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FIELD

The invention relates to the field of computer gaming, and in particular to the replacement of

a player in a network gaming.

BACKGROUND

A common use of computer technology is for the playing of games. Computer game
systems come in a variety of forms, such as stand-alone arcade games, personal computer
games, or dedicated game systems (e.g., the Sony® Playstation® console or the Microsoft®
Xbox® console). Some games are single-player games (e.g., the solitaire card game) and
other games are multi-player games where multiple players compete against one another
(c.g., a football simulation game). When playing a multi-player computer game, a player
may either play against another human player, who may be in the same room accessing the
same computer or may be an anonymous player who is far away and connected via a
network, or may play against a computer-generated opponent, which is often called an Al

(Artificial Intelligence) opponent.

Although Al technology has advanced in recent years, and Al opponents can be quite
sophisticated, many players prefer to play against other human opponents, even if
anonymous, because of the satisfaction of competing with a live person. But, while

human opponents have advantages, they also have disadvantages, such as having a variety of
schedules, skills, interest levels, and commitment levels to continue playing the game. As
such, when a departing player leaves a network game prematurely prior to completion of the
game, the remaining player may feel slighted because of the time spent in the preparation
phase of the game, without being able to complete the game. Some game systems end the
game immediately in response to a player departing early, while others replace the departing
player with an Al (Artificial Intelligence) opponent. Neither response to a departing player

is a good solution for the remaining player or players.
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Hence, what is needed is a better technique for replacing a departing player with another

player, in order to increase the satisfaction of players.

SUMMARY

The present invention is defined in the appended claims to which reference should now be

made.

In an embodiment, a network game is played over a computer network by a remaining
player(s) and a departing player, and controlled by a controlling computer system. A
determination is made that the departing player requests to leave a game before the game is
complete. A waiting player is selected and the waiting player replaces the departing player
in the game. Replacing the departing player with the waiting player includes assigning a
play state of the departing player to the waiting player. The play state is then updated in

response to a game control input event received from the waiting player.

The selection of the waiting player may be made by a variety of input criteria, such as
determining whether the waiting player has a skill level that is within a skill threshold of the
skill level of the departing player, determining whether the waiting player has a play style
that matches the play style of the departing player, determining whether the waiting player
has a time preference that is within a time threshold of a time period that remains before the
game 1s complete, determining whether the waiting player has a game stage preference that
matches a stage of the game, or determining whether the waiting player meets an input

criteria specified by the departing player or the remaining player.

Assigning the play state may include assigning a location within the game of the departing
player to the waiting player, assigning an inventory of the departing player to the waiting

player, or assigning a score of the departing player to the waiting player.
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BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the present invention are hereinafter described in conjunction with

the appended drawings:

Fig. 1 depicts a high-level block diagram of an example system for implementing an

embodiment of the invention.

Fig. 2 depicts a block diagram of an example data structure for active player data, according

to an embodiment of the invention.

Fig. 3 depicts a block diagram of an example data structure for play state data, according to

an embodiment of the invention.

Fig. 4 depicts a block diagram of another example data structure for play state data,

according to an embodiment of the invention.

Fig. 5 depicts a block diagram of an example data structure for game state data, according to

an embodiment of the invention.

Fig. 6 depicts a block diagram of an example data structure for a wait queue, according to an

embodiment of the invention.

Fig. 7 depicts a flowchart of example processing for events at a controller, according to an

embodiment of the invention.

Fig. 8 depicts a flowchart of example processing for handling a new player event, according

to an embodiment of the invention.

Fig. 9 depicts a flowchart of example processing for handling a departing player leaving a

game before the game is complete, according to an embodiment of the invention.
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Fig. 10 depicts a flowchart of example processing for replacing a departing player, according

to an embodiment of the invention.

Fig. 11 depicts a flowchart of example processing for calculating a play style of a player,

according to an embodiment of the invention.

It is to be noted, however, that the appended drawings illustrate only example embodiments
of the invention, and are therefore not considered limiting of its scope, for the invention may

admit to other equally effective embodiments.

DETAILED DESCRIPTION

Referring to the Drawings, wherein like numbers denote like parts throughout the several
views, Fig. 1 depicts a high-level block diagram representation of a server computer system
100 connected to a client computer system 132 via a network 130, such as the Intranet,
according to an embodiment of the present invention. The terms “client” and “server” are
used herein for convenience only, and in various embodiments a computer that operates as a
client in one environment may operate as a server in another environment, and vice versa. In
an embodiment, the hardware components of the computer system 100 may be implemented
by a System 15 computer system available from International Business Machines of Armonk,
New York. However, those skilled in the art will appreciate that the mechanisms and
apparatus of embodiments of the present invention apply equally to any appropriate

computing system.

Although only one client computer system 132 is shown in Figure 1, in preferred
embodiments a plurality of such client computer system are connected to the server via
network 130, which may be any kind of network, such as a Local Area Network, a

telecommunications network, or the Internet.

The major components of the computer system 100 include one or more processors 101, a
main memory 102, a terminal interface 111, a storage interface 112, an I/O (Input/Output)

device interface 113, and communications/network interfaces 114, all of which are coupled
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for inter-component communication via a memory bus 103, an I/0 bus 104, and an 1/0 bus

interface unit 1035.

The computer system 100 contains one or more general-purpose programmable central
processing units (CPUs) 101A, 101B, 101C, and 101D, herein generically referred to as the
processor 101. In an embodiment, the computer system 100 contains multiple processors
typical of a relatively large system; however, in another embodiment the computer system
100 may alternatively be a single CPU system. Each processor 101 executes instructions

stored in the main memory 102 and may include one or more levels of on-board cache.

