 5 or SP 6a) • Windows 2000 • Windows XP® • 2GB main hard drive with ~120MB free space (70MB for the
software, 45MB for help) • 256MB of RAM • Video display card with 4MB of VRAM (1024x768 display with 24bit color minimum required) • Macintosh: PowerPC G3 or G4 CPU, 266MHz or higher • Mac OS® 9.x or X v10.x
QuickTime 4.0, 5.0 or 6.0 • 2GB main hard drive with ~120MB free space (70MB for the software, 45MB for help)
• 256MB of RAM • A video display card with 4MB of VRAM (1024x768 display with 24-bit color minimum
required)

Flint
Developer: Discreet
Description: Flint is a powerful real-time system for post production and broadcast environments. Based on
Discreet’s Academy Award®-winning flame® visual effects technology, flint provides leading digital artists with
an interactive design environment and real-time video capabilities and HDCAM support.
Discreet Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.discreet.com/products/flint/
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Compression
Bink
Developer: Rad Game Tools
Description: Bink is a “better-than-MPEG-II” class codec—it compresses with more quality than MPEG-II at up to
three times the playback speed! Bink uses up to 10MB less memory at runtime than other codecs. It has been
licensed for over 1,500 games since 1999! Bink is a hybrid block-transform and wavelet codec that can encode
your video using 16 different compression techniques (wavelet, DCT, motion compensation, a variety of vector
quantizers, Smacker-style, etc). With all of these techniques in one codec, Bink can handle any type of video.
Rad Game Tools Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.radgametools.com/bnkmain.htm

Smacker
Developer: Rad Game Tools
Description: Smacker is a compressor for video, animation and sound data. It is used in all aspects of multimedia
application design: cinematics, cut-scenes, video-sprites, transparent videos, single-image decompression,
scrolling video backgrounds, and more. The Smacker SDK has been used in over 2,500 games, because it’s fast
(real fast!), it’s easy-to-license, it has a terrific SDK, and its video quality is unrivaled in 256 color mode.
Rad Game Tools Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.radgametools.com/smkmain.htm

Granny
Developer: Rad Game Tools
Description: Granny is a powerful toolkit for building all kinds of interactive 3D applications. It features the most
efficient and flexible content exporters, data manipulation, and run-time animation system you’ll find anywhere.
It was built from the ground up to allow you to decide, on a case by case basis, precisely how Granny should be
integrated into your code and art pipeline. It has been licensed by over 200 games since its release.
Rad Game Tools Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.radgametools.com/gramain.htm

Cleaner
Developer: Discreet
Description: There are two versions of Discreet Cleaner, Cleaner 6 for Mac and Cleaner XL for PC, and each is
packed with all the tools you need to transform ordinary media into something electrifying. High quality filters
and total control of the industry’s leading encoders let you create stunning Windows Media 9 and QuickTime 6
video. Use MPEG-4 and Kinoma to master video for handheld PDAs and cell.
Discreet Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.discreet.com/cleanerxl/
Platform(s): PC, Mac
System Req: Windows: Pentium® 3 or 4, 800Mhz or better • Windows 2000/XP • QuickTime 6 or later (included) •
Windows Media 9 (included) • DirectX® 8.1 or greater (included) • 256MB RAM • 200MB available hard disk
space • 1024 x 768 16-bit display • Macintosh: Apple Macintosh computer with PowerPC® G3 or faster processor
(recommended: G4 or G4 dual processor) • Mac® OS 9.1 or higher and Mac OS X v10.1 or higher • QuickTime®
5 or higher • 128MB of RAM (recommended: 256MB of RAM) • Display card supporting 1024x768 resolution
and 16-bit color (recommended: 24-bit color) • CD-ROM drive 20MB of available hard drive space

Management Technologies Inventory
Asset Management
Clear Case
Developer: IBM Rational
Description: In an on demand world, when business requirements change abruptly, you need to respond swiftly.
Rational ClearCase provides the flexibility required to adapt quickly to change with the underlying control and
security needed to maintain order. By automating the time-consuming tasks associated with software
development, your team can do what they do best—write and test code. And by implementing Unified Change
Management, an out-of-the box, activity-based process, you can easily implement the necessary policies and
procedures to control change.
Rational Software Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.rational.com/products/clearcase/index.jsp
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Perforce
Developer: Perforce
Description: The Perforce SCM System features comprehensive software configuration management capabilities
built around a scalable client/server architecture. Requiring only TCP/IP, developers can access the Perforce
Server through a variety of Perforce clients (Windows GUI, Web, or Command-Line). Perforce can be deployed
quickly and easily, and requires minimal administration1, even for large or distributed sites.
Perforce Homepage. (n.d.). Retrieved July 31st, 2003.
URL: http://www.perforce.com/perforce/products.html

