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(57) Abstract: This description describes techniques for
processing events in a wagering game machine. In some
embodiments, a wagering game machine includes a game
controller configured to instantiate a game state element
based on game state element generation information and
game state types, wherein the game state element is con-
figured to present a wagering game, and wherein the game
state element includes states, wherein each state includes
behaviors. The wagering game machine can also include
an event controller to notify the game state element about
events, wherein the events cause the game state element to
move between the states and to perform the behaviors.
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PROCESSING WAGERING GAME EVENTS

RELATED APPLICATIONS
{0801} This application claims the priority benefit of ULS. Provisional Application Serial No.

60NE63,273 filed Oct 27, 20006.

LIMITED COPYRIGHT WAIVER
0002} A portion of the disclosure of this patent document contains material which s subject
copyright protection. The copyright owner has no objection to the facsimile reproduction by
anyone of the patent disclosure, as it appears in the Patent and Trademark Office patent fifes or
records, but otherwise rescrves all copyright rights whatsoever, Copyright 2006, WMS Gaming,

Inc.

FIELD
{00031 Embodiments of the inventive subject matter relate generally to wagering game systems

and, more particularly, to wagering game systoms that record and process events,

BACKGROUND
{0004  Wagering game machines, such as stot machmes, video poker machmes and the tike,
have been a corerstone of the gaming mdustry for several years. Generally, the popularnity of
such machines depends on the hikelihood {(or perceived hikelihood) of winnimg money at the
machine and the intrinsic entertainment vatue of the machine relative to other available paming
options, Where the available gaming options inclode a number of competing wagering game
machines and the expectation of winning at each machine is roughly the same {or believed to be
the same), players are likely to be atirgeted to the most entertaining and exciting machinges,
Shrewd operators consequently strive to employ the most entertaining and exciting machines,
features, and enhancements available because such machines attract frequent play and henee
increase profitability to the operator. Therefore, there is a continuing need for wagering game
machine manufacturers to continunusly develop new games and gaming enhancements that will

attract froquent play,
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SUMMARY
[O00S] A wagering game machine comprising a game controller configared to instantiate a
game state clement based on game state clement generation mformation and game state types,
wherein the game state clement s configured 1o present & wagering game, and wherein the game
state cloment includes states, wherein cach state includes bebaviors: and an event controlier (o
antify the game state elemant gbout ovents, wherein the events cause the game state element to
move between the states and to perform the bebaviors.,
[0006]  In some embodiments, the game state clement s associated with a game piece that 18
used in the wagering game, and wherein the events are player inpuis associated with the game
piece.
[087]  In some embodiments, the events indicate player inpuis associated with the wagering
game.
[0808]  In some embodiments, some of the behaviors define operations for presenting the
Wagering game.
10808} In some embodiments, the game state eloment generation information and game state
fypes mclude object-oriented classes, and, in some embodiments, game state element generation
information identifies the game state {ypes.
{0018} In some emboduments, the game controller includes an inferpreter,
[0811]  In some embodiments, the game state element 13 associated with a game piece m the
wagering game.
[0812] A method comprising receiving mformation indicating a set of game state elements to
be used in presenting g wagering game, wherein cach of the game siate clements defines states
and behaviors; creating the game state elements using the imformation; and presemting ¢
wagering game psing the game stale elements, wherem presenting the wagerning game mcludes,
receiving an event; determining which of game state clements is {o be notified of the event; and
notitying the game state clements about the event,
{0013 In some embodiments, the information includes a seripting language file, and wherein
the creating of the game state clements 18 performed by interpreting the script.
[0014]  In some embodiments, the information includes program code defining object-oriented
classes, and wherein the oreating the gane state eloments tnchudes instantiating objects based on
the object-oriented classes,

0818 In some embodiments, the determining 18 hased on information contained in the event.
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{0816]  In some embodiments, some of the game state elements are associated with game
picces used in the wagering game.

[0617]  In some embodiments, the method is further comprising determining, in the game state
clement, a current state, wherein the determining s based on the event; and performing the
behaviors of the game state element.

18] In some embodiments, some of the behaviors defing operations for presenting media as
part of the wagering game.

[0019] A machine-readable medivm including instroctions that are exccutable by a machine,
the instroctions including instructions to detect events, wherein some of the events mdicate
plaver input associated with a wagering game, and wherein others of the events mdicate
machine-generated responses associated with the wagering game; instructions 1o move between
states based on the events, wherein some of the states are associated with a game piece used in
the wagering game, and wherein the states define operations for presenting a portion of the
wagering game; and instructions to perform the operations for presenting the portion of the
Wagerng game,

[0028]  In some embodiments, the instructions are part of an object instantiated from object-
ortented classes defining the states and operations.

{0821 In some embodiments, the instructions to perform the operations for presenting the
portion of the wagering game include instructions to access media files.

[00221  In some embodiments, the instructions are represented in g soripting language.

[0023] 1o some emboduments, the instructions are represented 1w Lua source code.

