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SYSTEM, NETWORK ENTITY, CLIENT AND 
METHOD FOR FACILITATING FAIRNESS IN A 

MULTIPLAYER GAME 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to systems 
and methods of operating a multiplayer game and, more 
particularly, relates to systems and methods of facilitating 
fairness in a game operated by a plurality of clients expe 
riencing differing netWork latencies. 

BACKGROUND OF THE INVENTION 

[0002] Multiplayer gaming poses an interesting applica 
tion for Wireless netWorks. Particularly, the so-called “?rst 
person shooter” games are some of the most challenging 
interactive games to implement in a Wireless netWork. These 
kinds of games, Which generally involve one or more players 
taking some form of action against other players in the 
game, are not usually turn-based. As a result, game play is 
affected by latencies in the netWork in that players With loW 
latency can actually have an advantage over players exhib 
iting high latency in the netWork. 

[0003] In Wireless netWorks, the likelihood of large dis 
crepancies betWeen gamers compounds the issue of different 
players experiencing different levels of netWork latencies. 
This discrepancy results from the fact that gamers, particu 
larly in cellular netWorks, can exhibit a Wide variance of 
latencies that depends on a number of different parameters 
including, for example, Wireless channel conditions, mobile 
class and system load. For instance, a gamer located near the 
center of a netWork cell may experience much higher 
throughput, and thus loWer latency, than a user at the edge 
of a cell. 

[0004] Thus, the concept of “fairness” enters into the 
picture in multiplayer games. Intuitively, one can arrive at 
some simple examples to illustrate the problem that occurs 
With tWo gamers exhibiting dramatically different latencies. 
Assume a ?rst gamer and a second gamer are playing a 
shootout game, Where the second gamer is experiencing far 
less netWork latencies than the ?rst gamer. During the course 
of play, consider that the ?rst gamer ?res a shot at the second 
gamer at time t1, and the second gamer ?res a shot at the ?rst 
gamer at time t2(t2>tl). But because the second gamer is 
experiencing far less latency than the ?rst garner, the shot 
?red by the second gamer could be processed before the shot 
?red by the ?rst gamer, although the shot from the second 
gamer shot actually occurred after the shot from the ?rst 
gamer. 

[0005] A number of different gaming architectures have 
been developed With varying degrees of netWork latency of 
the gamers operating such architectures. In this regard, three 
exemplary gaming architectures With varying measures to 
ensure fairness are described in Martin Mauve et al., A 
Generic Proxy System for Networked Computer Games, 
THE FIRST WORKSHOP ON NETWORK AND SYSTEM 
SUPPORT FOR GAMES 25-28 (2002). In the ?rst archi 
tecture, referred to as the centraliZed client-server architec 
ture, all of the gamers communicate With a centraliZed game 
server that operates a game and maintains the game state. In 
this architecture, gamers operate game clients on computers 
that communicate With the game server. The computers, and 
thus the game clients and gamers, receive information 
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regarding the game state from the centraliZed server, and 
may attempt to effectuate a change of the game state by 
communicating local actions to the centraliZed server. To 
prevent cheating in the centraliZed client-server architecture, 
data packets sent from the gamers’ computers to the cen 
traliZed server may be time stamped to determine an order 
ing of actions by the respective gamers. Such time-stamping 
of the data packets, hoWever, often occurs on the server-side 
of the architecture, and as such, unWittingly serves to 
facilitate the advantage provided to those gamers With loWer 
netWork latency in data packets reaching the centraliZed 
server. 

[0006] In another conventional architecture, referred to as 
a decentraliZed architecture, the computers of the clients 
communicate With one another to maintain the game state 
Without a centraliZed server. Although fairness is easier to 
achieve in the decentraliZed architecture, management of the 
game environment becomes very dif?cult (maybe even 
impossible for functions such as authentication and billing). 
Moreover, bottlenecks often occur for gamers Who do not 
have suf?cient resources to handle the processing otherWise 
executed by a centraliZed server in the centraliZed client 
server architecture. 

[0007] The third conventional architecture described in 
the Mauve paper is referred to as the proxy architecture. The 
proxy architecture is similar to the centraliZed client-server 
architecture in that a central architecture maintains game 
state. Unlike the centraliZed client-server architecture, hoW 
ever, proxy servers may be coupled betWeen the centraliZed 
server and one or more computers of the gamers, the proxy 
servers typically being located close to clusters of remote 
gamers. The proxy servers, then, can communicate With one 
another and the central server to provide at least a portion of 
the functionality of the centraliZed server. The proxy archi 
tecture has the advantage of decentraliZing game play to 
ensure fairness, but centraliZing necessary functions for 
game play such as authentication. In the proxy architecture, 
the proxies provide time-stamping functionality to prevent 
cheating. And While this may ensure fairness betWeen gam 
ers of different proxies, it does not necessarily account for 
fairness of gamers communicating With the same proxy for 
the same reason explained above With respect to the cen 
traliZed client-server architecture. 

SUMMARY OF THE INVENTION 

[0008] In light of the foregoing background, embodiments 
of the present invention provide an improved system, net 
Work entity, client and method for facilitating fairness in a 
multiplayer game. In accordance With embodiments of the 
present invention, data packets to and/or from a game server 
during play of a multiplayer game may be arti?cially 
delayed such that the clients playing the game communicate 
With the game server, and thus play the game, With the same 
perceived netWork latency. More particularly, data packets 
received from clients across one or more netWorks may be 

arti?cially delayed before being passed to the game server 
for processing. Additionally or alternatively, data packets 
received from the game server may be arti?cially delayed 
before being passed to respective clients across one or more 
netWorks, the data packets being passed to the clients for 
processing by the clients. The data packets may be delayed 
such that all of the clients playing the game experience 
substantially the same effective netWork latency. Further, the 
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effective network latency may, for example, substantially 
equal the highest network latency of the clients. To avoid a 
prohibitively undesirable slowdown in game play that may 
be experienced due to prohibitively long network latencies 
associated with a few clients, the system of embodiments of 
the present invention may be con?gured such that only those 
clients with a network latency below a latency threshold are 
permitted to play the multiplayer game. However, to permit 
slower clients to play the game, the game application 
operated by the game server may also provide multiple 
occurrences of the game. In such instances, clients with 
similar network latencies may be matched with one another 
in each of the occurrences of the multiplayer game. 