The main memory 102 is a random-access semiconductor memory for storing or encoding
data and programs. In another embodiment, the main memory 102 represents the entire
virtual memory of the computer system 100, and may also include the virtual memory of
other computer systems coupled to the computer system 100 or connected via the network
130. The main memory 102 is conceptually a single monolithic entity, but in other
embodiments the main memory 102 is a more complex arrangement, such as a hierarchy of
caches and other memory devices. For example, memory may exist in multiple levels of
caches, and these caches may be further divided by function, so that one cache holds
instructions while another holds non-instruction data, which is used by the processor or
processors. Memory may be further distributed and associated with different CPUs or sets
of CPUs, as is known in any of various so-called non-uniform memory access (NUMA)

computer architectures.

The memory 102 includes a controller 156, active player data 158, play state data 160, game
state data 162, and a wait queue 164. Although the controller 156, the active player data
158, the play state data 160, the game state data 162, and the wait queue 164 are illustrated
as being contained within the memory 102 in the computer system 100, in other
embodiments some or all of them may be on different computer systems and may be
accessed remotely, ¢.g., via the network 130. The computer system 100 may use virtual
addressing mechanisms that allow the programs of the computer system 100 to behave as if
they only have access to a large, single storage entity instead of access to multiple, smaller

storage entities. Thus, while the controller 156, the active player data 158, the play state
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data 160, the game state data 162, and the wait queue 164 are illustrated as being contained
within the main memory 102, they are not necessarily all completely contained in the same
storage device at the same time. Further, although the controller 156, the active player data
158, the play state data 160, the game state data 162, and the wait queue 164 are illustrated
as being separate entities, in other embodiments some or all of them may be packaged

together.

The active player data 158 represents the players who are actively playing a game. The
active player data 158 is further described below with reference to Fig. 2. The play state
data 160 represents the state of active players within a game. Examples of the play state data
160 are further described below with reference to Figs. 3 and 4. The game state data 162
represents the state of a game. The game state data 162 is further described below with
reference to Fig. 5. The wait queue 164 represents players who are not actively playing a
game, but that desire to play a game and are thus waiting to play a game. The wait queue

164 is further described below with reference to Fig. 6.

The controller 156 receives events from players at a plurality of client computer systems
132, and in response updates the active player data 158, the play state data 160, the game
state data 162, and the wait queue 164 and sends the play state data 160 and the game state
data 162 to the client computer system 132. In an embodiment, the controller 156 includes
instructions capable of executing on the processor 101 or statements capable of being
interpreted by instructions executing on the processor 101 to perform the functions as further
described below with reference to Figs. 7, 8,9, 10, and 11. In another embodiment, the
controller 156 may be implemented in microcode. In another embodiment, the controller
156 may be implemented in hardware via logic gates and/or other appropriate hardware

techniques.

The memory bus 103 provides a data communication path for transferring data among the
processor 101, the main memory 102, and the 1/O bus interface unit 105. The 1/0 bus
interface unit 105 is further coupled to the system 1/O bus 104 for transferring data to and
from the various I/O units. The I/O bus interface unit 105 communicates with multiple I/O

interface units 111, 112, 113, and 114, which are also known as 1/O processors (IOPs) or I/O
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adapters (I0As), through the system I/O bus 104. The system 1/O bus 104 may be, ¢.g., an
industry standard PCI (Peripheral Component Interface) bus, or any other appropriate bus
technology.

The I/O interface units support communication with a variety of storage and I/O devices.
For example, the terminal interface unit 111 supports the attachment of one or more user
terminals 121, 122, 123, and 124. The storage interface unit 112 supports the attachment of
one or more direct access storage devices (DASD) 125, 126, and 127 (which are typically
rotating magnetic disk drive storage devices, although they could alternatively be other
devices, including arrays of disk drives configured to appear as a single large storage device
to a host). The contents of the main memory 102 may be stored to and retrieved from the

direct access storage devices 125, 126, and 127, as needed.

The I/O device interface 113 provides an interface to any of various other input/output
devices or devices of other types. Two such devices, the printer 128 and the fax machine
129, are shown in the exemplary embodiment of Fig. 1, but in other embodiment many other
such devices may exist, which may be of differing types. The network interface 114
provides one or more communications paths from the computer system 100 to other digital

devices and computer systems; such paths may include, ¢.g., one or more networks 130.

Although the memory bus 103 is shown in Fig. 1 as a relatively simple, single bus structure
providing a direct communication path among the processors 101, the main memory 102,
and the I/O bus interface 103, in fact the memory bus 103 may comprise multiple different
buses or communication paths, which may be arranged in any of various forms, such as
point-to-point links in hierarchical, star or web configurations, multiple hierarchical buses,
parallel and redundant paths, or any other appropriate type of configuration. Furthermore,
while the I/O bus interface 105 and the I/O bus 104 are shown as single respective units, the
computer system 100 may in fact contain multiple I/O bus interface units 105 and/or
multiple I/0 buses 104. While multiple 1/O interface units are shown, which separate the
system I/O bus 104 from various communications paths running to the various I/O devices,
in other embodiments some or all of the I/O devices are connected directly to one or more

system 1/0 buses.
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The computer system 100 depicted in Fig. 1 has multiple attached terminals 121, 122, 123,
and 124, such as might be typical of a multi-user “mainframe” computer system. Typically,
in such a case the actual number of attached devices is greater than those shown in Fig. 1,
although the present invention is not limited to systems of any particular size. The computer
system 100 may alternatively be a single-user system, typically containing only a single user
display and keyboard input, or might be a server or similar device which has little or no
direct user interface, but receives requests from other computer systems (clients). In other
embodiments, the computer system 100 may be implemented as a personal computer,
portable computer, laptop or notebook computer, PDA (Personal Digital Assistant), tablet
computer, pocket computer, telephone, pager, automobile, teleconferencing system,

appliance, or any other appropriate type of electronic device.

