For more information contact:
=B Dr. Charles Cusack
| 233 VanderWerf Hall

27 Graves Place

. Evan Peck (Gordon College) . Maria Riolo (Cal Tech) . Charles Cusack (Hope College) . Holland, M 49423

cusack@hope.edu

Phone: (616) 395-7271
FAX: (616) 395-7123

The popularity of online casual gaming can be exploited as While volunteer computing has proven to be useful to the

a tool for distributed computing. To demonstrate this, we research community, it has fallen far short of its full SEARCH TREE UF A GRAPH

present Wildfire Wally, an online casual game which solves potential. There have been at least four distinct barriers to One way to consider the cliques of a graph is in a search tree, as below. The volunteer MANY GAMES FOR ONE PROBLEM
the maximum cligue problem. As players struggle to participation in volunteer computing: /ack of awareness, computing algorithm we use to solve the maximum clique problem exhaustively traverses LEVEL 3

contain a voracious forest fire by creating fire lines and lack of broad appeal, a limited demographic, and /ack of this tree to find the largest cligue. At each node, the algorithm either chooses which child to The only communication between the game and the problem ]2567
solving portion of the application is a list of choices and

dousing flames, their actions are used to make algorithmic technical savvy. explore next or, if the node has no children, backtracks to the node’s parent.
decisions decisions. This allows our implementation to plug in different
' We believe that casual online gaming is capable of breakin ituti i
o | | g CJ. .P . g [0.12.3.4.5] games by substituting only one java class. 70MBIE SPEED: 20
Wildfire Wally is a prototype of a concept that can have a all of these barriers. Games as a medium immediately ‘ o . J0MBIEATTACK: 44
significant impact on volunteer computing efforts. We overcomes barriers of awareness and broad appeal. As long as a player makes decisions in a game, his or her \ ,
[0/13.4] [1]2.3.4 5] [213.451 13|51 141 1I5] gameplay will work seamlessly with our search tree solving

believe that complex problems can be presented through Casual gaming websites such as AddictingGames, MiniClip,

online casual games—combining the efficiency of and Yahoo! Games have experienced remarkable success

distributed algorithms with the accessibility of engaging as of late. Also, casual games appeal to a more balanced

game play. By integrating distributed algorithms into demographic and can even be specifically catered to

games, we believe we can overcome many of the different people groups. Finally, since online casual games

obstacles currently facing volunteer computing. are by definition, simple and not overly complex, the final
barrier of technical savvy is broken.

algorithm. Hosting a variety of games gives us the opportunity P AUSE
to appeal to players of particular gaming genres.
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[ A mock-up zombie game that could easily be implemented with our application |
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Wildfire Wally serves as an example of how games can be

used to accomplish work, allowing people from across the PROBLEM (01001000 'éhe implemelntation beh::d Wildfire c,iAi ally and t:etButtcg)n
: 11000000 ame can solve any problem mapped to a search tree. Once
globe fo simultaneously work on the same problem SEARCH TREE TO BUTTUNS g g 2 3 2 g ; g again, only one java class needs to be substituted - one that is
10010001 o . g . .
There is only one decision-making step in the process of solving a node: choosing which of I —— ta.llored to the specific problem (in our case, the maximum
the node’s children to explore next. We can give the player control over this step by | (00100100 clique problem).
representing each child of the node as a button. \ TRAVELING |  However many games and problems we implement, each game

EXACT COVER SALESMAN
PROBLEM PROBLEM

[ Several problems that could be solved using our game |

Wildfire Wally is a prototype of a volunteer computing game. Players play as Wally, a red-bearded wilderness personality, who
is trying to protect his forest from a raging fire. Wally contains the flames by either dousing blazing trees with water, or by
creating fire-lines that isolate a burning area of the forest. As players progress from level to level, wind gusts and dropping
humidity make containing the fire increasingly difficult. If a certain number of trees are not conserved, the player loses.

will be able to solve each problem.
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m - umq&# A* S WIND: 10 MPH > N A : | | \ 7/ aa a2 Tﬂb:RTrds You:;::ses While players’ decisions have meaning within the context of Wildfire Wally,
' W ._ g [1,2,3,9] No choices left BLUE SHILE their gameplay cannot solve the maximum cligue in an intelligent manner.
#f!ﬁ AC# HUMIDITY: 23% G/ ‘" / o Future progress can be made in constructing games that generate visual

representations of problems - allowing players to have a more direct

_ o > BUTTUN GAME REPRESENTATIUN = interaction with them. While Luis von Ahn’s human computing work at
PAUSE " 4? i 2 o7 The button game simply presents the above representation to the player. Every time there - Carnegie Mellon (left [5]) has focused on problems that computers cannot do
‘ | Sy ne 9 e well, we similarly believe we can model algorithmic problems, allowing

are children to choose from, they are displayed as buttons. Which button the player presses - : : -
determines which child will be explored next. . ' . |

people to use their ingenuity to improve the algorithm.