Sourcesafe
Developer: Microsoft
Description: Visual SourceSafe 6.0c is the ideal version control system for any development team using Microsoft
Visual Studio® .NET. Historically, problems within the team development environment stem from the inability to
work comfortably in a setting sensitive to their projects and source code. While every project requires an
adequate level of software management, the costs and overhead associated with file-based version control often
outweigh the benefits. By providing project-oriented software management, Visual SourceSafe enables teams to
develop with the confidence that their projects and files will be protected. It’s simple enough to use right out of
the box, and it’s integrated with the development environment developers already work in.
Microsoft Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://msdn.microsoft.com/ssafe/prodinfo/overview.asp
Platform(s): PC
System Req: PC with a 486DX processor, 66 megahertz (MHz); Pentium processor recommended • Microsoft
Windows NT® 4.0 with Service Pack 6 (SP6), Windows 2000 (all versions) or Windows XP (all versions) • For
Windows NT 4.0: 24MB of RAM; 32MB recommended • For client components: Typical installation: 59MB • For
server components: Typical installation: 128MB • Internet Explorer: 43MB typical installation, 59MB maximum
installation • MSDN: 57MB typical installation, 493MB maximum installation • CD-ROM drive VGA or higherresolution monitor; Super VGA recommended • Microsoft mouse or compatible pointing device

Version Control
CVS
Developer: CVS
Description: CVS is the Concurrent Versions System, the dominant open-source network-transparent version control
system. CVS is useful for everyone from individual developers to large, distributed teams. Its client-server access
method lets developers access the latest code from anywhere there’s an Internet connection. Its unreserved checkout model to version control avoids artificial conflicts common with the exclusive check-out model. Its client
tools are available on most platforms.
Domain Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.cvshome.org/
Platform(s): PC, Mac

Testing
Araxis Merge
Developer: Araxis
Description: Araxis Merge is the visual file comparison/merging and folder synchronization application from
Araxis. Araxis Merge saves time and reduces errors by enabling you to work quickly and accurately, whether you
are comparing individual files or reconciling entire branches of source code. Merge is a particularly useful tool
for code review or code audit situations: the tight integration between file and folder comparison makes it easy to
identify and review every change in every source file, even when comparing source hierarchies containing
thousands of files.
Araxis Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.araxis.com/merge/

ImageCast
Developer: Phoenix Technologies
Description: ImageCast IC3 is a Drive Imaging or Cloning technology that takes the work out of multiple machine
set-ups. ImageCast IC3 enables the user to “multicast” to hundreds of PC’s simultaneously, or to send a
standalone image to any network drive. Copying multiple machines with Windows 95/98/NT/2000/XP is fast
and easy. After deployment, use the Post Configuration Injector to customize each workstation with its
individual settings such as User name, Computer Name and IP Address. Workstations running on Windows NT
and Windows 2000 automatically maintain their unique Security Identifier (SIDs) with ImageCast IC3s integrated
SID Creator.
Data Duplication Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.dataduplication.co.uk/ImageCast%20IC3.htm
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Bug Tracking
Test Track Pro
Developer: Seapine Software
Description: TestTrack Pro delivers time-saving features that keep all team members informed and on schedule. Its
advanced configurability and scalability make it the most powerful solution at the best value. Move ahead of
your competition by moving up to TestTrack Pro. By automating your bug tracking process with TestTrack Pro,
you improve product quality, reduce time to market, and lower your customer support costs, giving you a
distinct advantage over your competition.
Seapine Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.seapine.com/ttpro.html

BugCollector Pro
Developer: Nesbitt Software
Description: BugCollector Pro 4.1 is a powerful, multi-user program, designed for software development
professionals to track error reports and feature requests from initial report through resolution. BugCollector Pro
includes multi-user security and permissions, a powerful report designer, robust filtering capabilities, automated
e-mail notifications, and much, much more.
Araxis Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.nesbitt.com/BugCollector/pro.html

Asset Management Tools
CuteFTP
Developer: GlobalSCAPE
Description: Used by millions worldwide, CuteFTP® is the easiest way to transfer files between your PC and remote
computers. Whether publishing a Web page, downloading the latest digital images, music and software or
transferring large files between your home and office, CuteFTP will get the job done quickly and easily, even if
you are a beginner.
GlobalSCAPE Homepage. (n.d.). Retrieved August 3rd, 2003.
URL: http://www.cuteftp.com/cuteftp/