The network 130 may be any suitable network or combination of networks and may support
any appropriate protocol suitable for communication of data and/or code to/from the
computer system 100. In various embodiments, the network 130 may represent a storage
device or a combination of storage devices, either connected directly or indirectly to the
computer system 100. In an embodiment, the network 130 may support the Infiniband
architecture. In another embodiment, the network 130 may support wireless
communications. In another embodiment, the network 130 may support hard-wired
communications, such as a telephone line or cable. In another embodiment, the network 130
may support the Ethernet IEEE (Institute of Electrical and Electronics Engineers) 802.3x
specification. In another embodiment, the network 130 may be the Internet and may support

IP (Internet Protocol).

In another embodiment, the network 130 may be a local area network (LAN) or a wide arca
network (WAN). In another embodiment, the network 130 may be a hotspot service
provider network. In another embodiment, the network 130 may be an intranet. In another
embodiment, the network 130 may be a GPRS (General Packet Radio Service) network. In
another embodiment, the network 130 may be a FRS (Family Radio Service) network. In
another embodiment, the network 130 may be any appropriate cellular data network or cell-
based radio network technology. In another embodiment, the network 130 may be an IEEE

802.11B wireless network. In still another embodiment, the network 130 may be any
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suitable network or combination of networks. Although one network 130 is shown, in other
embodiments any number (including zero) of networks (of the same or different types) may

be present.

The client computer system 132 may include some or all of the hardware and/or software
elements previously described above for the computer system 100. The client computer
system 132 may be implemented as a computer system, game console, arcade game, or any
other appropriate type of electronic device. The client computer system 132 includes a
processor 101 connected to memory 102, an input device 172, and an output device 174. In
various embodiments, the input device 172 may be a keyboard, mouse, pointing device,
microphone, speech recognition device, touch screen, joystick, game control device, throttle,
button, lever, wheel, slider, pedal, stick, dial, user interface widget, virtual reality device,
any other appropriate input device, or any combination, multiple, or portion thercof. In
various embodiments, the output device 174 may be video screen, terminal, virtual reality
helmet, printer, speaker, any other appropriate output device, or any combination, multiple,
or portion thereof. A player may input information via the input device 172 and receive

information via the output device 174.

The memory 102 in the client computer system 132 includes an application 170. The
application 170 executes on the processor 101 to send game control input events, new player
requests, and requests to depart a game from the input device 172 to the server computer
system 100. The application 170 further receives the play state data 160 and the game state
data 162 from the server computer system 100 and presents the play state data 160 and the
game state data 162, or portions thereof, via the output device 174. Although the client
computer system 132 is illustrated as being separate from and connected to the computer
system 100 via the network 130, in another embodiment, the client computer system 132
may be part of the computer system 100, e.g., the client 132 may be implemented as a

software program and data stored in the memory 102.

It should be understood that Fig. 1 is intended to depict the representative major components
of the computer system 100, the network 130, and the client computer system 132 at a high

level, that individual components may have greater complexity than represented in Fig. 1,
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that components other than or in addition to those shown in Fig. 1 may be present, and that
the number, type, and configuration of such components may vary. Several particular
examples of such additional complexity or additional variations are disclosed herein; it being
understood that these are by way of example only and are not necessarily the only such

variations.

The various software components illustrated in Fig. 1 and implementing various
embodiments of the invention may be implemented in a number of manners, including using
various computer software applications, routines, components, programs, objects, modules,
data structures, etc., referred to hereinafter as "computer programs," or simply "programs.”
The computer programs typically comprise one or more instructions that are resident at
various times in various memory and storage devices in the computer system 100, and that,
when read and executed by one or more processors 101 in the computer system 100, cause
the computer system 100 to perform the steps necessary to execute steps or elements

comprising the various aspects of an embodiment of the invention.

Moreover, while embodiments of the invention have and hereinafter will be described in the
context of fully-functioning computer systems, the various embodiments of the invention are
capable of being distributed as a program product in a variety of forms, and the invention
applies equally regardless of the particular type of signal-bearing medium used to actually
carry out the distribution. The programs defining the functions of this embodiment may be
delivered to the computer system 100 via a variety of tangible signal-bearing media that may
be operatively or communicatively connected (directly or indirectly) to the processor 101.

The signal-bearing media may include, but are not limited to:

(1) information permanently stored on a non-rewriteable storage medium, e.g., a read-only
memory device attached to or within a computer system, such as a CD-ROM readable by a

CD-ROM drive;

(2) alterable information stored on a rewriteable storage medium, ¢.g., a hard disk drive (e.g.,

DASD 125, 126, or 127), CD-RW, or diskette; or
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(3) information conveyed to the computer system 100 by a communications medium, such as

through a computer or a telephone network, e.g., the network 130.

Such tangible signal-bearing media, when encoded with or carrying computer-readable and
executable instructions that direct the functions of the present invention, represent

embodiments of the present invention.

Embodiments of the present invention may also be delivered as part of a service engagement
with a client corporation, nonprofit organization, government entity, internal organizational
structure, or the like. Aspects of these embodiments may include configuring a computer
system to perform, and deploying software systems and web services that implement, some
or all of the methods described herein. Aspects of these embodiments may also include
analyzing the client company, creating recommendations responsive to the analysis,
generating software to implement portions of the recommendations, integrating the software
into existing processes and infrastructure, metering use of the methods and systems
described herein, allocating expenses to users, and billing users for their use of these

methods and systems.