[0009] According to one aspect of the present invention, a 
system is provided for facilitating fairness in a multiplayer 
game. The system includes a gaming architecture having a 
least one network entity, such as a game server, routing 
server and/or client. The network entit(ies) are capable of 
operating a game application, which is capable of operating 
a multiplayer game. The system also includes a plurality of 
clients capable of communicating with the gaming architec 
ture across at least one network to play the multiplayer 
game. The clients, including a particular client, are each 
associated with network latency. Thus, the system further 
includes a time-delay module disposed across the networks 
from the clients and between the clients and the game 
application, such as in a position integral with, or proximate 
to, the network entity. The time-delay module is capable of 
receiving a data packet associated with the particular client 
during play of the multiplayer game, and delaying the data 
packet for at least a portion of a delay time associated with 
the particular client. After delaying the data packet, then, the 
time-delay module is capable of passing the delayed data 
packet to the game application or to the particular client for 
processing. In this regard, the delay time is based upon the 
network latency of the particular client and an effective 
network latency set based upon the network latencies of the 
plurality of clients. During play of the game, then, the 
time-delay module may be capable of receiving a data 
packet, delaying the data packet and passing the delayed 
data packet for the plurality of clients such that the plurality 
of clients play the multiplayer game with a network latency 
substantially equal to the effective network latency. 

[0010] More particularly, for example, the time-delay 
module can be further capable of determining the delay time 
associated with the particular client, where the delay time is 
determined to substantially equal the difference between the 
effective network latency and the network latency of the 
particular client. In this regard, the time-delay module can 
be further capable of determining the network latency asso 
ciated with each of the plurality of clients. Then, for 
example, the time-delay module can set the effective net 
work latency based upon the highest network latency of the 
plurality of clients. Also, if so desired, the time-delay 
module can be capable of periodically determining the 
network latency and setting the effective network latency. 

[0011] The system can further include at least one routing 
server for routing data packets between a game server 
network entity and the plurality of clients. In such instances, 
the game server or routing server(s) may be capable of 
comparing the latencies of the clients against a threshold 
latency. Then, the game server or routing server(s) may 
prevent those clients having a network latency above the 
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threshold latency from playing the multiplayer game. To 
also allow clients with higher network latencies to play the 
game, the game application may be capable of providing a 
plurality of occurrences of the multiplayer game, each 
occurrence being capable of being played by a plurality of 
clients. Thus, each occurrence is associated with the effec 
tive network latency of the clients playing the occurrence. 
The game application, then, may be further capable of 
receiving an additional client into an occurrence of the 
multiplayer game based upon the effective network latency 
associated with the occurrence and the network latency of 
the additional client. Even within each occurrence, however, 
the time-delay module may be capable of receiving a data 
packet, delaying the data packet and passing the delayed 
data packet. 

[0012] According to other aspects of the present invention, 
a network entity, client, method are provided for facilitating 
fairness in a multiplayer game. Embodiments of the present 
invention therefore provide an improved system, network 
entity, client and method for facilitating fairness in a mul 
tiplayer game. By con?guring game tra?ic such that the 
clients playing a game send/receive data packets with sub 
stantially the same effective latency, embodiments of the 
present invention therefore provide a framework for over 
coming the drawback of network latency in communications 
between clients and game servers in playing a game. And to 
avoid decreasing the speed of game traf?c to a prohibitively 
undesirable level, a threshold latency can be imposed on the 
clients playing the game, and/or clients can play different 
occurrences of the game with other clients having similar 
network latencies. As such, the system, network entity, client 
and method of embodiments of the present invention solve 
the problems identi?ed by prior techniques and provide 
additional advantages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
wherein: 

[0014] FIG. 1 is a block diagram of one type of terminal 
and system that would bene?t from embodiments of the 
present invention; 

[0015] FIG. 2 is a schematic block diagram of an entity 
capable of operating as a mobile station, game server, proxy 
server, personal computer (PC) system and/or game console, 
in accordance with embodiments of the present invention; 

[0016] FIG. 3 is a schematic block diagram more particu 
larly illustrating a mobile station in accordance with one 
embodiment of the present invention; 

[0017] FIG. 4 is a schematic block diagram of an exem 
plar con?guration of various network entities of the system 
of FIG. 1, in accordance with one embodiment of the 
present invention; 

[0018] FIG. 5 is a functional block diagram of a plurality 
of clients sending data packets to, and receiving data packets 
from, a game server to play a multiplayer game, in accor 
dance with one embodiment of the present invention; and 

[0019] FIG. 6 is a ?owchart including various steps in a 
method of facilitating fairness in a multiplayer game, in 
accordance with one embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 
[0021] Referring to FIG. 1, an illustration of one type of 
system that Would bene?t from the present invention is 
provided. The system, method and computer program prod 
uct of embodiments of the present invention Will be prima 
rily described in conjunction With mobile communications 
applications. It should be understood, hoWever, that the 
system, method and computer program product of embodi 
ments of the present invention can be utiliZed in conjunction 
With a variety of other applications, both in the mobile 
communications industries and outside of the mobile com 
munications industries. For example, the system, method 
and computer program product of embodiments of the 
present invention can be utiliZed in conjunction With Wire 
line and/or Wireless netWork (e.g., Internet) applications. 

[0022] The system can include one or more mobile sta 
tions 10, each having an antenna 12 for transmitting signals 
to and for receiving signals from one or more base stations 
(BS’s) 14, one of each being shoWn in FIG. 1. The base 
station is a part of one or more cellular or mobile netWorks 

that each includes elements required to operate the netWork, 
such as one or more mobile sWitching centers (MSC) 16. As 
Well knoWn to those skilled in the art, the mobile netWork 
may also be referred to as a Base Station/MSC/InterWorking 
function (BMI). In operation, the MSC is capable of routing 
calls, data or the like to and from mobile stations When those 
mobile stations are making and receiving calls, data or the 
like. The MSC can also provide a connection to landline 
trunks When mobile stations are involved in a call. 

