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Online games have grown in popularity with the ever expanding reach of the World
Wide Web. Beinga leader in this area has set forth many efforts to supply content and
infrastructure to meet shjrowing demand. Ehdocument describes the features of a
serviceoriented architecture (SOA) platfoprovidingcomprehensiveervices for online
gaming callecEnginesi&€nginesideliversa feature rich foundation faynlinegame

content for selectedevelopers to supply games that include our community features and
online game services.

Online games are about fun and challenging experiences, personalizatigretition,

and social interactiormhe Enginegaatform helpsmakethese goaleasy to eliver.The

benefit is the platform makes available a comprehensive set of services any game
developercan tap into such that they focus their efforts on creating great games that take
advantage of the platform services. This approach lowers the barmatiyfto making
feature rich games while lowering the cost of game development and decreasing time to
market. The design and architecture of the Enginesis platform uses proven open source
technologies so it is cost effective to operate and maintain.

What Is Enginesis?

Enginesis a comprehensive welericesbased application s&er optimized for online
gamesEnginesisupplies the common community services most online games require, such
as player registration and profiles coregistration score subit leader boards,

awards player reputationmultiplayer ad delivery, trackingervices and much more.
Enginesis a platform thaprovides its services &my number oiveb sites at the same

time where each sit@anpick and boose the services it régps. Each web site maintains

its own view of data as there is no sharing of data between sites or registration
repositories.

Enginesis a servicé there is no user interface or GUI or anything to display at\&h

sites, games and other user targetgplications use the Enginesis API to build user
interfaces utilizing the servickgrovides all of the lovlevel services one would use to

build upon it a robust commuratyentedonlinegaming web sitegame or applicationA
particular web site aaselectively choose to expose any subset or all &nlgenesis

features to its users. Centralizing the functionality provides immediate return on investment
such as:

1 Best of breedComprehensive set of features and services to rival any current
competive platform.

1 Simplethesimple to usgaming platform opens the opportunity &ty level of
game developeto easily participate in providing services and content embedded
within theonlinecommunity.

1 Open: The services are available using popular@eden technologies and the
open implementation enables anyone from anywhere to use it.
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Enginesis Platform Overview i ‘

1 Service oriented approach: cleanly separate the functionality gradkirom the
presentation (frore¢nd). This leaves th@plication (gamesyeb siteyto expose
thefeatures they want in a presentation consistent with theamplication

design.

1 Economy of production: one small developmenadmnistratioream focused
on building and maintaining t hdemisder vi
resourcs.

1 Focused internal experts: dedicated team members are platform experts,iskilled
this problem domain

1 Flexiblehostingthe platform can be hosted centrally or at a designated hosting
facility. The platform uses mostly opsyurce components. Cent@dtingoffers
economy of scalproviding the servicedeployment and scalabilitidlowever, an
application can choose to supply their own hosting to possibly reduce costs or
maintain control over their product

1 Comprehensive gamisgrvicesgame syndicatin, user profilesnultiplayer
senices chat,leader boards, rankingdigital rewards, gifting, affinity points,
contestare just a few of the growing featureBach web site does not have to
develop,license, deploy and maintain these services.

1 Communt aggregating the user community such that we enjoy the benefit of a
network effect and participation in gaming events (multiplayer, tournaments,
challenges, etc.) is open to a broad and diverse audience.

1 Sponsorship: allow games to offer sponsorshipeadery, contextual advertising
and impression metrics.

T Localization: todayds mar ket demands
AP& are capable of delivering results including translations into local languages.

1 Growth: as new services are idaptifor demanded by the market, they are
rolled out centrally. New games to legacy games immelgiparticipate in the
new features.