{0024}  In some embodiments, the instructions deline objected-oriented classes, and wherein

the structions include source code for a scripting language.

BRIEF DESCRIPTION OF THE FIGURES
[0025]  Embodiments of the invention are lustrated in the Figures of the accompanying
drawings in which:
[0826] FKigure 11s a dataflow diagram ilustrating dataflow and operations associated with
events and states in a wagering game maching, according to example embodiments of the
nvention;
0271 Figure 2 i3 a block diagram ilhustrating a wagering game machine architecture,

gecording (o example embodiments of the invention;
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[0028]  Figure 3 is a block diagram illustrating a wagering game engine, according to example
embodiments of the inveniion;

[0029]  Figure 4 is a block diagram illustrating a game state clement, according to example
crabodiments of the imvention;

{0036} Figure 513 a block diagram llustrating a wagering game petwork 300, according to
example embodiments of the ivention;

[0031] Figure 6 is a flow diagram llustrating operations for initializing a game engine,
according to example embodiments of the invention;

{0032} Figure 7 i3 a flow diagram ilustrating operations for processing events in a game
enging, according to example embodiments of the nveation;

j08331  Figure 8 15 a flow diagram iHusirating operations for processing events in @ game stale
slement, according to example embodiments of the invention;

[0034] Figure 9 is a block diagram illustrating a game state clement incloding states defined in
a sample code segment, according to example embodiments of the invention and

[O835)  Figure 11 18 a perspective view of a wagering game machine, according to example

embodiments of the invenbion.

DESCRIPTION OF THE EMBODIMENTS
[0836]  This description of the erabodimients 1s divided mio six sections. The first section
provides an mtroduction to embodiments of the invention, while the second section describes
example wagering zame machine architectires. The third section deseribes example operations
performed by some embodiments and the fourth section describes example wagenng game
machines 1w more detail. The fifth section includes a code sample. The sixth section prese

SO gﬁﬂﬁl‘i‘ﬁ conunents.

fntroduction
[0037F  This section provides an infroduction to some embodiments of the ivention. Some
embodiments include wagering game niachines that penerate and process events in the course of
presenting wagering games. The evenis can represent player inputs {e.g., button presses),
machine-generated responses (e.g., mers expiring, completion of animations, efc.), and other
OCCLITENCES 1 & wagering game svstent, In some embodiments, wagering game machines
include logic that defines & discrete set of states refating to the events. When the logic detects

events, it can move between states and perform operations associated with the states, For

4
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example, when a player presses a slot machine™s “bet one™ button, the machine can generate an
event representing the button press. The machine can process the event using the states and
operations.

[0038]  In some embodiments, the fogic for processing wagering game cvents is implemented
using a seript interpreter and seript (1.e., a seripting language file). For example, the logie for
determining a game result can be included in a script. To deternune the game results, the script
interpreter interprefs and executes the seript. One benefit of implementing event logic using a
script is that the seript interpreter can exeoute the seript without first compiling and linking the
seript {L.e., without pre-execution processing). This aliows technicians (or the wagering game
machine self} to replace event logie without shutting down the machine to compite and link the
new event logie. Another benefit of using script 1s that script is typically more human-readable
than other programming fanguages, so it can make game development more managable. Figure 1

provides an introduction to some embodiments of the event processing logic,
{00391 Figure 1 is a dataflow dingram illusirating datafow and operations associated with
events and states m a wagering game machme, according to example embodiments of the
ivention. Figure | shows a wagering game machine 100 that includes a game state element 104
and output devices T8 and 122 {ie., audio device 118 and display device 122). The game state
clement 104 mcludes logic that defines states (L.e., “ready state”™ 106, “increase bet sfate™ 110,

13

and “process credit meter state” 108} associated with a wagering game. The ovents {1.e., “cash~
out press event” and “bet one press event”™) cause the game state element 104 1o transition
between states. When the game state element 104 makes a transition {0 a new state, # can
perform operations assoctated with the new state {i.e., operations 12 or 114),

10840} In Figure 1, the dataflow occurs in three stages. Before stage one, the game state
clement 104 is in the “ready™ state 106, During stage ong, the game state element 104 is notified
of a bet one event 102, which indicates that a player has pressed a “bet one™ button. During stage
two, the bet one press event 102 causes the game state clement 104 to move from the “ready™
state 106 to the "merease bet” state 110, After entering the “increase bet” state 110, the game
state element 104 perfonms operations 114, which record the bet. During stage three, as a result
of the operations 114, the game state element 104 transmuts output data 116 to one or more
output devices 118 & 122, The operations 114 can canse a bet meter 122 to indicate that a player
has bet one credit. The operations 112 can perform operations for zeroing-out a credit meter and

presenting any assoctated graphics and sounds.
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{0041} Although Figare | describes some embodiments, the following sections deseribe many

other features and embodiments.

Wagerine Game Machine Architectures

[O842]  This section presents Figures 2-5, which describe example architectures according to
embodiments of the invention. This section continues with a discassion of Figure 2.