Perforce
See: “Asset Management”

Wireless Game Development Tools
Development Tools
Danger
Danger’s hiptop platform represents a huge growth opportunity in today’s mobile device market. But that’s only
half the story. It also offers developers something highly prized: unhampered creativity. Compared to the
constraints imposed by previous mobile devices, hiptop means freedom and when the creative road is open,
development is just a lot more rewarding.
URL: http://www.danger.com/developers.php

Kyocera
When it comes to BREW-enabled wireless phones, no one has been at it longer than Kyocera Wireless Corp. In
fact, Kyocera’s QCP 3035e was the world’s first commercial BREW-enabled handset.
URLs: http://www.kyocera-wireless.com/partner/brew.htm
http://www.kyocera-wireless.com/7100_phone/7135/developers/7135_developers.htm

Motorola
Motorola strives to provide the latest cutting edge development tools and device features to enable compelling
wireless applications. Motorola’s toolkits are developed by Metrowerks, a leading provider of software and
hardware development tools and services to developers. Metrowerks’ award-winning CodeWarrior™IDE is the
most advanced toolset for wireless platform and application development. All of Motorola’s SDKs and emulators
plug directly into the compelling CodeWarrior IDE, so that you do not have to change your development
environment to change your target device.
URL: http://63.236.59.78/motorola/pcsHome.jsp?rNumber=-427719910&node_id=164

Nokia
This page brings together both Nokia and partner tools and SDKs for developers writing software for Nokia
mobile devices.
URL: http://www.forum.nokia.com/main/1,6566,030,00.html
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Sony-Ericsson
Join the Sony Ericsson Developer Program and access the knowledge and experience of leaders in the mobile
application development community. Sony Ericsson is working with Ericsson to support, encourage and help
developers like you to create winning applications. In addition, the developer program provides you with
excellent opportunities to get your applications to market.
URL: http://www.sonyericsson.com/developer/semcroot/global/p_home.jsp

Mforma
Mforma offers a free Software Development Kit (SDK) to its Developer Network comprised of leading content
partners, publishers and application developers. The SDK is an easy-to-use, open development framework that
shields the developer from the constant evolutions and complexities of the emerging wireless medium.
URL: http://www.mforma.com/products-sdk.shtml

Jamdat
JAMDAT Studios publishes wireless entertainment applications created by the most talented developers in the
world. These developers enjoy extremely high levels of support including a comprehensive SDK and other tools
to code for WAP, BREW™and J2ME platforms. Our integrated publishing services ensure your application is
reviewed and released at the highest level of quality to leading wireless network operators including Alltel,
AT&T, Sprint PCS, Qwest, Telus, Bell Mobility and Verizon. In addition, JAMDAT Enabling Technologies is
currently developing a sophisticated set of server modules for managing users and providing community and
communication within an application.
URL: http://developer.jamdatmobile.com/

In-Fusio (ExEn)
In-Fusio provides mobile operators with connected mobile games and related services. In-Fusio is commercially
deployed on in Europe and China reaching more than 200 million potential gamers. Our business model delivers
minimum guarantee and revenue sharing to external developers. As an external developer, you get access to our
fully dedicated platform and you take advantage of our new Software Development Kit. By choosing In-Fusio
solution, you can make money in the mobile phone market by distributing your game to our operators network.
URL: http://developer.in-fusio.com/

Cingular
The Cingular Wireless Developer Portal will make available to you the tools and resources required to
successfully develop your application. At your fingertips you will be presented with a personalized selection of
resources for development of your SMS, WAP, JAVA or Mobitex application. Of course, as new technologies
emerge, you will find support for those as well in the Cingular Wireless Developer Portal.
URL: http://alliance.cingularinteractive.com/

AT&T
We realize that in order for you to reap the rewards of your wireless development work, you need practical
information. Lots of it. That’s why AT&T Wireless created devCentral—our wireless developer program.
devCentral is your portal to essential tools, knowledge, resources and business opportunities designed to help
you with productivity and profitability.
URL: http://www.attws.com/developer/

Sprint
Sprint is opening our unrivaled Third Generation Network so developers can create, test and deploy virtually
any type of application on the enhanced Sprint Nationwide PCS Network.
URL: http://developer.sprintpcs.com/adp/index.do