Consumeisf the Enginesis platform atennected, onlirepplicationsAn application
usingenginesiwould be another wesite (employing HTTP services with Java, Ajax and
otherstechnologigs a browser based game client (using Flash, Shockuawg,Java,
ActiveX)a PCor Macgame mobile platforms such as iPhone, Android, Windows Mobile
or Blackberrypr a console gamwith an Internet connecti@asically, anything capable

of initiating a HTTP transaction and receiving &MISONin response may ugaginesis
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Figurel: EnginesisPlatform Access Diagram

Theusdibness rulesdéd of community sekEngmesses and
Application Service layer such that games and web site page coding does not concern

itself with the details, such as player ranking$ering leader boardspadge

assignrmants, tournament rules and so forth.

Why Enginesis?
Why invest in centralized software development of what, on the surface, appears to be a
relatively simple problem? Many individual games and even some web sites would not
require all the features provideoy Enginesisentralizingpnline game community
features and delivering them as a senad®rds businesses both large and smadiny
advantages, such as:
1 Individualgames and/or websites can pick and choose the features they require
from a largeand expanding platform;
1 Content syndication: content can be added to the platform and shared by
subscribing sites (where it makes sense);
1 Control: the application (game and/or web site) determines the games, content
and services they require;
1 Audience aggregatin: social media sites flourish on large and diverse populations
of users. Small sites gain the advantage okamed users from larger sitesrde
sites gain the advantage of a more diverse audience.
1 Pooling of development and support resources: limatkchdancy of one or more
sites developing similar features or learning from the same mistakes;
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1 Platform scalability

1 Feature development, all servicing sites gain the knowledge and experience of the
more advanced sites;

1 Open API allows both internal aegternal developers to develop new content
independent of the core platform team;

1 Consistency: a similar set of features deployed across all gaming and social media
sites affords the audience familiarity and comfort while interacting with any
Enginesisnabled site.

1 Client agnostic: any froend client can utilize the services: a web browser using
Ajax, a web site using HTTP, Flash, Shockwave, C++, Java and so on. Any
technology that can communicate using the HTTP protocol and proaass XML
JSONcan usdmnginesis

Enginesis Architecture

TheEnginesiarchitecture is a thretiered application stack consisting of:

1. Clientside SDK, where the client could be Flash (AS2 or$8)3D,
ShockwaveRHRHTML based games, web sites, Social Networking Jsitespr
a mobile platform such as iPhone or Andgroid

2. TheEnginesiglatformlayer, which provides session management, security and
data wrapping implemented in PHP

3. The data layer, providing all persistence andstusiness logianplemented in
MySQL

Refer to Figurel: EnginesiBlatform Access Diagraand Figure2: EnginesiServices
Relationship with a Hosting Web Sited see the section &talability

Enginesisas a comlete user registration and profile service but typickihginesis

going to act as a symbiotic extension to an existing web site. Most web sites already have
a complete registration system but they lack the services specific to Gagieesisan

extend the profile service of the hosting web site and provide its capabilities: leader
boards, badges, experience points, and soEoginesigrovides this extension through a
coregistration service (refer to the secti@mregistrationon pagel13.)

To perform caegistration Enginesisust understand how the hosting site identifies
authenticated users and requires access to the current loggser's display name and
identifying key such as usdr For example, on Facebook we use the Facebook Connect
API to perform user recognition, then use the Facebook user identifier to match the logged
in user to a user in the Enginesis database.
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Figure2: EnginesisServices Relationship with a Hosting Web Site

Open AP/

TheEnginesiglatform is open tall applicationdevelopers and authorized93party web

sites We provide API support through a Flash SDK for Flash clients, PHP interface files for
web sites using PHP, documentation and sandbox environment where new concepts can be
tried and tested. Alava (for J2EE site development), Unity 3DStmatkwave SDdte

on the roadmap.