(0043} Figure 2 is a block diagram llustrating a wagering game machine architecture,
according to example embodiments of the mvention. As shown mn Figore 2, the wagermg game
machine architecture 200 inchudes a wagering game machine 206, which includes a contral
processing wnit (CPU)Y 226 connected to main memory 228, The CPU 226 can include any
suttable processor, such as an IntelR Pentium processor, Intel® Core 2 Doo processor, AMD
Cpteron™ processor, UlraSPARC processor, ete. The main memory 228 includes a wagering
game engine 236, I sone embodiments, the wagering game engine 236 mncludes components
{c.g., game state elements) that represent game preces and game logic. The components can
include discreet sets of states, and events can prompt transitions between the states. In some
embodiments, the wagering game engine 236 can present wagering games, such as video poker,
video black jack, video slots, viden tottery, ote., in whele or part.

[0044]  The CPU 226 is connected to an inputfonipat (170) bus 222, which can include any
suitable bus technologies, such as an AGTL+ frontside bus and a PC backside bus. The 1O bus
222 s connected to a payout mechanism 208, primary display 210, secondary display 212, value
input device 214, player input device 216, information reader 218, and storage unit 230, The
player mput device 216 can include the value input device 214 to the exdent the player input

gers. The FO bus 222 s also connected to any external system

o

device 216 is used to place wa
mtertace 224, which is connecied o external systems 204 {e.g., wagering game networks).
[0045]  In oonc embodiment, the wagering game machine 206 can mchude additiona peripheral
devices andfor more than ong of gach component shown in Figure 2. For example, in one
cmbodiment, the wagering game machine 206 can melude multiple external system mterfaces
224 andior multiple CPUS 226, 1n one embodiment, any of the components can be mtegrated or
subdivided. Furthermore, in some embodiments, components shown inside the mamn memory
228 can be moved owside the main memory 228 {e.g., the components can be ncluded in
controtlers, chips, or other devices in the wagering game machine 206).

[0846]  Any component of the architecture 200 can include hardware, firmware, and/or

machine-readable media mclading nstractions for perfornung the operations described herein

&8
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Machine-readable media includes any mechanism that provides {L.e., stores and/or transmits)
information in 8 form readable by a machine (e.g., & wagering game machine, computer, ¢fc.).
For example, tangible machine-readable media includes read only memory (ROM), random
access memory {RAM), magnetic disk storage media, optical storage media, flash memory
machines, efe. Machine-readable media also includes any media suitable for fransmitting
software pver a network.

[0847]  This section continues with a more defaited desceription of embodiments of a wagering
game engine.

[0048]  Figure 3 is a block dingram lhusirating a wagering game engine, according to example
embadiments of the invention. In Figure 3, the game engine 300 meludes a game controlier 312,
which mcludes an event controller 320, The game controller 312 s connecied to a plarality of
game stafe elements 314, presentation manager 308, resources 306, event quene 304, and
configuration mformation and logic 318, The resources 306 are connected to the presentation
manager 308,

[0849)  The configuration information and logic 318 includes game state element gencration
mformation 322 and a plurality of game state types 302, Each game state type 302 melodes a
plurality of state identifiers, ovents, and behaviors 316, The state identifiers can identify states
associated with game state elements of @ wagerning game, while the events can identity
occurrences that elicit transitions between the states. The behaviors can identify operations to
perform after entering a state. In some embodiments, the behaviors can indicate that no
operations are performed when a state is entered. States, events, and behaviors will be deseribed
in more detad below (see discussion of Figure 4).

[0056]  In some embodiments, the game state types 302 and game state element generation
mformation 322 are object-oniented classes. In some embodiments, the game stale element
generation information 322 15 an object-oriented class that uses classes defined 1 the game state
types 302, For example, the game state element generation information’s game state type
wentifier can indicate a game state type 302 that includes a class which can be used in creating
one of the game state elements 314, The classes can include source code from any suttable
object-orented programming language, including high-level languages {e.g.. Java, Co+d, ele),
seripting fanguages {e.g., Lua, Python, etc), gt

[0051]  The game controller 312 can use the game state clement generation mformation 322
and game state types 302 {o create the game state elements 314, In some embodiments, the game

controller 312 mcludes an interpreter that creates the game state clements 314 by mstantiating
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objects, where the objects are defined by classes included in the game state types 302 and game
state eloment goneration information 322, I other embodiments, the game controller 312
includes executable program code that creates the game state elements 314 based on miormation
in the game staie types 302 and game state element geveration information 322, After crealing
the game state elements 314, the game engine 300 can present a wagering game by processing
the events 310,

[0852]  The event controlier 320 can store events 310 in the event quene 304, The events 310
can represent plaver inputs (e.g., button presses), machme-generated responses (e.g., timers
expiring, completion of animations, eic.), and other occurrences in g wagering game system. In
some embodiments, the events 310 can include an ovent identifier, event data, andior a
destination game state element. The event controller 320 can pass the evenis 310 to the game
state elements 314, In some embodiuments, the event controtler 320 passes all the events to all
the game state elements 314, In other embodiments, the event controller 320 forwards only
certain events to certain game state clements 314, That s, the event controlier 328 can act as an
event filter. For example, a first game state clement 314 may process button-related events,
while a second game state element 314 may process events related to receipt of cotns. The game
controfler 312 can forward button oveats to the first game state element 314, while passing coin-
related events to the second game staje element 314,