T-Mobile
The developer center is your guide to developing for the T-Mobile network. From WAP to J2ME, you will find
helpful resources and tools to assist you in your development process.
URL: http://developer.t-mobile.com/tmobile/

Orange
Members will have access to the SPV development pages, the API zone, confidential information such as
extensive technical FAQ’s, comprehensive Library containing privileged information, suitable only for those who
have signed the Developers Forum Agreement and an on-line Discussion forum. Members also have the
opportunity to attend our programme of events and workshops.
URL: http://www.developers.orange.co.uk/devzone/

Java (Sun Microsystems)
The Sun Developer Network Mobility Program is the definitive resource for developers seeking to create, test,
certify and market Java mobility applications.
URL: http://wireless.java.sun.com/developers/mobility/
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Brew (QUALCOMM)
QUALCOMM is dedicated to ensuring that BREW™developers can readily access the resources necessary to
build their applications and their business.
URL: http://www.qualcomm.com/brew/developer/resources/dev_resources.html

Mophun (Synergix)
With our partners we are able to design exciting services and unique customer solutions that will increase
revenues for everyone in the ever-growing mobile games market.
URL: http://www.synergenix.se/

Symbian
As a developer targeting Symbian OS phones, Symbian Developer Network (Symbian DevNet) is your primary
resource to get access to the technical and commercial information and resources you need to succeed in the
wireless space.
URL: http://www.symbian.com/developer/index.html

Palm
Step 1: Join PalmSource, Inc.’s Palm OS Developer Program. You’ll get resources and support for developing
software or peripheral solutions for any handheld powered by the Palm OS®. You’ll find information on our
latest OS, programming support, simulators for testing and debugging and more.
Step 2: Join Palm, Inc.’s PluggedIn Program. If you’re working on solutions designed specifically for Palm™
handhelds, this is your resource for learning the ins and the outs of our exclusive features. You’ll find
information on Palm handheld specific software, hardware and more.
URL: http://www.palm.com/us/developers/

Windows Mobile
Find the development tools, resources and programs you need to develop and deliver innovative Windows
Mobile applications.
URL: http://www.microsoft.com/windowsmobile/information/devprograms/default.mspx

TTPCom’s WGE (Wireless Graphics Engine)
With WGE it is possible to take advantage of the GSM, GPRS, EDGE, 3GPP or CDMA networks by downloading
new games and applications over the air, sending SMS, EMS or MMS messages between users and creating multiuser content and games. Technologies, such as Bluetooth™and GPS are also made available, so that a whole new
world of possibilities is opened up to application and game developers.
Download the free Software Development Kit (SDK) to enable the development of games and find out more
information on how TTPCom’s Wireless Graphics Engine (WGE) works and how you can license titles to handset
manufacturers and operators for download.
URLs: http://www.ttpcom.com/ttpcom/wge/index.html
http://www.9dots.net/

Metrowerks
Wireless data applications represent a new marketplace with potentially limitless opportunities for
developers who stay ahead of changing technologies. Metrowerks offers our proven CodeWarrior development
tools and a full range of services to support the most popular wireless platforms, devices and processors. We
offer development tools for developers creating new devices, developers writing professional applications and
developers who need an introduction to a new platform. Whatever your interest or skill, Metrowerks has a
development tools to suite your tasks in the mobile wireless world.
URL: http://www.metrowerks.com/MW/Develop/Wireless/Default.htm

IBM
Web Services Tool Kit for Mobile Devices provides tools and run-time environments that allow development of
applications that use Web Services on small mobile devices, gateway devices and intelligent controllers. This tool
kit’s JavaTM Web service run-time environment is supported on the J2ME, WCE and SMF environments and on
the devices PoctketPC, Palm and BlackBerry. The C Web service run-time environment is supported on the Palm
and Symbian.
URL: http://www.alphaworks.ibm.com/tech/wstkmd?Open

Design Tools
According to Professor March in Southern Methodist University’s game and design department, no
exclusive tools for designing graphics are currently being used for the mobile platform. Basically the
design tools used to develop graphics for console and PC games are the same ones used to develop for
hand held devices as well.
Refer to the Technology Inventory for a complete listing of art/design tools.
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Wireless Platforms
Java2
Java is a programming language from Sun, which is becoming very popular for wireless applications. Many new
devices support some version of Java, usually J2ME MIDP but also PersonalJava, GVM, and others. Many
carriers worldwide are supporting Java apps, including NTT DoCoMo in Japan, Sprint PCS in the US, and most
GSM operators everywhere.