In addition, various programs described hereinafter may be identified based upon the
application for which they are implemented in a specific embodiment of the invention. But,
any particular program nomenclature that follows is used merely for convenience, and thus
embodiments of the invention should not be limited to use solely in any specific application

identified and/or implied by such nomenclature.

The exemplary environments illustrated in Fig. 1 are not intended to limit the present
invention. Indeed, other alternative hardware and/or software environments may be used

without departing from the scope of the invention.

Fig. 2 depicts a block diagram of an example data structure for the active player data 158,
according to an embodiment of the invention. The active player data 158 includes example
records 205, 210, 215, and 220, each of which includes a player identifier field 225, a skill
level field 230, a play style field 235, a time preference field 240, an input criteria field 245,
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and an input information field 250. The player identifier field 225 identifies users or players

at one or more client computer system(s) 132 who are playing a game.

The skill level field 230 indicates a relative or absolute rating of the skill, talent, or aptitude
of the associated player 225 playing the game. In an embodiment, the skill 230 may indicate
one of multiple skill levels, such as beginner, intermediate, and advanced. In various
embodiments, the skill 230 may be self-assessed or self-reported by the player or may be
assessed, calculated, computed, or selected by the controller 156. In various embodiments,
the controller 156 may calculate the skill level 230 for the associated player 225 based on the
number of games that the player has played, based on the number of games that the player
has won, based on scores that the player has achieved in the games, based on the level of
difficulty of games that the player has played, based on the skill of the opponents that the
player has faced, based on the scores that the player’s opponents have achieved, based on the
amount of time that the player has taken to achieve a given score, complete a given level or

task within a game, or win the game, or any multiple, combination, or portion thereof.

The play style field 235 characterizes the style of play of the game by the player 225. In
various embodiments, the play style 235 may be self-assessed or self-reported by the player
or may be assessed, calculated, computed, or selected by the controller 156. In various
embodiments, the controller 156 may calculate the play style 235 for the associated player
225 by categorizing the number and type of actions or game control input events that the
player has provided, by categorizing the number and type of inventory that the player
possesses, by categorizing the number and type of locations within the game that the player
or the player’s inventory have occupied, or any multiple, combination, or portion thereof, as

further described below with reference to Fig. 11.

The time preference field 240 indicates the amount of time that the player 225 prefers to play
the game. The input criteria field 245 indicates the criteria that the player 225 prefers to use
when the controller 156 selects a waiting player to replace the player 225 or when the
controller 156 selects a waiting player to replace an opponent of the player 225. For
example, the input criteria 245 may identify a specific player, may identify a minimum or

maximum skill level of the waiting player, or may identify a play style of the waiting player.
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The input information field 250 includes any information provided by the player 225 that the
player 225 desires the controller 156 to communicate to a replacement player, such as a

waiting player that the controller 156 replaces the player 225 with in the game.

Figs. 3 and 4 depict block diagrams of example data structures for the play state data 160-1
and 160-2, which are examples of the play state data 160 (Fig. 1), according to an
embodiment of the invention. The play state data 160-1 includes example records 305 and
310 and the play state data 160-2 includes example records 405 and 410. Each of the
records includes a player identifier field 315 and a play state field 320. The player identifier
field 315 identifies a player at the client computer system 132. The play state field 320 may
include a location or position 325 of the player within the game or of any object in the
inventory of the player 315, an inventory 330-1, 330-2, 330-3, or 330-4 for the player 315,
and a score 335 for the player 315.

The location 325 is relative to the environment (see Fig. 5) of the game and may be
expressed as coordinates (in any dimension) or relative to objects that exist in the
environment of the game (e.g. in the barn or on top of the house). The location 325 may
include the location of any object that represents the player in the game and/or of any object
that the player possesses, uses, or controls, such as any object with the inventory 330-1, 330-

2, 330-3, or 330-4 of the player 315.

In various embodiments, the inventory 330-1, 330-2, 330-3, and 330-4 includes a
specification of objects in the game that the player may possess, use, control or direct. The
inventory 330-1, 330-2, 330-3, and 330-4 may include status (e.g., health, strength, power,
or intensity) of the player or of any of the objects in the inventory. The inventory 330-1,
330-2, 330-3, or 330-4 may further include any attributes or properties of the objects, such as
the speed, acceleration, field of view, direction, orientation, or intensity. The inventory 330-
1, 330-2, 330-3, or 330-4 may further include knowledge, information, or talents that the

player has about the game or with respect to the objects.

The score 335 indicates the progress of the player 315 toward winning or finishing the game

and/or sub-games or levels within the game. The score 335 maybe expressed in absolute
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terms or relative to other players. The score 335 may have any units, such as points, goals,

levels, or achievements accomplished, objects of value, or money.

Fig. 5 depicts a block diagram of an example data structure for the game state data 162,
according to an embodiment of the invention. The game state data 162 includes example
records 505 and 510, each of which includes a game identifier field 515, a players field 520,
and a game state field 525. The game identifier field 515 identifies the game that the players
520 are playing. In an embodiment, the players 520 are opponents in the game 515 and are
competing against each other. In another embodiment, some or all of the players 520 may
act in cooperation or be on the same team (some or all of the time of the game) within the
game 515. The game state 525 indicates the stage and the environment of the game. The
stage indicates the elapsed time since the beginning of the game, the time remaining until the
end of the game, or the level, hand, turn, tier, or any other appropriate indication of progress
within the game. The environment indicates the location, attributes, type, and characteristics
(e.g., speed, color, acceleration, force, impact) of any objects within the game, whether or

not known to the players, the scenery of the game, and the climate of the game.