{08531 The resources 306 can include text, audio content, video content, animation content,
and/or any other information useful in preseating a wagering game. The resources 306 are
accessible to the pame sate clements 314, For example, a game state elemeat’s behaviors can
define operations for accessing and presenting audio content stored in the resources 306,
Similarty, a game state element may access and present auwdio content stored the resources 306.
The presentation manager 3U8 can assist the game state elements 314 1 presenting media. in
some embodiments, game designers can change a8 wagering game’s look and feel by changing
content in the resources 306,

10054 As noted above, game state elements include logic that defines states, evenis, and
behaviors. Figure 4 desertbes pame state olements i more detail.

[08S5]  Figare 4 is a block diagram llostrating a game state element, according to example
embodiments of the mvention. As shown in Figure 4, the game state clement 402 includes state
1, state 2, and state 3. Also, the game state element 402 ncludes event A and event B.

[056] At any given time, the game state element 402 18 in one of the states 1, 2, or 3. In some

embodiments, the game state eloment 402 can include different states and events, where it could
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be in more than one state at any given time. Events cause the game state element 402 to move

came state eloment 402 were o state |, 3 would move

hoid

between states. For example, i the
state 2 after detecting event B, Upon entering state 2, the game state element 402 can perform
the behaviors 406, In some embodiments, the behaviors 406 represent operations for preseating
& portion of a wagering game, such as operations for presenting video content on a display
device, determibing game results, ete. Although pot shown in Figore 4, the game state element
402 includes logic {e.g., variables, tables, registers, program code, circuits, efe.) that tracks
current states and perforns behaviors.

{0057 Game state elements can be associated with game pieces or other aspects of game
cantrol. For example, @ game eagine can present a card game osing & game state element for
gach card used in the card game and game state elements for controlling the cards, betting, and
other aspects of the card game. The card-related game state elements could be notified of events
thai represent plaver inputs affecting the cards. The card-related game state cloments can
perform behaviors that respond to the events. For example, the card-related game state elements
can respond to player input by presenting graphies indicating that a card is face-up or face-down.
[0058]  To illustrate further, the card-related game state elements can be similar to those shown
in Figure 4. Referring to Figure 4, state | can indicate that the plaving card is available for
selection from g deek, state 2 can indicate that the playing card was drawn and held face-up, and
state 3 can indicate that the playing card was drawn and held face-down. Event A can be
associated with playver tnpats, such as toochscereen presses indicating the card has been drawn
and held face-down. Event B can be associated with plaver inputs, such as touchscreen presses
indicating that the plaving card has been drawn and held face-up. The game state element
behaviors 404 & 406 can include operations that graphically show the playing card face-up and
face-down.

[0659]  While Figures 2-4 describe wagering game machine components, Figure § describes a
wagering game network.

[00606]  Figure S is 2 block diagram tHlustrating a wagering game setwork 300, according {o
example embodiments of the invention. As shown in Figure 5, the wagening game network 300
includes a plurality of casinos 12 connected fo a communications network S14.

[od61}  Each of the plurality of casinos 512 includes 8 local area network 316, which may
inchude a wireless access point 504, wagering game machines 302, and a wagering game server
506 that can serve wagering games over the focal arca network 316, The local area network 516

mcludes wireless communication links 310 and wired communication Hoks 308, The wired and
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wireless communication links can employ any suitable connection technology, such as
Bluctooth, 802,11, Ethernet, public swilched telephone networks, SONET, eie. In one
embodiment, the wagering game server 506 can serve wagering games and/or distribute content
to devices located i other casinos 512 or at other locations on the communications petwork 514
10862]  Although not shown, the wagering game machines 302 can include game engines, as
described above, The wagering game machines desertbed heremn can take any suitable form,
such as floor standing models, bandheld mobile units, bartop wodels, workstation~type console
models, efc. Furthermore, the wagering game machines 302 can be primarily dedicated for use
in conducting wagering games, or can inchude non-dedicated devices, such as mobile phones,
personal digital assistants, personal computers, efe.

0063} Any component of the gaming network 300 (e.g., the wagering game machines 502 and
wagering game server 506} can include hardware and machine-readable media inchuding
mstructions for performing the operations described herenn. In one embodiment, the wagenng
game network SO0 can include other network devices, such as accounting servers, wide area
progressive servers, plaver tracking servers, and/or other devices suitable for use in connection
with embodiments of the nvention,

[0864} In various embodiments, wagering game machines 532 and wagering game servers 306
work together such that g wagering game machine 502 may be operated as a thin, thick, or
intermediate client. For example, one or more aspects of game play may be controlled by the
wagering game machine 502 (client) or the wagering game sorver 506 {server). That is, in some
cmbodiments, game engines can reside m the wagering game machines 302 andf/or the gaase
server S06. 1o a thin~client example, the wagering game server 306 can perform functions such
as determining game outcome of managing assets, while the wagering game machine 302 can
present the graphical representation of such outcome to a user {e.g., player). In a thick-client
example, game outcome way be defermined locally (e.g., by a game engine in a wagering game
machine 302) and then communicated o the wagering game server 506 for recording or
managing a plaver’s account.