[0023] The MSC 16 can be coupled to a data netWork, 
such as a local area netWork (LAN), a metropolitan area 
netWork (MAN), and/or a Wide area netWork (WAN). The 
MSC can be directly coupled to the data netWork. In one 
typical embodiment, hoWever, the MSC is coupled to a 
GateWay (GTW) 18, and the GTW is coupled to a WAN, 
such as the Internet 20. In turn, devices such as processing 
elements (e.g., personal computers, server computers or the 
like) can be coupled to the mobile station 10 via the Internet. 
For example, as explained beloW, the processing elements 
can include one or more processing elements associated With 
one or more game servers 22, routing servers 24, personal 
computer (PC) systems 26, game consoles 28, or the like, 
one of each being illustrated in FIG. 1 and described beloW. 
As Will be appreciated, the processing elements can com 
prise any of a number of processing devices, systems or the 
like capable of operating in accordance With embodiments 
of the present invention. 

[0024] The BS 14 can also be coupled to a Serving GPRS 
(General Packet Radio Service) Support Node (SGSN) 30. 
As knoWn to those skilled in the art, the SGSN is typically 
capable of performing functions similar to the MSC 16 for 
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packet sWitched services. The SGSN, like the MSC, can be 
coupled to a data netWork, such as the Internet 20. The 
SGSN can be directly coupled to the data netWork. In a more 
typical embodiment, hoWever, the SGSN is coupled to a 
packet-sWitched core netWork, such as a GPRS core netWork 
32. The packet-sWitched core netWork is then coupled to 
another GTW, such as a GTW GPRS support node (GGSN) 
34, and the GGSN is coupled to the Internet. 

[0025] Although not every element of every possible 
netWork is shoWn and described herein, it should be appre 
ciated that the mobile station 10 may be coupled to one or 
more of any of a number of different netWorks. In this 
regard, mobile netWork(s) can be capable of supporting 
communication in accordance With any one or more of a 

number of ?rst-generation (1G), second-generation (2G), 
2.5G and/or third-generation (3G) mobile communication 
protocols or the like. More particularly, one or more mobile 
stations may be coupled to one or more netWorks capable of 
supporting communication in accordance With 2G Wireless 
communication protocols IS-l36 (TDMA), GSM, and IS-95 
(CDMA). Also, for example, one or more of the netWork(s) 
can be capable of supporting communication in accordance 
With 2.5G Wireless communication protocols GPRS, 
Enhanced Data GSM Environment (EDGE), or the like. In 
addition, for example, one or more of the netWork(s) can be 
capable of supporting communication in accordance With 
3G Wireless communication protocols such as Universal 
Mobile Telephone System (UMTS) netWork employing 
Wideband Code Division Multiple Access (WCDMA) radio 
access technology. Some narroW-band AMPS (NAMPS), as 
Well as TACS, netWork(s) may also bene?t from embodi 
ments of the present invention, as should dual or higher 
mode mobile stations (e.g., digital/analog or TDMA/ 
CDMA/analog phones). 

[0026] One or more mobile stations 10 (as Well as one or 
more processing elements, although not shoWn as such in 
FIG. 1) can further be coupled to one or more Wireless 
access points (APs) 36. The AP’s can be con?gured to 
communicate With the mobile station in accordance With 
techniques such as, for example, radio frequency (RF), 
Bluetooth (BT), infrared (IrDA) or any of a number of 
different Wireless netWorking techniques, including WLAN 
techniques. The APs may be coupled to the Internet 20. Like 
With the MSC 14, the AP’s can be directly coupled to the 
Internet. In one embodiment, hoWever, the APs are indi 
rectly coupled to the Internet via a GTW 18. As Will be 
appreciated, by directly or indirectly connecting the mobile 
stations and the user processors (e.g., game servers 22, 
routing servers 24, personal computer (PC) systems 26, 
game consoles 28) and/or any of a number of other devices 
to the Internet, Whether via the AP’s or the mobile net 
Work(s), the mobile stations and user processors can com 
municate With one another to thereby carry out various 
functions of the respective entities, such as to transmit 
and/or receive data, content or the like. As used herein, the 
terms “data,’"‘content,”“information,” and similar terms 
may be used interchangeably to refer to data capable of 
being transmitted, received and/ or stored in accordance With 
embodiments of the present invention. Thus, use of any such 
terms should not be taken to limit the spirit and scope of the 
present invention. 

[0027] Although not shoWn in FIG. 1, in addition to or in 
lieu of coupling the mobile stations 10 to game servers 22, 
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routing servers 24, personal computer (PC) systems 26 
and/ or game consoles 28 across the Internet 20, one or more 
such entities may be directly coupled to one another. As 
such, one or more netWork entities may communicate With 
one another in accordance With, for example, RF, BT, IrDA 
or any of a number of different Wireline or Wireless com 
munication techniques, including LAN and/ or WLAN tech 
niques. 

[0028] Referring noW to FIG. 2, a block diagram of an 
entity capable of operating as a mobile station 10, game 
server 22, routing server 24, personal computer (PC) system 
26 and/or game console 28, is shoWn in accordance With one 
embodiment of the present invention. Although shoWn as 
separate entities, in some embodiments, one or more entities 
may support one or more of a mobile station, game server, 
routing server, personal computer (PC) system and/or game 
console, logically separated but co-located Within the enti 
t(ies). For example, a single entity may support a logically 
separate, but co-located, game server and routing server. 
Also, for example, a single entity may support a logically 
separate, but co-located personal computer and game con 
sole. 

[0029] As shoWn, the entity capable of operating as a 
mobile station 10, game server 22, routing server 24, per 
sonal computer (PC) system 26 and/or game console 28 
generally includes a processor 38 connected to a memory 40. 
The memory can comprise volatile and/or non-volatile 
memory, and typically stores content, data or the like. For 
example, the memory typically stores content transmitted 
from, and/or received by, the entity. Also for example, the 
memory typically stores client applications, instructions or 
the like for the processor to perform steps associated With 
operation of the entity in accordance With embodiments of 
the present invention. As explained beloW, for example, the 
memory can store client application(s) including a con?gu 
ration utility, content manager and/or display manager. In 
this regard, When executed, the con?guration utility may 
function to con?gure a source of content to receive or 
otherWise provide content. The content manager, When 
executed, may function to manage the receipt of content 
from the source, and/ or the use of content received from the 
source. And the display manager may function to manage 
presentation of content received from the source. As 
described herein, the client application(s) each comprise 
softWare operated by the respective entities. It should be 
understood, hoWever, that any one or more of the client 
applications described herein can alternatively comprise 
?rmware or hardWare, Without departing from the spirit and 
scope of the present invention. 