Fig. 6 depicts a block diagram of an example data structure for the wait queue 164,
according to an embodiment of the invention. The wait queue 164 includes example records
605, 610, 615, and 620, each of which includes a waiting player identifier field 625, a game
identifier field 630, a skill level field 635, a play style field 640, a time preference field 645,
and a game stage preference field 650. The player identifier field 625 identifies a waiting
player who is waiting to play the game identified by the game identifier field 630. The
waiting player 625 is not currently playing the game 630. The skill level field 635 indicates
the skill of the waiting player 625 and is analogous the skill level 230. The play style field
640 indicates the style of play of the waiting player 625 and is analogous to the play style
235. The time preference field 645 indicates the preferred amount of time that the waiting
player 625 desires to the play the game 630. The game stage preference field 650 indicates
the relative stage within the game 630 that the player desires to play.

Fig. 7 depicts a flowchart of example processing for events by the controller 156, according

to an embodiment of the invention. Control begins at block 700. Control then continues to
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block 705 where the controller 156 receives an event from the application 170 at a client
computer system 132. The event may be implemented as a message, a request, a packet, or
any other appropriate technique. Control then continues to block 710 where the controller
156 determines whether the received event indicates that a new player desires to play a

game.

If the determination at block 710 is true, then the received event indicates that a new player
desires to play a game, so control continues to block 715 where the controller 156 processes
the new player event, as further described below with reference to Fig. 8. Control then
returns to block 705 where the controller 156 receives the next event, as previously

described above.

If the determination at block 710 is false, then the received event does not indicate that a
new player desires to play a game, so control continues to block 720 where the controller
156 determines whether the received event indicates that a departing player requests to
leave, exit, quit, or stop playing a game before the game has completed. In various
embodiments, a game is complete when one of the players wins the game, when one of the
players in the game achieves the ultimate goal, objective, or level of the game, or when
further manipulation or control of the game by the players is no longer possible via the game

input controls.

If the determination at block 720 is true, then the received event indicates that a departing
player requests to leave a game before the game has completed, so control continues to block
725 where the controller 156 processes the event of the departing player requesting to leave
the game before the game is completed, as further described below with reference to Fig. 9.
Control then returns to block 705 where the controller 156 receives the next event, as

previously described above.

If the determination at block 720 is false, then the received event does not indicate that a
departing player requests to leave a game before the game has completed, so control
continues to block 730 where the controller 156 determines whether the received event is a

game control input event received from a player of a game via the input device 172 and the



L0

L5

30

WO 2008/019956 PCT/EP2007/058026
16

application 170. Game control input events are the mechanism via which the players play,
control, manipulate, and give input to the game. Examples of game control input events
include requests to move an object or character or any portion, change the field of view, run
a play, display inventory, request information, converse with characters, or any other
appropriate action. The game control input event may be from any player in the game, such
as a player that was a remaining player after a departing player left the game prior to
completion or a waiting player that replaced the departing player and is now playing the

game in place of the departing player.

If the determination at block 730 is true, then the received event is a game control input
event received from a player of a game, so control continues to block 735 where the
controller 156 updates the active player data 158, the game state data 162, and the play state
data 160 based on and in response to the game control input event. For example, if the game
control input event requested that the location 325 of the player (or an object or character
controlled by the player) be moved, then the controller 156 modifies the location 325 in the
play state data 160 to reflect the new location 325. If the game control event requested an
action that affected the inventory 330-1, 330-2, 330-3, or 330-4 (of any player), then the
controller 156 modifies the inventory 330-1, 330-2, 330-3, or 330-4 (of any player). If the
game control event requested an action that affected the score 335 of any player, then the

controller 156 modifies the score 335 of any player.

The controller 156 further sends the game state data 162 and the play state data 160 to each
of the players at each of the client computer systems 132 via the respective applications 170,
and the applications 170 interpret the game state data 162 and the play state data 160, and in
response, display or present appropriate portions of the game state data 162 and the play
state data 160 via the respective output device 174. Control then returns to block 705 where

the controller 156 receives the next event, as previously described above.

If the determination at block 730 is false, then the event is not a game control input event, so
control continues to block 740 where the controller 156 processes other events. Control then
returns to block 705 where the controller 156 receives the next event, as previously

described above.
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Fig. 8 depicts a flowchart of example processing for handling a new player event, according
to an embodiment of the invention. Control begins at block 800. Control then continues to
block 805 where the controller 156 receives the skill level, play style, time preference, game
stage preference, and/or input criteria from the new player or optionally from any saved
profile for the new player that may exist. The new player is the player identified by the new
player event as desiring to play a game, which is the stimulus that caused the logic of Fig. 8

to be invoked, as previously described above with reference to blocks 710 and 715 of Fig. 7.

Control then continues to block 810 where the controller 156 determines whether the wait
queue 164 has a record for any waiting player with a skill level that matches, is the same as,
or is within a skill threshold of the skill level of the new player. If the determination at block
810 is true, then a waiting player (not currently playing the game) exists who has a skill level
that matches, is the same as, or is within a skill threshold of the skill level of the new player,
so control continues to block 815 where the controller 156 initializes the game state data 162
for the new player and the waiting player, removes the waiting player from the wait queue
164, adds the new player and the waiting player to the active player data 158, initializes
respective play state data 160 for the new player and the waiting player, and sends the
respective play state data 160 and the game state data 162 to the respective applications 170
at the respective client computer systems 132 for the new player and the waiting player.