[0865)  Similarty, functionality that is aot duoectly related to pame play may be controlled by
the wagering game machine 502 {client) or the wagering game server 506 {server). For example,
powsr conservation contenls that manage a display screen’s light intensty may be managed
centrally {e.g., by the wagering game server 506} or locally {o.g.. by the wagering game machine
302}, Other fumctionality not divectly related to game play may inclade presentation of

advertising, software or finnware updaies, svstem guality or secarity checks, ele.

10
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Qperations
[0666] This scction describes operations performed by embodiments of the mvention. In the
discussion below, the flow diagrams will be described with reference to the block diagrams
presented above. In certain emobodiments, the operations are performed by executing nstructions
residing on machine-readable media {e.g., software), while 1 other embodiments, the operations
are performed by hardware and/or other logic (e.g., frmware). {n some embodiments, the
operations are performed in series, while iy other emboduments, one or more of the operations
can be performed in parallel. This section begins with a discussion of operations for initializing
3 game enginge.
[0067]  Figure 6 is a flow diagram Hlusirating operations for initializing 8 game engine,
according to example embodiments of the invention. The flow 600 begins at block 682,
[0868] At block 602, the game controller 312 15 notified of information indicating a set of

me state clements to be used in presenting 8 wagering game. In some embodiments, the

{rﬁ

information is represenied as mterpretable source code that includes object-oriented class
delinitions defining a set of game stale elements. The game state types 302 and game state
clement generation information 322 can include the object-oriented class definitions. I other
embodiments, the informaiion s represented as binary data that wcludes information from the
game state types 302 and game state element generation information 322, The flow continues at
block 604,

[0869}F At block 604, the game controller 312 determines resources for each of the game state
clements. In some embodimenis, the mformation at block 602 indicates which of the resources
306 are associated with each game state element. The resources 386 can include media such as
audio content, video content, animations, texi, andfor any other information necded by a game
state element. The flow continues at hlock 606,

[0078] At block 600, the game controller 312 creates the game state elements 314, o some
embodiments, the game controfler 312 creates the game clements 314 by mterpreting sowee
code (recetved at block 6023 that includes class definttions defining a set of game state elements
and instantiating the game stale elements 314, In other embodiments, the game controller 312
creates the game state clements 314 using binary data (received at block 602) that defines the
game state cloments’ states, evenis, and behaviors, The flow continues at block 608,

{0071 At block 608, if needed, the game controller 312 presents media associated with one or

maore of the game state clements 314, For example, some of the game sfate clements 314 can be
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associated with game pieces, such as playing cards, selectable game elements, efe. Thus, the
game controller 312 can present graphics, sounds, andfor other media 10 reveal the game pieces,
Some of the game state elements 314 may not be assoctated with media. The flow continues at
block 610,

{00721 At block 610, the gane engine 300 presents a wagering game using the game state
clements 314, For example, after rovealing the game pieces, the game state elements 314
process events and perform operations that present a wagsering game. Operations performed by
some enhodiments of a game state clement will be deseribed 1n more detail below (see
discussion of Figure 8),

{08731 This section continues by discussing operations for processing events.

[0074]  Figure 7 is a flow diagram Hlusirating operations for processing events in a game
engine, according to example embodiments of the mvention. The flow 700 begins at block 702,
[0075] At block 702, the event controller 320 detects an event 310, As noted above, events
can indicate user input, machine-generated results, and other occurrences in a wagering game
machine andéor wagerning game network., The flow continues at block 704,

0076} Al block 704, the event controller 320 determines which of the game state elements 314
are to be notified of the event. In some embodiments, the event controller 320 forwards the
gvent to all the game clements 314, In other erobodiments, the event controller 314 determines
what events about which it will notify the different game state elements 314, The flow continues
at block 706,

[0877F At block 706, the event controller 320 notifics the game state cloment(s) 314 ahout the
event. From block 706, the flow ends,

[0078]  While Figure 7 describes operations for aotifving game state elements about events
recetved 1 a game engine, this section continues by desertbing how events affect game states
and clicit various behaviors.

[00791  Figure 8 15 a flow diagram iHustrating operations for processing ovents iy a game state
clement, according to example embodiments of the imvention. The flow 800 begins at block R0O2,
[O880} At block 802, a game state clement s notified of an event associated with the wagering
game. For example, refeming to Figure 4, the game state element 402 is notified of event A from
an event controller. The fow continues at block 804,

[0081] At block 804, the game state element deternunes a state, based on the event. For
example, referring to Figure 4, i the game state element 402 were in state 1 when it is notified of

event A {at block 802), it would move 1o state 3. The flow continues at block 806.