Becaus&nginesis built as a web service, just about any applicatipable of issuing
HTTP POST operations and parsing XMISONresponse packets is a potentalginesis
client.Enginesigself implements no user interface or direct end user seihes.
methodology keeps things simple so that any moderate prognacam easily integrate
their required servicemnd format the result to their design
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Security

Everyone is familiar with the woes of keeping things secure on the Internet. Security is a
particular issue witBnginesidue to the competitive nature of m&s and the natural

tendency for hackers to attack the games and the web sites they live on. An even broader
security issue is the lack of trust in game clients themselves, since most games are
developed by third party external developers who may not becewsned enough or

qualified to deal with proper security.

Enginesigperates under a strict thréeered security model.

1 Public services functions available to anyone on the public Internet. An example
public service is viewing a particular leader biba

1 Authenticated service$ functions that are called hysersywho are logged in
and properly authorized to communicate Vitiginesiservers. An example of an
authenticated service is score submit.

1 Private services functions that are only called by#horized internal
administrators or services running on their behalf on a private network (i.e. Intranet
or VPN). An example of a private service is adding a new game to the database.

We employ a variety of measures to address security, including CAPSIidAAhash,

encrypted cookies and encrypted transmission payloads (e.g. Blowfish encryption of POST
data) where appropriate. Through the use of our client SDK most security measures are
modular yet transparent to the game programmer.

Scalability

The curmet implementation dnginesigses very simple but standard web technology:
Linux, Apache, MySQL and PHP (LAMP). However, very little of what we have done is
strictly dependent on this application stack. We believe nothing we have done is
dependent on theperating system or the web server.

Most of the core functionaligyd the business rulesthe platform arecoded in SQL
Stored Procedures and run in the database engine. THétle iat isinherently
dependent on MySQMe could migrate theodeto any robust SQL comiilale
database (such adicrosoftSQL Server or Oracle).

All our interface code, authentication and supporting services are coded in PHP. This layer
of functionality is dependent on a PHP module running on a web server, yat@$sano

web server dependent (PHP runs on almost any platform). However, since we are
dependent on PHP to take advantage of another technology (ASP or Java) would require
major code rewriting and possible-aechitecting parts dEnginesis

This architegte allowsEnginesi® run on as little as a single l@md computer servicing
a very modest audience (a few hundred users) and scale up from there to as large a web
farm as required to service the target audience. The following diagram shows the current
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Enginesideployment capable of serving hundreds of thousands of registered users and a
fairly large concurrent audience of tens of thousands of simultaneous users.

Public
Internet

Live Web Servers
- LAMP Stack web farm

Live Database Server
-MySQL 5.1

Multiplayer Servers
- Windows Server

Figure3: EnginesisProduction Infastructure

We alsoare able to deployAkamai Edge Suite delivery for many of our assets and

certain queries that are not immediately time sensitive. By integrating Akamai technology
intoEnginesiwe have some dynamic control over how haroaalr serves and

databaseare hit during peak load times.

Database Partitioning

An application design such as this usually leagbaitleneck at the data layer where all
processes block trying to read or write to the same placeEmpmesidesign addresses
thisissue with several partitioning schemes.

The primary key to most tables is the web site id, allowing data partitioning based on
web site registration repository. Multiple sites can be stored in the same database using
this keyWhen required,lie entiredata setis partitioned to separate database servers
based on this key as there is no cqm@ination of data between registration repositories.
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Enginesis Services

This section describes all the featuresrgfinesiCategorically these services are:

Social Services;
Ingame ad delivery
Quiz Widget.

A Phyer Profile Serviced services relatedbtan individual registered user;

A Gaming Serviced services related to a game or group of games;

A Multiplayer Services services supporting multiple registered users playing
the same game concurrentyong with bat,

A Notifications services, such as email, newsfeed and alerts;

A Tracking &metrics

A Ecommerce

A Localization;

A Search

A

A

A

The following sections will outline the features and services of each area.

Player Profile Services

/1" Anplayer is an entity that encapsulates the data attributes and services
%, associated with a registered userkrginesidVost sites call this a user,

! but since this is a gaming service and typically we call participants in
gamesplayerswe adapt that term here. The terms player and user are
interchangeable throughout this discussion.