Control then continues to block 899 where the logic of Fig. 8 returns.

If the determination at block 810 is false, then a waiting player does not exist who has a skill
level that matches, is the same as, or is within a skill threshold of the skill level of the new
player, so control continues to block 820 where the controller 156 determines whether the
active player data 158 has a record for an active player with a skill level 230 that matches, is
the same as, or is within a skill threshold of the skill level of the new player and the active
player is playing an Al opponent. If the determination at block 820 is true, then the active
player data 158 has a record for an active player with a skill level 230 that matches, is the
same as, or is within a skill threshold of the skill level of the new player and the active
player is playing an Al opponent, so control continues to block 825 where the controller 156
replaces the Al opponent player with the new player in the active player data 158, the play
state data 160, and the game state data 162. The controller 156 then sends the play state data
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160 and the game state data 162 to the applications 170 of the new player and the active
player at the respective client computer systems 132. Control then continues to block 899

where the logic of Fig. 8 returns.

If the determination of block 820 is false, then the active player data 158 does not have a
record for an active player with a skill level 230 that matches (is the same as or is within a
threshold) the skill level of the new player or the active player is not playing an Al opponent,
so control continues to block 830 where the controller 156 adds the new player to a new
record in the wait queue 164, including setting the player identifier 625, the game identifier
630, the skill level 635 of the new player, the play style 640 of the new player, the time
preference 645 of the new player, and the game stage preference 650 of the new player. The
new player is now a waiting player. Control then continues to block 899 where the logic of

Fig. 8 returns.

Fig. 9 depicts a flowchart of example processing for handling a departing player that leaves a
game before the game is complete, according to an embodiment of the invention. Control
begins at block 900. Control then continues to block 905 where the controller 156
determines whether the input criteria 245 of the departing player (or optionally the input
criteria 245 of the remaining player) chooses a waiting player (or a set of possible waiting
players) as a candidate or candidates to replace the departing player, such as by specifying a
minimum or maximum skill level, designating a specific waiting player, or designating a

particular play style.

If the determination at block 905 is true, then the input criteria 245 of the departing player
(or optionally the input criteria 245 of the remaining player) chooses a waiting player (or set
of possible waiting players), so control continues to block 907 where the controller 156
selects a waiting player from the wait queue 164 whose skill level, player identifier, or play
style meets the input criteria 245. Control then continues to block 910 where the controller
156 sends the game state data 162, the play state data 160, and the input information 250 (if
any) of the departing player to the selected waiting player via network 130. The controller
156 may optionally allow the waiting player to view the departing player and the remaining

player play the game for a time period. The controller 156 may further optionally send
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information (e.g., chat data) between the departing player and the waiting player for a time

period.

Control then continues to block 915 where the controller 156 determines whether the waiting
player consents to join the game as a replacement for the departing player. If the
determination at block 915 is true, then the waiting player consents to join the game as a
replacement for the departing player, so control continues to block 920 where the controller
156 processes the replacement of the departing player with the waiting player, as further
described below with reference to Fig. 10. Control then continues to block 999 where the

logic of Fig. 9 returns.

If the determination at block 915 is false, then the waiting player does not consent to join the
game as a replacement player for the departing player, so control continues to block 925
where the controller 156 removes the waiting player from consideration as a replacement
player for the departing player in the game. Control then continues to block 930 where the
controller 156 determines whether any player in the wait queue 164 still exists that has not
been removed from consideration (by the action of block 925, as previously described
above). If the determination at block 930 is true, then a player in the wait queue 164 still
exists that has not been removed from consideration, so control returns to block 905, as

previously described above.

If the determination at block 930 is false, then all waiting players in the wait queue 164 have
been considered and no suitable waiting players who consent to replace the departing player
in the game have been found, so control continues to block 940 where the controller 156
offers an Al opponent as a replacement player to the remaining player, or optionally saves
the game state data 162, the play state data 160 and moves the remaining player from the
active player data 158 to the wait queue 164, based on the preference of the remaining

player. Control then continues to block 999 where the logic of Fig. 9 returns.

If the determination at block 905 is false, then the input criteria 245 of the departing player
(or optionally the input criteria 245 of the remaining player) does not choose a waiting

player (or set of possible waiting players), so control continues to block 935 where the
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controller 156 selects the waiting player from the wait queue 164 whose skill level 635 and
play style 640 best matches (within a threshold) the skill level 230 and play style 235 of the
departing player (or whose skill level 635 and play style 640 best matches the input criteria
245 of the remaining player), whose time preference 645 best matches (within a time
threshold) the time remaining in the game state 525 of the game state data 162 before the
game is complete, and/or whose game stage preference 650 best matches the stage in the
game state 525 of the game state data 162. Control then continues to block 910, as

previously described above.

Fig. 10 depicts a flowchart of example processing for replacing a departing player, according

to an embodiment of the invention. Control begins at block 1000.