[0030] In addition to the memory 40, the processor 38 can 
also be connected to at least one interface or other means for 
displaying, transmitting and/or receiving data, content or the 
like. In this regard, the interface(s) can include at least one 
communication interface 42 or other means for transmitting 
and/or receiving data, content or the like, as Well as at least 
one user interface that can include a display 44 and/ or a user 

input interface 46. The user input interface, in turn, can 
comprise any of a number of devices alloWing the entity to 
receive data from a user, such as a keypad, a touch display, 
a joystick or other input device. 

[0031] Reference is noW made to FIG. 3, Which illustrate 
one type of mobile station 10, a mobile telephone, Which 
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Would bene?t from embodiments of the present invention. It 
should be understood, hoWever, that the mobile station 
illustrated and hereinafter described is merely illustrative of 
one type of mobile station that Would bene?t from the 
present invention and, therefore, should not be taken to limit 
the scope of the present invention. While several embodi 
ments of the mobile station are illustrated and Will be 
hereinafter described for purposes of example, other types of 
mobile stations, such as portable digital assistants (PDAs), 
pagers, laptop computers, mobile gaming devices and other 
types of electronic systems, can readily employ the present 
invention. 

[0032] As shoWn, in addition to an antenna 14, the mobile 
station 10 can include a transmitter 48, receiver 50, and 
controller 52 or other processor that provides signals to and 
receives signals from the transmitter and receiver, respec 
tively. These signals include signaling information in accor 
dance With the air interface standard of the applicable 
cellular system, and also user speech and/or user generated 
data. In this regard, the mobile station can be capable of 
operating With one or more air interface standards, commu 
nication protocols, modulation types, and access types. 
More particularly, the mobile station can be capable of 
operating in accordance With any of a number of ?rst 
generation (1G), second generation (2G), 2.5G and/or third 
generation (3G) communication protocols or the like. For 
example, the mobile station may be capable of operating in 
accordance With 2G Wireless communication protocols 
IS-l36 (TDMA), GSM, and IS-95 (CDMA). Also, for 
example, the mobile station may be capable of operating in 
accordance With 2.5G Wireless communication protocols 
GPRS, EDGE, or the like. Further, for example, the mobile 
station may be capable of operating in accordance With 3G 
Wireless communication protocols such as UMTS netWork 
employing WCDMA radio access technology. Some 
NAMPS, as Well as TACS, mobile stations may also bene?t 
from the teaching of this invention, as should dual or higher 
mode phones (e.g., digital/analog or TDMA/CDMA/analog 
phones). 

[0033] It is understood that the controller 52 includes the 
circuitry required for implementing the audio and logic 
functions of the mobile station 10. For example, the con 
troller may be comprised of a digital signal processor device, 
a microprocessor device, and various analog-to-digital con 
verters, digital-to-analog converters, and other support cir 
cuits. The control and signal processing functions of the 
mobile station are allocated betWeen these devices according 
to their respective capabilities. The controller can addition 
ally include an internal voice coder (VC) 52a, and may 
include an internal data modem (DM) 52b. Further, the 
controller may include the functionally to operate one or 
more client softWare programs such as those indicated 

above, Which may be stored in memory (described beloW). 

[0034] The mobile station 10 also comprises a user inter 
face including a conventional earphone or speaker 54, a 
ringer 56, a microphone 58, a display 60, and a user input 
interface, all of Which are coupled to the controller 52. 
Although not shoWn, the mobile station can include a battery 
for poWering the various circuits that are required to operate 
the mobile station, as Well as optionally providing mechani 
cal vibration as a detectable output. The user input interface, 
Which alloWs the mobile station to receive data, can com 
prise any of a number of devices alloWing the mobile station 
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to receive data, such as a keypad 52, a touch display (not 
shown), a joystick (not shoWn) or other input device. In 
embodiments including a keypad, the keypad includes the 
conventional numeric (0-9) and related keys (#, *), and other 
keys used for operating the mobile station. 

[0035] The mobile station 10 can also include one or more 
means for sharing and/or obtaining data. For example, the 
mobile station can include a short-range radio frequency 
(RF) transceiver or interrogator 64 so that data can be shared 
With and/or obtained from electronic devices in accordance 
With RF techniques. The mobile station can additionally, or 
alternatively, include other short-range transceivers, such as, 
for example an infrared (IR) transceiver 66, and/or a Blue 
tooth (BT) transceiver 68 operating using Bluetooth brand 
Wireless technology developed by the Bluetooth Special 
Interest Group. The mobile station can therefore additionally 
or alternatively be capable of transmitting data to and/or 
receiving data from electronic devices in accordance With 
such techniques. Although not shoWn, the mobile station can 
additionally or alternatively be capable of transmitting and/ 
or receiving data from electronic devices according to a 
number of different Wireless netWorking techniques, includ 
ing WLAN techniques such as IEEE 802.11 techniques or 
the like. 

[0036] The mobile station 10 can further include memory, 
such as a subscriber identity module (SIM) 70, a removable 
user identity module (R-UIM) or the like, Which typically 
stores information elements related to a mobile subscriber. 
In addition to the SIM, the mobile station can include other 
removable and/or ?xed memory. In this regard, the mobile 
station can include volatile memory 72, such as volatile 
Random Access Memory (RAM) including a cache area for 
the temporary storage of data. The mobile station can also 
include other non-volatile memory 74, Which can be embed 
ded and/ or may be removable. The non-volatile memory can 
additionally or alternatively comprise an EEPROM, ?ash 
memory or the like. The memories can store any of a number 

of softWare applications, instructions, pieces of information, 
and data, used by the mobile station to implement the 
functions of the mobile station. 

[0037] As Will be appreciated, a number of the entities of 
the system of FIG. 1 can be con?gured in any of a number 
of different architectures to perform any of a number of 
functions, such as to manage a multiplayer game. For 
example, the entities of the system of FIG. 1 can be 
con?gured to manage a multiplayer game in a centraliZed 
client-server architecture, decentraliZed architecture and/or 
proxy architecture, each of Which are explained above in the 
background section. Additionally or alternatively, for 
example, the entities of the system of FIG. 1 can be 
con?gured in an architecture given in the Scalable NetWork 
Application Package (SNAP) (formerly Sega NetWork 
Application Package) provided by Nokia Corporation for 
applications such as in the context of multiplayer gaming. 