The profile is a container of all the attributes for any individual registered player. Such
attributes include a screen name, password, birth date, locatioA, gayer in our
Enginesidatabase identifies a unique individual and forms the relationship of the player
with any participating data objects such as leader boards, tournaments, reviews,
comments, and teams, to name a few.

. Enginesis Online Games Platform
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Engloecs

Add To Buddies

1 Profile Wiewss

Profile Comments (07 Buddies (07

myndelicious47
watch my show, or i'll bomb your
country

AGE: 19

GENDER: Female
LOCATION: peortiand, OR US

RANK:

LEVEL: 27 n BRAIN CELLS: 9912

WACF Iy

Figure4: Profile With Avatar, Tag Line, Level Rating and Other Attributes

Profile Attributes

Member Since O07M 202007

Attributes are the data items associated with a specific profile. A summary of profile

attributes:

1 User Name: A pseudmme or screen name the player selectgpoesent him or
herself to other players. The User Name must be unique.

A playerds user name is their
represent the player (leader boards, lobbies, chat, profile, etc.) This helps to
protect trdeaentity aadypeovidesa fun way to represent an alter

ego throughout the gaming web sites. A screen name must be unique across any

single site (in case the database represents multiple web sites).

uni que

When ceregistration is used the user name comestfrerhosting web site.

1 Real name: The user's real name. This is captured in the profile when site
authorized communication occurs between the site administration asel ti his
is never reviled tother users.

1 Location: Location information includgsstdte, zip code and country code.
Enginesidoes not actually validate any of this information: it is expected the
hosing frorend would enforce its business rules on location information.

1 Date of Birth: we capture this to enforce COPPA complianceghic

tracking and to represent social context in profiles and gaming services.

1 Gender: used for avatar representation, demographic tracking and social context.

1 Tag Line: Each player may enter a sentence or two to make a statement that is
viewable by oher players.

1 User Info: A fredorm text field user's may enter narrative data about themselves

or things that are important to them to be used in a social context (e.qg. trivia about

me; my most important things, etc.) or a site may choose to structlmeatfor

Méblackburst-
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Enginesis Platform Overview ! ‘

specific responses (as World of Pop did with 20 specific pop trivia responses
associated with each profile).

1 Security features such as password and user security question (e.g. What was your
high school mascot?).

1 Opt-ins: we capture up to 31 inddual optins per user. For example, the user
may optin to a site newsletter and separately aptto receive information from a
particular site sponsor. Each-opts interpreted according to the business rules of
the hosting sit&nginesisnly manges the data capture and
provides services to process-op.

1 Avatar: a registered user customizes a\sitde avatar to
represent their image on site, in leader boards, and within game
that support it.

1 Sitewide experience points: as players play
games and submit scores or win/lose in
multiplayer games the business rules of the ~ Welcome DarkMatters!
hosting site determine how many experience
points that play earned the player. Experience
points are accumulated on a sit@le basis to
determine most active players and dotiish
really good players from mediocre players.
(NOTE we also support tracking experience
points on an individual game and group of
games basis. These accumulators are discuss
the Gaming Services section).

1 Game Play HistorjEnginesigacks a certai
amount of prior game plays on behalf of each

registered user for each game they play. Ecdit My &vatar
1 Best Scor€Enginesisacks the player's best 13 Profile Views

score for each game played on a given site, ~ -#stbegin 11ATAT 005 pm
Refer to the section on Gaming Services for
more information about scores. )

Game Play History

1 Profile usage statistics: various statistics are | Too wany Guestions ~|
tracked such as date profile was created (so &
site can show "member since 1999"), date/tim
of last login, number of logins, date profile wa

Best Score: 13,221

last modified. Rank: 9,160

1 Buddy List: Users maintain their own list of ott oate Score
players on a given site they regularly associat 08807 1:28 pm 503
with. Mainly used for chat, but also for URfgeiy 1igopm iy 502