WAP
Wireless Applications Protocol (WAP) is the “wireless web” that got so much marketing a couple of years ago.
Though not as successful as hoped, WAP is still alive and looking forward to version 2.0.

BREW
BREW is a standard from Qualcomm for developing and distributing wireless applications. Currently, most
BREW apps are developed with C and C++, but in theory Java and other languages could be used. Carriers using
BREW include Verizon in the US, KDDI in Japan and KTF in Korea. (dedicated to CDMA)

SMS
Simple Messaging Service

Mophun
Mophun from Synergenix is a wireless game engine optimized for low power processors. Games are developed
in C/C++.

Symbian
Symbian is a partnership of wireless companies that has produced an operating system specialized for wireless
devices.

Palm
The Palm OS, familiar to many as the system that runs 23 million PDAs, is finding its way into phones.

Windows Mobile
Microsoft is now tuning their Windows CE products for wireless. There are two versions emerging: Pocket PC
Phone Edition, which uses a touchscreen and stylus and Windows Powered Smartphone, intended for onehanded operation.

ExEn
Execution Engine (ExEn) is In-Fusio’s wireless game engine, which is integrated with their download and
distribution system. Operators offering ExEn include Orange, Vodafone and Telefonica Movistar.

N-Gage
N-Gage is Nokia’s new, much-promoted game platform. Based on the Series 60 UI and the Symbian OS, N-Gage
games come on removable MMC cards and sport high-end graphics, sound and gameplay.

WGE
Wireless Graphics Engine (WGE) comes from TTPCom, who have applied their experience with phone firmware
(e.g. protocol stacks and chipsets) to produce a high-performance games engine.

MMS
Multimedia Messaging Service (MMS) is, as the name implies, a multimedia evolution of SMS. Send pictures,
video clips, and sounds to your buddies.

142

DIGITAL GAME FORECAST >> February 2004

E

Appendix: Experts Consulted
Adam Bloom, Senior Technical Manager, Siebel
Jim Bower, Ph.D., CEO, Nomedeon, Inc. and Research Scientist at UTSA and UTHSC
Ariel Comstock, Advisor, EGaDS!
Clark Crawford, Sound Designer, Acclaim
Tim Fields, Lead Game Designer, Digital Anvil/Microsoft
Sam Garmon, Principal, EDS
Ray Ghanbari, PhD., Senior Technical Architect, Yahoo, Inc. (Overture)
Dennis E. Hamill, PhD., CEO, Chairman and Founder, Nanotechnologies, Inc.
Vince Kamperman, Technical Director, Locomotion Studios
Chris Kasch, PhD., Professor, InterLABS Research Institute, Bradley University
Jay Lee, Lead Software Engineer & Database Programmer, NCSoft-Austin
Ethan McKinnon, Northrop Grumman Mission Data Systems
J. Douglass Monroe, Director, Alamo Area Aerospace Academy and Information Technology
and Security Academy
Curtis Neal, Video/Compositor/3D Artist, Digital Anvil/Microsoft
Luke Robison, ITSA Student
Jon Sari, Software Engineer, Maxis
Randy Smith, Game Designer, Ion Storm
James T. Smith, PhD., Principal Member Research Staff, Institute for Scientific Research, Inc.
Robert Smithson, VP Product Development, Motion Technologies
Lance Stites, Lead QA Tester, NCSoft-Austin
Sandy Stone, PhD., Founder, ActLAB, UT-Austin
Matt Stubbington, CEO, Big Sesh Studios
Gordon Walton, Sony Entertainment
Brendon Wilson, 3D Artist/Animator, NCSoft-Austin
Gil Winters, Principal, Entertaining Ideas—Game Licensing Agency
Darrell Woelk, AI and Games Coordinator, Digital Media Collaboratory, IC2 Institute
Chris Yesh, Lead 3D Artist/Animator, Origin Systems/Electronic Arts
Brad Zehner, Ph.D., IC2 Institute
Zvi Yaniv, PhD., CEO, Applied Nanotech, Inc.
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Appendix: Next-Generation Console Specifications
Table 24 Unofficial XBox2 Specifications
Specifications
Intel NetBurst microarchitecture (Pentium 4 or revised
name) on 0.07-micron process
Clock speed: 7-8GHz
SSE2 floating-point performance: 28 to 32 GFLOPS
(64 GFLOPS with architecture improvements)
External bus bandwidth: 5.33 GB/sec
System memory: 1024MB (1GB)
System memory bandwidth: 32 GB/sec (up to 64 GB/sec)
NVIDIA XGPU2
Clock speed: 1 GHz
128 gigatexels per second
512 billion anti-aliased samples per second
Full-scene anti-aliasing (4x, 8x, 16x, 32x, 64x)
64-bit color (16-bit floating point value per channel, RGBA)
2D and 3D texture compression
Z, stencil, shadow and multisampling buffers
Vertex compression
Triangle tessellation (including NURBS support)
Programmable pixel and vertex processors
Full hidden surface removal (boosting effective fillrate 8x
= 1 teratexel per second)
High-speed rendering buffer (partial frame buffer):
4MB to 8MB