Screenshot from www.espgame.org. © 2005 Carnegie Mellon University, all rights reserved.
Patent Pending.

=10l x|

% e Lame
Game: Level: Problem: Instance: Stop using it

Your score = 8735709

MASSIVELY MULTIPLAYER ONLINE GAMING

While our focus has primarily been confined to casual online gaming, the
persistent worlds of MMOGs provide a wonderful opportunity for volunteer
computer games, particularly in the realm of human insight. Many MMOGs
already consist of large social constructs that work together to accomplish
difficult tasks. Since MMOGs typically allow for emergent gameplay, the world
would allow users to interact with the algorithm in unexpected ways. Our hope
is that emergent behavior can lead to an improvement in the algorithm, Finally,
_ . - _ the complex worlds of MMOGs provide an ideal environment for game designers
a9 om iz com. 2005 007 BlEzard ntranment nc. AL i e to try and represent problems in new and innovative ways.

World of Warcraft and Blizzard Entertainment are trademarks or registered trademarks of
Blizzard Entertainment, Inc. in the U.S. and/or other countries.

Stop

1. maria 8735700
2. evan 8730888 26
3. testuser01 8730497
4. ferzle 0

ONE BUTTON CONTROL EASILY EXTENDABLE
The entire game can be played using nothing but mouse Different dimensions of gameplay can easily be
e' clicks. This provides simplicity and caters to all levels of added to the game:

computer users. —> Random rainstorms that douse fires

Logged in as maria.
Depth: 2;

Subsolution: [1, 6],

Size of hest solution so
far: 0;

—> Players need to protect houses to win

GENDER/AGE INCLUSIVE
Fighting a forest fire does not exclude any major demographic. The —> Campers could spark fires mid-level

combination of strategy in building fire lines and skill in quickly
extinguishing fires caters to all age groups.

MHurmber of hest solutions: 0;

Murmber of nodes: 0

—> Geological barriers like rocks or rivers could
effect fire spread

Run in hackground

RAPID GAMEPLAY REPLAYABILITY
The constant clicking corresponds to constant progress in
the search tree WIND: 10 MPH > piay i never repeated from game to game WILDFIRE WALLY REPRESENTATION Request st of 1] Anderson, Davld P McLeod VI, John; “Local Scheduling for
HUM|D|TY 23% Each level, players are given a randomly problems : " : : g

confiqured forest with a random lightning While playing Wildfire Wally, the player’s clicks are also mapped to choices in the search- Volunteer Computing.” Paralle/ and Distributed
DISPLAY OF PROGRESS m d@ strike. Also, variables such as humidity and tree. Instead of having one button represent each choice, a simple rule maps each square on Return problem list Frocessing Symposium, 2007. IPDPS 2007. IEEE

: : , . . . .. . . . Int. tional. 1-8.
Updating scores makes the player’s actions feel meaningful both in wind can drastically alter gameplay. This the game world’s qud to a choice. This mapping IS entlrely Independent of the dISpIay or fterhational. pages
M %Cx@ keeps players engaged in both the game and status of the forest, allowing us to use the player’s actions to work on the problem without
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> At most, Q.39% of online computers participate in volunteer computing [1] [2]

WIND: 10 MPH > o | o
58‘V —> An estimated {00 million people in the US will play a computer game 0 This diagram demonstrates the client-server communication during a
__JvO/0 this year [3] HUMlDlTY 23%1 o g : Lo .
game of Wildfire Wally. All of the game information is contained on the
client, while the server accepts and passes information about the
‘ problem. The area boxed in by a dotted line is typically repeated many —> Hope College

times during gameplay. The more times this is repeated, the more > National Science Foundation grant CNS-0353566
progress is made in the maximum clique problem.
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—> The core and casual downloadable games sector grew over 1009%
from 2003-2004 [3]
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I_B..]A. 2 699, of American heads of households play computer or video games [4]
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