[0038] More particularly, as shoWn in FIG. 4, for 
example, one or more mobile stations 10, PC systems 26 
and/or game consoles 28 may operate as clients 76 in a 
gaming architecture that also includes one or more game 
servers 22 and/or routing servers 24. In the illustrated 
architecture, similar to a conventional client-server archi 
tecture (see background section above), the game servers 
operate games and maintain the state of those games. As Will 
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be appreciated, hoWever, the routing servers and/or one or 
more of the clients themselves may alternatively operate 
portions, or all, of the games and maintain the state of those 
games. As used herein, then, although games can be oper 
ated by one or more netWork entities, including game 
servers, routing servers and/or client(s), the folloWing 
description may refer to a game server as operating the 
games for purposes of illustration. Irrespective of the net 
Work entit(ies) that operate the games, hoWever, the clients 
operate game applications that communicate With those 
netWork entit(ies) to continuously change the game state of 
the games operated and maintained by the netWork entit(ies) 
to thereby play those games. 

[0039] Also in the illustrated architecture, the clients 76 
are operatively coupled to routing servers 24 Which, in turn, 
are coupled to the game servers 22. Thus, the routing servers 
route data packets betWeen one or more clients 76 and the 
game servers 22, and/or other clients, to facilitate the 
operation of each entity in the architecture. As shoWn, the 
routing servers can be coupled betWeen groups of clients and 
one or more game servers, directly or indirectly via one or 
more other routing servers. In this regard, one or more 
routing servers can also be coupled to other routing servers 
such that the routing servers can also be coupled betWeen 
one or more clients and one or more groups of other clients, 

such as groups of clients coupled to other routing servers. 

[0040] The entities (i.e., clients 76, game servers 22 and 
routing servers 24) of the illustrated architecture can com 
municate in any of a number of different manners. In one 
embodiment, for example, the entities communicate in 
accordance With the UDP (Universal Datagram Protocol) 
transport protocol, or in accordance With rUDP (reliable 
UDP), a proprietary protocol that operates above UDP. And 
although architectures such as that illustrated may provide 
an environment for ease in authentication, chat applications, 
and the setting up of game rooms and lobbies, a feature in 
such architectures that most directly impacts fairness is the 
transport protocol (e. g., rUDP/UDP) by Which the entities of 
the architecture communicate With one another. Speci?cally, 
for example, rUDP provides for a means of guaranteed 
delivery of packets. In addition, rUDP alloWs for in-se 
quence delivery of packets generated from a client or game 
server. HoWever, transport protocols such as rUDP do not 
provide a means of ordering packets as delivered from 
different clients. That is, transport protocols utiliZed by 
entities of architectures such as that illustrated in FIG. 4 
generally do not include in-built mechanisms to ensure 
fairness. Moreover, the bandWidth management mechanism 
of such architectures alloWs for throttling the throughput 
generated by a client or game server based upon a ?xed 
parameter. Effective latency of netWork communications 
betWeen entities of these architectures, hoWever, is not only 
variable from client to client but also variable over time for 
any individual client. 

[0041] Embodiments of the present invention therefore 
provide a frameWork for overcoming the draWback of net 
Work latency in communications to and/ or from clients 76 to 
one or more game servers 22 such that the client(s) 76 are 
capable of playing a game With the same perceived netWork 
latency, that being based upon the greatest netWork latency 
experienced by the client(s). Reference is noW draWn to 
FIGS. 5 and 6, Which illustrate functional block diagram 
and method, respectively, facilitating fairness in a game. As 
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shown in FIG. 5, then, a plurality of clients (three being 
shown as clients 76a, 76b and 760) send data packets to, and 
receive data packets from, a game server to play a multi 
player game. In this regard, the game server is capable of 
operating a game application 78 for operating the game and 
maintaining the state of that game based at least in part on 
data packets received from the clients. 

[0042] In addition, in accordance with embodiments of the 
present invention, the game server 22 is capable of operating 
a time-delay module 80, such as a time-delay application 
programming interface (API), for delaying data packets to 
the game server from one or more of the clients, and/or from 
the game server to one or more of the clients. More 
particularly, the time-delay module is capable of delaying 
data packets to the game server from one or more of the 
clients 76, and/ or delaying data packets to one or more of the 
clients from the game server. The time-delay module is 
capable of delaying the data packets based upon network 
latency experienced by the respective clients 76 and an 
effective network latency, which is set based upon the 
network latencies experienced by the plurality of the clients 
playing the game. 

[0043] As shown and described below, the game server 22 
operates the time-delay module 80. It should be understood, 
however, that one or more routing servers 24 and/or other 
network entities can additionally or alternatively operate 
time-delay modules without departing from the spirit and 
scope of the present invention. Generally, then, data packets 
to and/or from the game server may be delayed from any of 
a number of different network entities between the clients 
and the game application operated by the game server. 
Further, although the time-delay module may comprise 
software operated by a network entity, the time-delay mod 
ule may alternatively comprise ?rmware or hardware, with 
out departing from the spirit and scope of the present 
invention. 

[0044] A method of facilitating fairness in a multiplayer 
game includes determining, at the time-delay module 80, a 
network latency associated with each of a plurality of clients 
76 playing a game. As will be appreciated, the network 
latency of a client can be determined or otherwise repre 
sented in any of a number of different manners including, for 
example, as a round trip time (RTT). In this regard, the RTT 
of a client is typically a measure of the time required for a 
data packet to travel from the client to the time-delay 
module, and back again to the respective client. Thus, as 
shown in FIG. 5 and block 84 of FIG. 6, determining a 
network latency associated with each of the clients may 
more particularly comprise determining a RTT associated 
with each of the clients. The RTT’s can be determined in any 
of a number of different manners. In this regard, although the 
RTT associated with each client may be determined in a 
number of different manners, the RTT can be determined by 
sending a data packet (e.g., game traf?c packet, control 
packet, etc.) to the client, and determining the amount of 
time required to receive an acknowledgement (ACK) packet 
back from the client. For purposes of example, presume that 
client 17611 has an RTT1=926.47 ms, client 27619 has an 
RTT2=1304.87 ms, and client 3760 has an RTT 3=ll03.56 
ms. 