022807 1:26 pm a0
092807 1:25 pm 500
OFM207 10:27 am 10,609
070907 &:11 pm 2,637
70707 1:41 pm 13,221
07oz07r 700 pm 5,607
OEM207 12:29 pm 6,474

multiplayer gaming, challenges and teams.
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Welcome DarkMatters! Edlit by Account | Edit My Profile | Edit My Security Info and Password

Profile Comments (2] Buddies (T)

= YOUR BUDDIES ==

& <
Edit My Buddies
GAMEBUS
MAJORTOM KYLELAUREM TUPAKAPOOR BERTHA
(L LI

Edlit My &ovatar

13 Profile Wiews
La=t Login: 11417407 10:05 pm OE SLAYER ELECTROTAMK JD 1S GOD

Game Play Histary
| Too Many Questions ;l

Figureb: Profile With Buddy Editor

1 Favorite Games: Each player can maintain a list of thesriftavgames. Usually
used as a short cut.

1 Comments: Other players can comment on players. This forms a community
arbitration system.

1 Gifts: A collection of gifts the player earned or was gifted.

. Enginesis Online Games Platform
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T

Welcome DarkMatters! Edit ly Account | Edit My Profile | Edit My Security Info and Password

Profile Comments (2) Buddies (7)

s COMMENTS
& <

gamebus bertha

. i hella

090707 1:02 PM Delete Commernt
DarkMatters
g . EIE[ETE]

Q8520007 3:05 P Delete Comment

Edit My &watar

13 Profile Yiews I
Last Login: 111707 10:05 pm

Add Comment

Previous 25 Back To Top  Mext 25

Game Play Histary
| Too Mary Guestions ;I

Figure6: Profile With Comments

Badge& Achievemest A player can earn badges in certain gasf@ superior
game play or achieving certain predefined milestones. Once earned the badge is
never taken away from that player.

Game Rating: a player earns a rating when playing individuaiptayer games,
since a rating is dependent on the player's performance in that specific game (it's
not a sitewide value). This is described in more detail in the multiplayer section.

Coregistration site key: for sites requiringregistration we trackie user's key
on the other site such that the profile can be linked.

Personalized game content: Certain games support personalized content (level
builders, custom tracks, etc.). For examples of this feature see Deer Stacker on
Comedy Central or White RappBoom Box on VHL1.

Currency (affinity points): Registered users accumulate currency as they interact
with certain features that reward specific interaction. Currency differs from
experience points in that they can be redeemed or deducted from the players
account. Currency is a form e€Ee@mmerce where players can redeem their
currency to purchase itemsdgame, digital rewards, etc.urrency is tracked per
user on a sitavide basis and by individual game when set up. Currisncy
discussed further in teecommerce section.

Notifications: Information alerts sent to users indicating certain important events
that have occurred involving their profile. Such events include: buddy add/remove,
another user commented, forum reply, leader board change, challeage e

team update, etc.

Message boards and Forums: users may post comments in forums.
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1 Team Membershipggistered users may hateam affiliations and role within
the team(captain, player, substituf€&sames, challenges and tournaments will then
be extended to recognize team competition.

1 Groups: a network of users who maintain similar interests. For example, the Trivia
Lovers group.

1 Mobile device: player's mobile device address for alerts, presence indication,
challenges.

Profile Services

Services arehte functions provided by the system that act upon profile attributes and
compound other services, such as sedunmigjnesiservices specific to profiles are:

1 Register new account

1 Update existing registration

1 CAPTCHA service

1 Login

1 Forgot password

1 Get User Statud returns various attributes such as last login time, number of
logins, date account was created, etc.

1 Get Users Online

1 Logout

1 Coregistration with othezxternalweb sitesor profile management systems;

1 Avatar rendering service (for examepsee
http://  www enginesis .com/avatar /index .php?site_id= 100 &user_id=1&size=1 )