Control then continues to block 1005 where the controller 156 removes the departing player
from the active player data 158, from the play state data 160, and from the game state data
162. Control then continues to block 1010 where the controller 156 adds the waiting player
to the play state data 160 and the game state data 162. Control then continues to block 1015
where the controller 156 assigns the play state 320 of the departing player to the play state
320 of the waiting player, including transferring player state information such as the
inventory 330-1, 330-2, 330-3, or 330-4, the score 335, and the location 325 of the departing
player to client computer system of the waiting player. Control then continues to block 1020
where the controller 156 moves the waiting player from the wait queue 164 to the active
player data 158 (deletes the waiting player from the wait queue 164 and adds the waiting
player to the active player data 158). The waiting player is now an active player in the game
and is a replacement player for the departing player. Control then continues to block 1025
where the controller 156 sends the play state data 160 and the game state data 162 to the
players (the remaining player and the waiting player who is now the replacement player) via
the respective applications 170 of the players at their respective client computer systems
132. The waiting player (now the replacement player) may now send game control input
events, as previously described above with reference to Fig. 7. Control then continues to

block 1099 where the logic of Fig. 10 returns.
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Fig. 11 depicts a flowchart of example processing for optionally calculating a play style of a
player, according to an embodiment of the invention. The logic of Fig. 11 may be invoked
periodically, invoked at the end of a game for the players in the game, invoked in response to
a player departing a game, invoked in response to a player joining a game, invoked if a
player does not self report a play style, invoked after a player has reached a threshold

number of games, game control input events, scores 335, or levels within a game.

Control begins at block 1100. Control then continues to block 1105 where the controller 156
optionally categorizes the game control input events during a period of time for a player
based on the type of the game control input events and the number of each type of the game
control input events. For example, for a football game, the controller 156 may categorize the
game control input events for a player and by counting (the number) of passing plays (the
type of the game control input event) by counting (the number) of running plays (the type)

that the player has requested via a game control input event.

Control then continues to block 1110 where the controller 156 optionally calculates the play
style of the player based on the type of the game control input events or the set of the types
of the game control input events that are the most highest in number, indicating that they are

the most frequently entered game control input events.

For example, if the type of game control input events with the highest number is more than a
threshold greater than the type of game control input events with the next-highest number,
the controller 156 may calculate the play style as the type of the game control input event
that has highest number. For example, if the player has input two running plays and ten pass
plays, the controller 156 may calculate pass as the play style. If the type of game control
input events with the highest numbers are within a threshold of each other, then the
controller 156 may calculate the play style as a mixture of the two types of game control
input events. For example, if the player uses 52% pass plays and 48% running plays, the

controller 156 may calculate the play style as a mixed style of run and pass.

Control then continues to block 1115 where the controller 156 optionally categorizes the

inventory 330-1, 330-2, 330-3, or 330-4 of the player by type and number of objects in the
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player’s inventory. For example, the controller 156 may count the number of attack points,
defend points, wisdom points, or widgets (types of objects) in the inventory 330-1, 330-2,
330-3, or 330-4. Control then continues to block 1120 where the controller 156 optionally
calculates the play style of the player based on the type or types of the objects in the
inventory 330-1, 330-2, 330-3, or 330-4 that have the highest number. For example, if the
type of object in the player’s inventory 330-1, 330-2, 330-3, or 330-4 with the highest
number is attack points, the controller 156 may calculate the play style of the player as an

aggressive player.

Control then continues to block 1125 where the controller 156 optionally categorizes the
location 325 of the player or the location 325 of the inventory 330-1, 330-2, 330-3, or 330-4
of the player by time (categorizing the locations 325 by most recent to least recent time of
occupancy) and number (categorizing the locations 325 by frequency of occupation). For
example, the controller 156 may count the number of times that a player or the inventory
330-1, 330-2, 330-3, or 330-4 of a player (or the player’s inventory) has occupied at each
location 325 within a time period and may record the times that the player (or the player’s
inventory) has occupied each location 325. Control then continues to block 1130 where the
controller 156 optionally calculates the play style of the player based on the categorization of
locations 325 that are the most recent in time or the most frequent (highest) in number. For
example, if the inventory 330-1, 330-2, 330-3, or 330-4 of a player most frequently occupies
the player’s home location 325, the controller 156 may calculate the player’s play style as a
settler or a farmer. But, if the inventory of a player most frequently occupies a variety of

locations 325, the controller 156 may calculate the player’s play style as an explorer.

Control then continues to block 1135 where the controller 156 optionally calculates the play
style of the player based on a combination of the categorization of game control input
events, inventory 330-1, 330-2, 330-3, or 330-4, and the location 325. For example, if the
controller 156 determines that the player has number of wisdom points (inventory) greater
than a threshold, has occupied a number of locations 325 greater than a threshold, and
requests a number of game control input events greater than a threshold that have a type of a
request to sell objects in the player’s inventory, the controller 156 may calculate the play

style of the player as a trader.
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Control then continues to block 1199 where the logic of Fig. 11 returns.

In the previous detailed description of exemplary embodiments of the invention, reference
was made to the accompanying drawings (where like numbers represent like elements),
which form a part hereof, and in which is shown by way of illustration specific exemplary
embodiments in which the invention may be practiced. These embodiments were described
in sufficient detail to enable those skilled in the art to practice the invention, but other
embodiments may be utilized and logical, mechanical, electrical, and other changes may be
made without departing from the scope of the present invention. For example, whilst some
described embodiments refer two players participating in a game, there may be any number
of players taking part from a plurality of client computer systems. In the previous
description, numerous specific details were set forth to provide a thorough understanding of
embodiments of the invention. But, the invention may be practiced without these specific
details. In other instances, well-known circuits, structures, and techniques have not been

shown in detail in order not to obscure the invention.

Different instances of the word “embodiment” as used within this specification do not
necessarily refer to the same embodiment, but they may. Any data and data structures
illustrated or described herein are examples only, and in other embodiments, different
amounts of data, types of data, fields, numbers and types of ficlds, field names, numbers and
types of rows, records, entries, or organizations of data may be used. In addition, any data
may be combined with logic, so that a separate data structure is not necessary. The previous
detailed description is, therefore, not to be taken in a limiting sense, and the scope of the

present invention is defined only by the appended claims.