[0045] Irrespective of exactly how the RTT’s of the clients 
76 are determined, the time-delay module 80 can thereafter 
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set an effective RTT based upon the RTT’s of the clients, as 
shown in block 86. Although the effective RTT can be 
identi?ed in a number of different manners, to facilitate 
fairness among the clients, particularly those with the high 
est RTT, the effective RTT may be identi?ed as the highest 
RTT experienced by any of the clients. Delivery of data 
packets to and/or from one or more of clients can then be 
delayed based upon the effective RTT such that all of the 
clients experience the same effective RTT without requiring 
any of the clients to decrease their RTT, such as by altering 
the network channels over which the clients with the highest 
RTT send/receive data packets. Continuing the above 
example, then, the effective RTT may be set to RTT 2 of 
client 276b, i.e., effective RTT=1304.87 ms. 

[0046] Thus, at one or more instances after setting the 
effective RTT, the time-delay module 80 receives data 
packets from one or more of the clients 76, the data packets 
being intended for the game server 24, or more particularly 
the game application 78 operated by the game server, as 
shown in block 88. Similarly, the time-delay module may 
receive data packets from the game application, where the 
data packets are intended for one or more of the clients. For 
data packets received by the time-delay module from a client 
intended for the game application, and/or for data packets 
received by the time-delay module from the game applica 
tion intended for a client, the time-delay module can delay 
the data packet for a delay time (i.e., delay n) associated with 
the data packet, or more particularly associated with the 
client sending the data packet, as shown in block 90. In this 
regard, the time-delay module can delay data packets to 
and/or from a client for a delay time such that the respective 
client experiences a RTT substantially equal to the effective 
RTT (i.e., RTT nze?fective RTT). Thus, in accordance with 
one embodiment, the delay time for a data packet can be 
determined to substantially equal the difference of the effec 
tive RTT and the RTT of the client sending the data packet. 
As used throughout, various quantitative measures may be 
described as being equal or substantially equal. It should be 
understood that in instances where values are described as 
being equal, such values may be substantially equal. Thus, 
in actual implementation, various values may differ some 
what (e.g., l.0-5.0%) depending on a number of different 
parameters, such as variances in network latencies over 
time, measurements of the network latencies, and the like. 

[0047] For example, presume the time-delay module 
receives a data packet from client 17611, which has an 
associated RTT 1=926.47 ms. In such an instance, the 
time-delay module can determine a delay 1 that substantially 
equals the difference of the effective RTT=1304.87 ms and 
RTT 1, namely 378.4 ms (e.g., delay 1=l304.87 ms-926.47 
ms). As will be appreciated, when the effective RTT is 
identi?ed as highest RTT, the client (e.g., client 2761)) 
having the highest RTT will also have an associated delay of 
Zero (e.g., effective RTT=RTT 2=l304.87 ms). The client 
having the lowest RTT, on the other hand, will have the 
highest delay. 

[0048] The time-delay module 80 can be con?gured apply 
the delay time to data packets on the uplink (i.e., from the 
client 76 to the game application 78) and/ or on the downlink 
(i.e., from the game application to the client) in any of a 
number of different manners to effectuate a RTT at the client 
substantially equal to the effective RTT. For example, when 
the time-delay module is con?gured to apply the delay time 
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to data packets on the uplink, the time-delay module can 
delay data packets from the client to the game application for 
the entire delay time associated With the respective client. 
Alternatively, for example, When the time-delay module is 
con?gured to apply the delay time to data packets on the 
uplink and the doWnlink, the time-delay module can delay 
data packets from the client (i.e., client n) to the game 
application by a ?rst time delay portion (e.g., 1/2 delay n), and 
delay data packets from the game application to the client by 
a second delay portion (e.g., 1/2 delay n). In such instances, 
the ?rst and second delay portions sum to substantially the 
delay time (i.e., delay n) associated With the respective 
client. In yet another alternative example, When the time 
delay module is con?gured to apply the delay time to data 
packets on the doWnlink, the time-delay module can delay 
data packets from the game application to the client for the 
entire delay time associated With the respective client. 

[0049] After delaying data packets, the time-delay module 
80 can pass the data packets to the game server 22, or more 
particularly the game application 78 operated by the game 
server, or to the respective client 76, for processing, as 
shoWn in block 92. More particularly, for example, after 
delaying data packets received from a client for the game 
application (if con?gured to at least partially delay packets 
on the uplink), the time-delay module can pass the data 
packets to the game application for processing. Similarly, for 
example, after delaying data packets received from the game 
application for a client (if con?gured to at least partially 
delay packets on the doWnlink), the time-delay module can 
pass the data packets to the client for processing. 

[0050] During game play, for example, a data packet from 
a client can comprise a request to change the state of the 
game. In such an instance, the game application can receive 
the data packet from the time-delay module 80, and process 
the request to effectuate a change in the state of the game 
operated and maintained by the game application. In addi 
tion, the game application can return to the requesting client 
and/ or other clients, a return data packet notifying the 
client(s) of the change in the state of the game, the return 
data packet being sent to the client(s) via the time-delay 
module. Conventionally, the time required for the client to 
send the request a change of the state of the game, and 
receive the return data packet, substantially equals the RTT 
of the client. In accordance With embodiments of the present 
invention, hoWever, the time required for the client to send 
the request and receive the acknowledgement substantially 
equals the effective RTT, irrespective of the particular client. 

[0051] As shoWn in block 94 and again in block 88, the 
time-delay module 80 can receive a number of different data 
packets from a number of different clients 76 playing the 
game operated and maintained by the game application 78. 
For data packets received from a client and/or the game 
application, then, the time-delay module can delay the data 
packet for at least a portion of the delay time associated With 
the client sending or receiving the data packet (see block 
90). After the delay time, the time-delay module passes the 
delayed data packet to the receiving entity (i.e., game server 
22 or client) for processing by the respective entity (see 
block 92). 