12



WO 2008/052207 PCT/US2007/082758

{0082} At block 806, the game state element determines whether the event triggers behaviors
for the currend state. For example, the game state element 402 determiines whether state 3
meludes behaviors, H thore are behaviors for the current state, the flow continues at block 808.
(iherwise, the flow continoes at block 810,
{00831 At block 808, the game state clement pertforms the behaviors. For examiple, upon
entering state 3, the game state element 402 performs the behaviors 404, In some cmbodiments,
the behaviors include operations for presenting part of wagering game. For example, the
behaviors 404 can include operations for presenting graphics that represent actions of a playing
card, such as turning the card face up, discarding the card, cic. Addittonally, the behaviors can
include other operations related to wagering games, such as operations for recording wagering
game results, recording ganung session statistics, ete. The flow continues at block 810,
[0084] At block 810, the game state element deternunes whether there will be more events.
For example, the game staie elamnent 402 determines whether it has reached g termunal state, |
there will be no more evenis, the flow ends. Otherwise, the flow continues at block 802,
[OBRS} This section will conclude with a discassion about how game engines can process
replacement game state types and game state clement generation information.  As noted above,
the game state types 302 and game state clement gencration information 322 can mchude source
code (e.g., a script) defining object-oriented classes, where the classes can be used 1o create the
game state elements 312, As also noted above, the game controfler 312 can include an
interpreter {e.g., @ scripting language interpreter) that instantiates the game state elements 314
based on the classes in the source code. In embodiments where the game controller 312 includes
an interpreter, technicians can replace game state types 302 while the game engine 18 runming.
When the replacement code is needed, the game controller’s interpreter can interpret the
replacement code at runttme. Therefore, these embodiments can avoid shutling-down the game
engine to recompile and relink the source code.
[0086]  In some embodiments, after prosenting a wagering game, a game engine can be
reconfigured o present a dilferent wagering game. For example, the game controller 312 can
load new state element generation mformation 322 that defines game state elements 314 fora
different wagering game, In some embodiments, technicians {or sysiem processes) can change ¢
wagering game’s ook and feel by changing associations to resources m the game state clement
generation information 322, For example, techiicians can change the game state element

generation information’s assoctations to resources to include different animation files. Asa
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{0088} The game siate types in the code sample define game state elements that control @ bonus
gsame. The game state clements that control the bonas pame can be used with other pame state
elements, such as game state elements associaied with game pieces and game contrels. Figure 9
is a block diagram illustrating a game state eloment including states defined in a sampie code
segment, according to example embodimenis of the invention. In Figwre 9, the game state
clement 902 includes states defined in the sample code segment shown above. In particular, the
game stale element 902 includes an ANIM PREBONLS state 904, PILAR_BONUS siate 906,
REVEAL ALL state 908, and a SHOW _POOPER state 916,
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Muore about Game  Enzines and Scripts

[0089] This section deseribes additional details about game engines and seripts. As noted above,
the game engine can include g seript interpreter and script (1.¢., a scripting langoage file).
Figure 10 is a block diagram illustrating a wagering game machine including a seript interpreter
and seript, according to some embodiments of the invention. The wagering game 1006 inclades
the same components as the wagering game machine 206 of Figure 2. However, in Figure 10,
the wagering game machine’s main memory 1028 includes an operating system 1036,
middieware 1034, script interpreter 1032, and seript 1038, Furthermore, i Figure 190, the
wagenng game machine’s storage unit 1030 includes a script library 1038 and media files 1040,
j00981 In the main memory 1028, the operating system 1036 can be any operating system
suitable for a wagering game maching, such as adaptations of Linux and Windows. The
middieware 1034 provides a layer of absiraction between the operating systens 1036 and the
script interpreter 1032, seript 1038, and other application programs {nof shown). That is, the
seript interpreter 1032 and script 103X reqoest services from the muddleware 1034 that they
would typically request from an operating system. In tarn, the muddleware 1034 provides those
services. Because the seript 1038, script interpreter 1032, and other application programs are
designed to request services from the muddleware, they can operate with any operaling system
compatible with the muddieware 1034, For example, if the middleware 13 compatible with
Linus, Windows, and Solaris, the script 1038 and seript interpreter 1032 can present wagering
games when the operating system 1036 18 Linux, Windows, or Solaris.

{0091} The script inferpreter 1032 can melude any suitable senipting language imterpreter, such
as a Lua interpreter, Python interpreter, efc. 1n some emybodiments, the seript inferpreter 1032
an embodiment of the game controlier 312 of Figure 3. The script 1038 can include one or more
files including scripting language code (e.g., text}, such as Lua code, Python code, ete. The
seript 1038 can define and istantiae game state elements (see 314 m Figure 3y and a
presentation manager (see 308). Thus, after the seript interpreter 1032 interprets and executes a
portion of the script 103X, the script 1038 represents the components used 10 presenting a
wagering game (see Figure 3),

[0892] As noted above, the storage unit 1030 includes a seript library 1038, The soript library
1038 can mclude portions of the script 1038 that are not needed in main memory 1028, When
contents of the seript Hibrary 1038 are needed in main memory 1028, the seript interpreter 1032

{with the assistance of the middleware 1034 and operating system 1036) can load them mto main
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memory 1028 as part of the seript 1038, Furthermore, the script library 1038 can include
configuration informaiion and logic (see 318 in Figure 3).