The scope of the present disclosure includes any novel feature or combination of features
disclosed herein. The applicant hereby gives notice that new claims may be formulated to
such features or combination of features during prosecution of this application or of any such
further applications derived therefrom. In particular, with reference to the appended claims,
features from dependent claims may be combined with those of the independent claims and
features from respective independent claims may be combined in any appropriate manner

and not merely in the specific combinations enumerated in the claims.
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For the avoidance of doubt, the term “comprising”, as used herein throughout the description

and claims is not to be construed as meaning “consisting only of”.



L0

L5

30

WO 2008/019956 PCT/EP2007/058026
25

CLAIMS

1. A method of replacing a player in a multi-player network game, the method
comprising:

determining that a departing player requests to leave a game before the game is
complete;

selecting a waiting player;

replacing the departing player with the waiting player in the game, wherein the
replacing further comprises assigning a play state of the departing player to the waiting
player and transferring play state data to computer system of the waiting player; and

updating the play state in response to a game control input event received from the

waiting player after the replacing.

2. The method of claim 1, wherein the selecting the waiting player further comprises:
determining whether the waiting player has a skill level that is within a skill

threshold of the skill level of the departing player.

3. The method of claim 1 or 2, wherein the selecting the waiting player further
comprises:

selecting the waiting player that has a play style that matches the play style of the
departing player.

4. The method of claim 1, 2 or 3, wherein the selecting the waiting player further
comprises:
determining whether the waiting player has a time preference that is within a time

threshold of a time period that remains before the game is complete.

5. The method of any preceding claim wherein the selecting the waiting player further
comprises:
determining whether the waiting player has a game stage preference that matches a

stage of the game.
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6. The method of any preceding claim, wherein the selecting the waiting player further
comprises:
determining whether the waiting player meets an input criteria specified by the

departing player.

7. The method of any preceding claim , wherein the selecting the waiting player further
comprises:
determining whether the waiting player meets an input criteria specified by a

remaining player in the game.

8. The method of any preceding claim, wherein the assigning the play state further
comprises:

assigning a location within the game of the departing player to the waiting player.

9. The method of any preceding claim, wherein the assigning the play state further
comprises:

assigning an inventory of the departing player to the waiting player.

10.  The method of any preceding claim, wherein the assigning the play state further
comprises:

assigning a score of the departing player to the waiting player.

11. A signal-bearing medium encoded with instructions, wherein the instructions when
executed comprise a method of replacing a player in a multi-player computer game
comprising:

determining that a departing player requests to leave a game before the game is
complete;

selecting a waiting player;

replacing the departing player with the waiting player in the game, wherein the
replacing further comprises assigning a play state of the departing player to the waiting
player, and wherein the assigning the play state further comprises assigning a location, an

inventory, and a score of the departing player to the waiting player; and
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updating the play state in response to a game control input event received from the

waiting player.

12.  The signal-bearing medium of claim 11, further comprising:

sending information supplied by the departing player to the waiting player.

13.  The signal-bearing medium of claim 11 or 12, further comprising:
allowing the waiting player to view game play between a remaining player and the

departing player for a time period after the selecting and before the replacing.

14.  The signal-bearing medium of claim 11, 12 or 13, wherein the replacing the
departing player with the waiting player further comprises:
replacing the departing player with the waiting player if the waiting player consents.

15.  The signal-bearing medium of any of claims 11 to 14, wherein the selecting the
waiting player further comprises:

selecting the waiting player that has a play style that matches the play style of the
departing player.

16.  The signal-bearing medium of claim 15, further comprising:
calculating the play style, wherein the calculating further comprises categorizing the

game control input events by type and number.

17.  The signal-bearing medium of claim 15 or 16, further comprising:
calculating the play style, wherein the calculating further comprises categorizing the

inventory by type and number.

18.  The signal-bearing medium of claim 15, 16 or 17, further comprising:
calculating the play style, wherein the calculating further comprises categorizing the

location by time and number.
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19.  An apparatus for controlling a computer game played over a network of client
computer systems by a plurality of players, the apparatus comprising:

a memory for storing data including play stat data for each active player;

a controller for receiving events from players and configured to update the play state
in response to a game control input event received from the waiting player determine that a
departing player requests to leave a game before the game is complete;

to select a waiting player;

replace the departing player with the waiting player in the game, comprising
assigning a play state of the departing player to the waiting player, and sending the play state
to the client computer system of the waiting player; and

update the play state in response to a game control input event received from the

waiting player.

20.  An apparatus according to claim 19, wherein the assigning the play state further
comprises assigning a location, an inventory, and a score of the departing player to the

waiting player.

21.  The apparatus of claim 19, or 20 ,wherein the controller is further configured to
determine whether the waiting player meets an input criteria specified by the departing

player.

22.  The apparatus of claim 19, 20 or 21, wherein the controller is further configured
to determine whether the waiting player meets an input criteria specified by a remaining

player in the game.

23. The apparatus of any of claims 19 to 22, wherein the controller is further configured

to send information supplied by the departing player to the waiting player.

24. An apparatus according to any of claims 19 to 23, wherein the controller is
configured to allow the waiting player to view game play between a remaining player and

the departing player for a time period after the select and before the replace.
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25. An apparatus according to any of claims 19 to 24, wherein the controller is
configured to:

receive a new player; and

to replace the waiting player with the new player if the waiting player is an artificial
intelligence player and the skill level of the new player is within the skill threshold of a

remaining player.
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