1 Various access, set and listing methods for all of the previously discussed attributes.

Co-registration

Depending on initiatives, resources and timing we partner with exderpatfty sites for
content and services. We always want the user experience to appear seamless such that
the user believes it is one cohesive Isiteay benecessary for user profile data to exist

in more than one placer parts of the profile exist ian auxiliary databaseWe

developed a ceregistration service that allosginesi® know where to look if profile

data exists outside its realm.-@mistration presents two data problems:

1. User registration data originates on & Barty site andshou be linked tothe
Enginesidatabase.This methodology has been implemented on MTV.com,
VH1.com, ComedyCentral.com (using both UREG and Flux registesteigok,
Yeti Games and multiplayer GameTrust games.

2. User registration originatestime Enginesidatabase and linked ta 3 party
web site We use this method wi@heetah Mailgertain Electrotank and Facebook
games.

A user can register anhosting web sitand Enginesisanaccess the authentication

informatiorand automatically match thaserto a profile in theEnginesidatabase.

Enginessol ds and associates the hosting siteds
game dataare linked
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Englecs

enginesis.ourwebsite.com

Request for
service (e.g.
SubmitScore)

Read Enginesis Session Cookie

www.ourwebsite.com

" decrypt data, verify contents

Read SiteAuth Cookie

Get User Info:
Get user_name, primary key user_id

Decrypt data
Is Session no
Valid? '
Is Session
Valid?
yes
yes
Find Existing User Or Auto-Create
new User: S —
Map site_user_id to user_id
Set Enginesis Session:
v
Continue with service call <
User not logged in:
Return info to caller so a login request
can be invokved
v
done

Figure7: EnginesisCoregistration Model

Other Profile Concepts

Enginesis a robust platform containing many features. This section describes features and

concepts that may require additional information to understand the platform.

Teams

A team in the online gaming sense is a collection of play@se collective game
play results are considered together (as if a single player) for scoring, competition
and ranking purposes. Tteamcan have attributes such as a name, a mascot and a
bio. Teams are usually fixed in size but that number depende @pphication the
team participates inTheteamwill act as a single entity under certain gaming models
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such as in a tournaméeamscan compete against each other and look like a single
player. Theaeamterminology may also include gujldensand posibly others
depending on the profile of the web site audience.

Groups

A group is an organization of players with a common interest. Organizing players into
groups is a common social media construct. Group profile attirizitete the group
name, descripn, logo and imageGroups also have a membership (a collection of
existing users) and owner/moderators (users who can edit the group attributes and
membership.)

Avatars

The avatar system we developed is very flexible and not dependent on any particular
web site. Avatars can be included inside games and on web pages and kaktaed
applications. The avatars them selves are divided in to parts, or layers, and individual
sites have a small degree of flexibility determining which layers they use and

compeéte flexibility determining the assets that make up the individual parts. For
example, there are different head shapes, hairstyles, eyes, nose and mouth, as well as
stylish accessories such as hats and body art.

-
"
»
g
»

‘::_:

=
3

Figure8: Comedy Central Avatar Builder

Enginesigrovidesopenservices to render avatars as .png formatted files in a variety
of different siza This way any application has access to the avatar image.

Enginesis Online Games Platform
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Game Services

Gane services encapsulate the functionality related to a particular game
group of gamesesiding orthe Enginesiservers

A game is a container of the attributes associated with a single game. Game
attributes are name, description, thumbiaplementation technology (such

that the code knows how to generate the <object>aad communicate
configuration information to the gamknks, and so on. Games may also have
other rendering flags such as active/inactive (do not show inactive garamsgame

list), public/private (private games available only to logged in users), time sensitive begin
date/end date (game only available for a promotion period) and premium/pamium
content.