[0052] As Will be appreciated, the effective RTT can be 
periodically set or otherWise updated by the time-delay 
module 80. In this regard, at regular or irregular periodic 
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intervals the time-delay module can determine or otherWise 
update the RTT’s of one or more of the clients (see block 
84). For example, When the netWork entities communicate in 
accordance With a protocol such as rUDP, the time-delay 
module can be con?gured to determine the RTT’s of a client 
upon each instance of the client and the game application 78 
operated by the game server 22 exchanging reliable trans 
port packets, such as to transfer game states, variables, chat 
messages or the like during game play. Irrespective of 
exactly When the time-delay module determines or other 
Wise updated the RTT’s of one or more of the clients, the 
time-delay module can then reset or otherWise update the 
effective RTT based upon the neWly determined RTT’s of 
the clients. Further, as shoWn in FIG. 5, the effective RTT 
can be periodically sent to the game application. The game 
application, if so con?gured, can then modify play of the 
game based upon the effective RTT and/or noti?cation 
indicating that all of the clients are communicating With the 
game server With approximately the same e?fective RTT. 

[0053] Additionally, by setting e?fective RTT equal to that 
of the sloWest client 76 playing the game (i.e., client With the 
highest RTT), the time-delay module 78 effectively sloWs 
doWn game tra?ic to that of the sloWest client. In various 
instances, such as When a large disparity exists betWeen the 
sloWest client and the other clients playing the game, hoW 
ever, it may be prohibitively undesirable to sloW doWn game 
tra?ic to that of the sloWest client. Thus, in various instances, 
the RTT’s of the clients may be compared against a thresh 
old RTT. Those clients having an RTT above the threshold 
may then be prohibited from participating or otherWise 
playing in the game, such as by the game server 22 or the 
routing server 24. By restricting game play to only those 
clients having a RTT beloW the threshold, the effective RTT 
can thereafter be set at or beloW the threshold, thereby 
facilitating faster game play among the clients permitted to 
play the game. 

[0054] So as to not completely restrict from playing the 
game those clients 76 that otherWise have differing RTT’s, 
such as those above the threshold RTT, the game server 22, 
or more particularly the game application 78 operated by the 
game server, may be con?gured to provide multiple con 
currently operating occurrences of the game, each being 
capable of being played by a plurality of clients. The 
occurrences of the game can then be organiZed based upon 
the netWork latencies of the plurality of clients. More 
particularly, each occurrence of the game may be played by 
clients having similar RTT’s such that none of the clients 
playing a particular instance of the game experience a 
signi?cant decrease in speed of game activity by the delay 
of data packets to/from the game application. More particu 
larly, for example, the game server or routing server 24 may 
be con?gured to provide a virtual lobby listing the occur 
rences of the game, the listing also indicating the relative 
speed of the clients playing the respective occurrences, such 
as by indicating effective RTT’s of the clients playing each 
instance. An additional client desiring to play the game, 
then, may enter the virtual lobby and select an occurrence of 
the game to play based upon the relative speed of the clients 
playing the occurrence of the game. In this regard, the client 
desiring to play the game may receive, such as from the 
entity providing the virtual lobby, an indication of the RTT 
of the client such that the client can compare its RTT With 
the effective RTT’s of the various occurrences to ?nd an 
occurrence With an effective RTT more closely matching 
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that of the client. The client may then select an occurrence 
to thereafter be received into the occurrence of the game. 

[0055] According to one aspect of the present invention, 
all or a portion of the system of the present invention, such 
all or portions of the game server 22, routing server 24 
and/or client 76 (e.g., mobile station 10, PC system 26, game 
console 28, etc.), generally operate under control of a 
computer program product (e. g., game application 78, time 
delay module 80, etc.). The computer program product for 
performing the methods of embodiments of the present 
invention includes a computer-readable storage medium, 
such as the non-volatile storage medium, and computer 
readable program code portions, such as a series of computer 
instructions, embodied in the computer-readable storage 
medium. 

[0056] In this regard, FIG. 6 is a ?owchart of methods, 
systems and program products according to the invention. It 
will be understood that each block or step of the ?owchart, 
and combinations of blocks in the ?owchart, can be imple 
mented by computer program instructions. These computer 
program instructions may be loaded onto a computer or 
other programmable apparatus to produce a machine, such 
that the instructions which execute on the computer or other 
programmable apparatus create means for implementing the 
functions speci?ed in the ?owchart block(s) or step(s). 
These computer program instructions may also be stored in 
a computer-readable memory that can direct a computer or 
other programmable apparatus to function in a particular 
manner, such that the instructions stored in the computer 
readable memory produce an article of manufacture includ 
ing instruction means which implement the function speci 
?ed in the ?owchart block(s) or step(s). The computer 
program instructions may also be loaded onto a computer or 
other programmable apparatus to cause a series of opera 
tional steps to be performed on the computer or other 
programmable apparatus to produce a computer imple 
mented process such that the instructions which execute on 
the computer or other programmable apparatus provide steps 
for implementing the functions speci?ed in the ?owchart 
block(s) or step(s). 

[0057] Accordingly, blocks or steps of the ?owchart sup 
port combinations of means for performing the speci?ed 
functions, combinations of steps for performing the speci 
?ed functions and program instruction means for performing 
the speci?ed functions. It will also be understood that each 
block or step of the ?owchart, and combinations of blocks 
or steps in the ?owchart, can be implemented by special 
purpose hardware-based computer systems which perform 
the speci?ed functions or steps, or combinations of special 
purpose hardware and computer instructions. 

[0058] Many modi?cations and other embodiments of the 
invention will come to mind to one skilled in the art to which 
this invention pertains having the bene?t of the teachings 
presented in the foregoing descriptions and the associated 
drawings. Therefore, it is to be understood that the invention 
is not to be limited to the speci?c embodiments disclosed 
and that modi?cations and other embodiments are intended 
to be included within the scope of the appended claims. 
Although speci?c terms are employed herein, they are used 
in a generic and descriptive sense only and not for purposes 
of limitation. 
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What is claimed is: 
1. A system for facilitating fairness in a multiplayer game, 

the system comprising: 

a gaming architecture comprising at least one network 
entity capable of operating a game application, the 
game application being capable of operating a multi 
player game; 

a plurality of clients capable of communicating with the 
gaming architecture across at least one network to play 
the multiplayer game, wherein the plurality of clients 
are each associated with a network latency, and wherein 
the plurality of clients include a given client; and 

a time-delay module disposed across at least one network 
from the plurality of clients, and between the plurality 
of clients and the game application, 

wherein the time-delay module is capable of receiving a 
data packet associated with the particular client during 
play of the multiplayer game, wherein the time-delay 
module is capable of delaying the data packet for at 
least a portion of a delay time associated with the 
particular client, the delay time being based upon the 
network latency of the particular client and an effective 
network latency set based upon the network latencies of 
the plurality of clients, and 

wherein the time-delay module is capable of passing the 
delayed data packet to one of the game application and 
the particular client. 