High-speed texture cache: 8MB to 16MB
Textures and full frame buffers are stored in system
memory (1024MB)
32 to 64 hardware light sources
1.25 billion particles per second
3 billion polygons per second (peak)
1.25 billion polygons per second (sustained)
800 million polygons per second (with effects)
15 trillion operations per second
1.14 TFLOPS (1140 GFLOPS)
Screen resolutions: 640x480 (TV), 1280x720 (HDTV),
1920x1080 (HDTV), up to 2048x1536 (VGA)
GPU: ATI, derivative of R500 core targeting DirectX 10
800 MHz
1024 total voices (256 3D voices)
3D modeled sound
Dolby digital encoder
Multiple DSP units
10/100/1000 Ethernet
USB 2.0, DVD, HDD controller
40x DVD-ROM
160GB hard disk or 30GB solid state drive

US Release Date: Q4 2004
Japanese Release: not determined

PCVS Console, 2001

Table 25 Unofficial PlayStation 3 Specifications
Specifications
Main processor: code-named “Cell” produced by IBM
on 0.10-micron SOI process.
Clock speed: 3GHz
Floating-point performance: 196 GFLOPS
Operations per second: 2 trillion
3D geometric transformations: 2 billion polygons
per second
New processor design specifically for broadband
communication generation
System memory: 512MB
System memory bandwidth: 24GB/sec
Secondary processor: Emotion Engine on 0.13-micron
process (backward compatible with PS2)
Japanese Release Q4 2004
US Release Date: Q3 2005

144

DIGITAL GAME FORECAST >> February 2004

Clock speed: 300 MHz or 375 MHz (selectable)
GS3 (Graphics Synthesizer 3)
Clock speed: 750 MHz
Embedded DRAM: 32MB
Screen resolution: variable from 320x224 to 1920x1080
Fillrate: 24 billion pixels per second
Sound: SPU3+ CPU
Number of voices: 256 ADPCM channels + software
DVD-ROM
Built-in broadband Ethernet port
120GB hard disk

PCVS Console, 2001
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Gaming A Technology Forecast
Implications for Community & Technical Colleges in the State of Texas
This report is specifically designed to provide Texas community and technical colleges with insights and
data useful in identifying and initiating new technology-related programs in the field of digital games.
Though this report was designed for Texas educators, its contents may also be useful to a variety of state
and regional economic development efforts. Report highlights include:







The Digital Game Market
Game Related Technologies
Game Industry Trends
Game Industry Workforce Needs, Salaries, and Occupations
College Gaming Curricula

The report also discusses the unique transdisciplinary nature of gaming and potential relationships and
implications of gaming throughout 21st century science, technology, and education. This research was
conducted by the IC² Institute at The University of Texas at Austin in the fourth quarter of 2003.
Programs for Emerging Technologies
In 1999, the Texas State Senate mandated Texas State Technical College System Operations to “develop
and administer a program to forecast the types of technical education programs that are needed to
maintain and improve the State’s economic and technical competitiveness” (SB1819). In 2001, the Texas
Higher Education Coordinating Board provided funding under a Carl D. Perkins grant to Texas State
Technical College System (TSTC) to develop a process, later called the Program for Emerging
Technologies, for accomplishing the Senate’s goals with regard to the state’s community and technical
colleges.
Programs for Emerging Technologies (PET) identifies and forecasts new and emerging technologies and
respective future curriculum development opportunities for Texas community and technical colleges.
For additional information contact:
Michael A. Bettersworth
Associate Vice Chancellor for Technology Advancement
Texas State Technical College System Operations

Funded by the Carl D. Perkins Vocational and Technical Education Act of 1998
as administered by the Texas Higher Education Coordinating Board.
www.forecasting.tstc.edu