{0093}  During operation, the wagering game machine 1006 processes events and presents
wagering games. For example, the operating system 1036 can detect player wnput, such as mnput
from the plaver fuput device 1016, The operating system 1036 can provide a record of the mput
to the middioware 1034, In turn, the middieware 1034 provides the input to the script 1038,
which is being interpreted and executed by the senipt interpreter 1032, The script 1038 processes
the mput as an “event” (as desertbed above). The seript 1038 processes the event by providing
the event to a game state element (a portion of the script 1038} suited for processing the event
For example, if the input mdicates that a player pressed a “spm reels” button, the seript 1038
provides the event to the game state clement capable of determining a resull for a slots game.
Next, the game state element can determaine a result, which can constifude vet another event,
which the script 1038 will process, The script 1038 can define data stroctures that store muliiple
events for later processing (see discussion of event guene 304}, Eventoally, the seript 1038 will
utilize the media files 1040 o graphically audibly present the result to the player.

[0094]  As discussed above, one or more portions of the seript 1038 can be replaced withowt
processing other portions of the script 1038, For example, if technicians want to replace g
portion of the script 1038 {¢.g., a game state clement) that determines results for a slots game,
they can replace it without affecting the wagering game machine’s ability to present games.
After the script portion is replaced, the wagering game machine 1006 can present wagering

games without recompiling and relinking the seript 1038,

Wagering Game Machines

[O495} This section describes additional details of wagering game machines 1n which
embodiments of the invention can be practiced.

[0896] Figure 11 is g porspective view of a wagering game maching, according to example
embodiments of the mvention, Referring to Figare H, a wagering game machine 1100 is psed in
gaming establishments, such as castos. According to embodiments, the wagerimg game
machine 1100 can be any lype of wagening game machine and can have varying structures and
methods of operation. For example, the wagering game maching 1100 can be an
clectromechanical wagering game machine configored to play mechanical stets, or it can be an
clectronic wagering game machine configured to play video casino games, such as blackjack,

siots, keno, poker, blackjack, roulette, cic.
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{0897)  The wagering game machine | 100 comprises a housing 1112 and includes input
devices, including value iopad devices 1118 and a player input device 1124, For ouiput, the
wagering game machine HO0 includes a primary display 1114 for displaying information about
a basic wagenng game. The primary display 1114 can also displav information about & bonus
wagering game and a progressive wageniag game. The wagering game machine 1100 also
includes a secondary display 1116 for displaving wagering game eveonis, wagering game
outcomes, and/or signage mformation. While some components of the wagering game machine
1100 are described herein, numerous other clements can exist and can be used in any namber or
combination to create varying forms of the wagering game machine 100,

[0898]  The value mput devices 1118 can take any suitable form and can be located on the front
of the housing 1112, The value tnput devices 1118 can receive currency and/or eredils inseried
by a player. The value input devices 1118 can include coin acceptors for receiving comn currency
and bill acceptors for receiving paper currency. Furthermore, the value input devices 18 can
include ticket readers or barcode scanners for reading information stored on vouchers, cards, or
other tangible portable storage devices. The vouchers or cards can authonize access to central
accounts, which can {ranster money {o the wagering garmne machine 1100,

[0899F  The plaver input device 1124 comprises a plurality of push buttons on a button panct
H26 for operating the wagering game machine 1100, In addition, or alternalively, the player
nput device {124 can comprise a touch screen H 28 mounted over the primary display 1114
and/or secondary display 1116,

[00180] The various components of the wagering game machine 1160 can be connected directly
to, or contgmed within, the housing 1112, Allernatively, some of the wagering game machine’s
components can be located outside of the housing 1112, while being communicatively coupled
with the wagering game maching 1100 using any suttable wired or wireless communication
technology.

[00161] The operation of the basic wagering game can be displayed 1o the player on the primary
display 1114, The primary display 1114 can also display a bonus game associated with the basic
wagering game. The primary display 1114 can include a cathode ray tube {CRT), a high
resotution hquid crystal display (LCD), a plasma display, light emutting diodes (LEDs), or any
other type of display suitable for use in the wagering game machine 1100, Alternatively, the
primary display 1114 can inclode a nomber of mechanical reels to display the oustcome. In Figure
11, the wagering game machine H0 15 an “upright”™ version i which the primary display 1114

is oriented vertically relative {o the player. Alternatively, the wagering game maching can be ¢
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“slant-top” version in which the primary display {114 is slanted at about a thinty-degree angle
toward the playver of the wagering game machime 1100, In vet another eotbodiment, the
wagering game machine 00 can exhibit any suitable form factor, such as a free standing
model, bartop model, mobile handheld model, or workstation console model.