The topline features of games are:
A Game Delivend Fla$, Shockwave, Javanity,ActiveX Download (.exe, .0sXx).
Games can be delivered directly, through iframe, or embedded using
object/embed tags.

A Leader Boardsupporting altime, monthly, weekly, daily and arbitrary time
period aggregation

A Game group$ two or more games considered together, such as a game suite,
where they share player rankleader board awardsand experience points.

A Sitewide, game group contest, tournament and single gantasger ranking.

A Game source, assets, attributes for progratim{@MS) staging

A Game syndication: feeds to communicate games, gamedists,
recommendationkgader boards to $and 34 party affiliates.

A Game Organization: games organized by genre, popularity, franchise, related
games (links, associated shows liokveb pages, associated download ganoes)
arbitrary producercontrolled ordered lists.

A Developer attribution.

A Featured gamesSite producers can designate specific games as featured.

A Recommended games. Site producers can designate a relationshipnbgdwess
such that when a user expresses interest in a given game a list of other games
related to that gameare shown.

A User favorite games: users may maintain their own sorted list of favorite games.

A Game ratings (by user votes).

A Game eviews (by users).

A Game event tracking.

A Profile status and avatar integration.

A Awardssuch abadges, achievements, trophies and temporal awards.

A Challengesvhere users can pick a game and challenge their friends and maintain
a private leader board for a given period of time.

A Gifting. Site producers or game developers can designate gifts that are available
for specific games. Gifts can be earned by level, affinity points or reward.

A Ingame ad delivery.

A User generated content (UGC), galleries, usage statistics and user ratings.
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A Player augmented games (user generated condeugprs can design their own
characters, enemies, levels, environments, etc. such that either they can restore the
game or other players can play their creation.

A Multiplayer services integrating friends, tcipdayer ratings and other profile
services in multiplayer games.

Features in Development:

A Contestopen competition for a fixed period of time tied to prize or digital
reward.

A Tournament3he current tournament system can be expanded to include more
camplex features.

A Dynamian-game adsponsorshipnlike preroll, postroll or interstitial ads,
dynamic irgame ads are deeply integrated into the game. An example would be
a Toyota sponsorship in a game featuring cars would swap out a generic car for a
Toyota model Since this is direct interaction with the user a higher value can be
placed on the ad impression.

Score Submit

A score is a result of @@mpletegame played by a user at a particular date and
time.Given the configuration of the game on Er@nesiservers, the score submission
may trigger other events such as experience points, badge awards, challenge
reconciliation and various notifications.

Games and their representative leader boards may also have multiple time periods.
Therefore a singlscore submit may have an effect on more than one leader board.
Time periods are arbitrary windows of time. All games must use-theeatime

period, meaning the scores are managed without regard to time. Most games will use
additional time periods suds daily, weekly, monthly and others. As scores are
submitted the system checks what time periods are currently active and updates each
time period leader board accordingly. If, for example, a game has a daily and a
monthly leader board then each scorbrsii affects 3 leader boards: atime,

today's daily and this month's monthly leader boards. In all cases, a given user's score
is updated only if they beat their prior score on the given leader board.

The system manages a score history and always Keepsayers best score for each
game played. The best score in the history may not necessarily be the score that
appears on a leader board due to the context of the leader board query. For
example, the best score earned 3 months ago may not make the le@aterwhen
showing players scores earned for the current month.

Leader Board

A leader board is an ordered list of scores for a particular game in a date range,
showing the best score for each user. Any given user appears on the leader board
only once, and always shows the best score earned by that player under the
constraints of the query (date range, tournament, and challenge).
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Player Ranking

Players are ranked on individual game leader board by sc@rfe.support both high
score games (the higher the score the better the rank) arsttoyer games (such as
golf where the lower the score the better the rank). In the cassdhé player who

submits first is considered the better rank.

Game Group and Site-Wide Rank

Enginesisas a game group concept where any number of games that appear on a
site can be considered together for player ranking. This is similar to the Olympic
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