181021 A player begins plaving a basie wagering game by making a wager via the value topud
device 1118, The plaver can initiate play by osing the playver mput device’s buttons or touch

sereen 2R, The basic game can include arranging a plurality of svimbols along a payline 1132,
which indicates one or more autcomes of the basie game. Such cutcomes can be randomly
selected tn response {o player input. At least one of the outcomes, which can inclode any
variation or combination of symbols, can trigger a boous game.

[00183] In some embodiments, the wagering game machine 1100 can also include an
information reader 11352, which can include a card reader, ticket reader, bar code scanner, RFID
transcetver, or computer readable storage mediun inderface. In some embodiments, the
information reader 1152 can be used to award complunentary services, restore game assets, track

player habits, efe.

CGeneral
100104] In the following detailed description, reference 1s made to specific examples by way of
drawings and Hustrations. These examples are desertbed i sufficient detail to enable those
skifled in the art to practice the inventive subject matier, and serve o Hustrate how the inventive
subject matter can be applied to various purposes or embodiments, Other embodiments are
included within the inventive subyect matter, as logical, mechanical, electrical, and other changes
can be made to the example embodiments described heremn. Features or imitations of vatious
embodiments described herein, however essenttal to the example embodiments in which they are
incorporated, do not limat the woventive subject matfer as a whole, and any reference o the
mvention, its elements, operation, and application are not hating as a whole, but serve only to
define these example embodiments. The following detatled descriplion does not, therefore, Tt
embodiments of the invention, which are defined only by the appended clams.
[00185] Each of the embodiments described herein are contemplated as falling within the

inventive subject matter, which is set forth in the following claims.
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CLAIMS
1. A wagering game machine comprising:

a game controller configured to instantiate a game state clement based on game state
clement generation information and game state types, wherein the game state
clemoent is configured to present a wagering game, and wherein the game state
clement mchudes states, wherein cach state includes behaviors; and

an event controdler to notify the pame state clement about events, wherein the events

cause the game state element to move between the states and to perform the

bhehaviors,
2. The wagering game machme of claim |, wherein the game state clement 18 assoctated

with a game piece that is used in the wagering game, and wherein the events are playver mputs

associated with the game piece.

-

3 The wagering game machine of claim 1, wherein the events indicate player inputs

associated with the wagering game,

4. The wagering game machine of claim 1, whercin some of the behaviors define operations

for presenting the wagering game.

o

The wagering game machine of clamm ), wherein the game state element generation
information and game state types include object-oriented classes, and wherein game state

clement generation information identifies the game state fypes.

6. The wagering game maching of clatm 1, wherein the game controller includes an
interpreter.
7. The wagering game machine of claim 1, wherein the game state eloment is associated

with a game piece in the wagering game.

8. A method comprising:
recelving information indicating a set of game state clements to be used i presenting &
wagering game, wheremn each of the game state elements defines states and
hehaviors:

creating the game state clements using the information; and
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presenting a wagering game using the game state elements, wherein presenting the
wagering game includes,
reCceiving an event;
determining which of game state clements i3 to be notified of the event; and

notifving the game state elements about the event.

9, The method of claim &, wherein the information includes a soripting language file, and
wherein the creating of the game state clements s performed by interpreting the seript,

10, The method of claim §, wherein the mformation melades program cede defining object-
ortented classes, and wherein the creating the game state elements wctudes mstantiating objects

based on the object-oriented classes.

P The method of claim 8, wherein the determining is based on information contained in the

event.

12, The method of claim 8, wherein some of the game state elements are associated with

zame pieces used i the wagering game,

13, The method of claim 8 further comprising:
determining, in the game state element, a current stale, wherein the determinig 1s based
on the event; and

game state eloment.

bed

performing the behaviors of the

14, The method of claim 8, wherein some of the behaviors define eperations for presenting

media as part of the wagering game.

15, A machine-readable medium including mstructions that are exccutable by a machine, the
instroctions meluding:
mstructions 1o detect events, wherein some of the events indicate plaver input associated
with a wagering game, and wherein others of the events indicate machine-
generated responses associated with the wagering game;
mstructions {0 move between states based on the events, wherein some of the states are
associated with a game piece used 1n the wagenng game, and wherein the stales

define operations for presenting a portion of the wagering game; and

mstructions {o perfonm the operations for presenting the portion of the wagering game,
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16.  The machine~readable medim of elaim 15, wherein the instructions are part of an object

instantiated trom object-oriented classes defining the states and operations,

17.  The machine-readable mediam of claim 15, wherein the instructions o perform the
operations for presenting the portion of the wagering gawe clade mstructions to access media

files.

18. The machine-readable medium of ¢laim 15, wherein the mstructions are represented in a

seripting language.

19, The machine-readable medium of claim 1§, wherein the instructions ave represenied in

Lua source code.

20. The machine-readable medim of claim 15, wheretn the instructions define objected-

oriented classes, and wherein the mstructions include source code for a seripling language.
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