2. A system according to claim 1, wherein the time-delay 
module is capable of receiving data packets, delaying the 
data packets and passing the delayed data packets at least 
one of to and from the plurality of clients such that the 
plurality of clients play the multiplayer game with a network 
latency substantially equal to the effective network latency. 

3. A system according to claim 1, wherein the game 
application is capable of providing a plurality of occurrences 
of the multiplayer game, wherein each occurrence is capable 
of being played by a plurality of clients, and 

wherein the time-delay module is capable of receiving a 
data packet, delaying the data packet and passing the 
delayed data packet for each occurrence of the multi 
player game. 

4. A network entity for facilitating fairness in a multi 
player game, the game server comprising: 

a processor capable of at least partially operating a game 
application, the game application being capable of 
operating a multiplayer game played by a plurality of 
clients across at least one network, wherein the plural 
ity of clients include a particular client and are each 
associated with a network latency, wherein the proces 
sor is also capable of operating a time-delay module, 

wherein the time-delay module is capable of receiving a 
data packet associated with the particular client during 
play of the multiplayer game, wherein the time-delay 
module is capable of delaying the data packet for at 
least a portion of a delay time associated with the 
particular client, the delay time being based upon the 
network latency of the particular client and an effective 
network latency set based upon the network latencies of 
the plurality of clients, and 
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wherein the time-delay module is capable of passing the 
delayed data packet to one of the game application and 
the particular client. 

5. A network entity according to claim 4, Wherein the 
time-delay module is further capable of determining the 
netWork latency associated With each of the plurality of 
clients, and setting the effective netWork latency based upon 
the highest netWork latency of the plurality of clients. 

6. A netWork entity according to claim 5, Wherein the 
time-delay module is capable of periodically determining 
the netWork latency and setting the effective netWork 
latency. 

7. A netWork entity according to claim 4, Wherein the 
time-delay module is further capable of determining the 
delay time associated With the particular client, the delay 
time determined to substantially equal the difference 
betWeen the effective netWork latency and the netWork 
latency of the particular client. 

8. A netWork entity according to claim 4, Wherein the 
time-delay module is capable of receiving a data packet, 
delaying the data packet and passing the delayed data packet 
for the plurality of clients such that the plurality of clients 
play the multiplayer game With a netWork latency substan 
tially equal to the effective netWork latency. 

9. A netWork entity according to claim 4, Wherein the 
processor is further capable of comparing the latencies of the 
plurality of clients against a threshold latency, and prohib 
iting clients having a netWork latency above the threshold 
latency from playing the multiplayer game. 

10. A netWork entity according to claim 4, Wherein the 
game application is capable of providing a plurality of 
occurrences of the multiplayer game, Wherein each occur 
rence is capable of being played by a plurality of clients, and 

Wherein the time-delay module is capable of receiving a 
data packet, delaying the data packet and passing the 
delayed data packet for each occurrence of the multi 
player game. 

11. A netWork entity according to claim 10, Wherein each 
occurrence is associated With the effective netWork latency 
of the clients playing the occurrence, and Wherein the game 
application is further capable of receiving an additional 
client into an occurrence of the multiplayer game based 
upon the effective netWork latency associated With the 
occurrence and the netWork latency of the additional client. 

12. A client for playing a multiplayer game, the client 
comprising: 

a processor capable of communicating With a game appli 
cation during play of a multiplayer game played by at 
least one other client, each of the clients being associ 
ated With a netWork latency, 

Wherein the processor is capable of communicating With 
the game application such that a time-delay module, 
disposed across the at least one netWork from the client, 
is capable of receiving a data packet associated With the 
client during play of the multiplayer game, such that the 
time-delay module is capable of delaying the data 
packet for at least a portion of a delay time associated 
With the client, the delay time being based upon the 
netWork latency of the client and an effective netWork 
latency set based upon the netWork latencies of the 
plurality of clients, and such that the time-delay module 
is capable of passing the delayed data packet to one of 
the game application and the client. 
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13. A client according to claim 12, Wherein the processor 
is capable of communicating With the game application such 
that a time-delay module is further capable of determining 
the netWork latency associated With each of the plurality of 
clients, and setting the effective netWork latency based upon 
the highest netWork latency of the plurality of clients. 

14. A client according to claim 13, Wherein the processor 
is capable of communicating With the game application such 
that the time-delay module is capable of periodically deter 
mining the netWork latency associated With each of the 
plurality of clients, and setting the effective netWork latency. 

15. A client according to claim 12, Wherein the processor 
is capable of communicating With the game application such 
that a time-delay module is further capable of determining 
the delay time associated With the client, the delay time 
determined to substantially equal the difference betWeen the 
effective netWork latency and the netWork latency of the 
client. 

16. A client according to claim 12, Wherein the netWork 
latency of the client is capable of being compared against a 
threshold latency such that the processor is prohibited from 
communicating With the game application if the netWork 
latency of the client is above the threshold latency. 

17. A client according to claim 12, Wherein the game 
application is capable of providing a plurality of occurrences 
of the multiplayer game, Wherein each occurrence is capable 
of being played by a plurality of clients, and Wherein the 
processor is capable of communicating With the game appli 
cation during play of an occurrence of the multiplayer game. 

18. A client according to claim 17, Wherein each occur 
rence is associated With the effective netWork latency of the 
clients playing the occurrence, and Wherein the processor is 
capable of being received into an occurrence of the multi 
player game based upon the e?‘ective netWork latency asso 
ciated With the occurrence and the netWork latency of the 
client. 

19. A method of facilitating fairness in a multiplayer 
game, the method comprising: 

receiving a data packet during play of a multiplayer game, 
Wherein receiving a data packet comprises at least one 
of receiving a data packet from a particular client 
across at least one netWork, and receiving a data packet 
intended for the particular client, and Wherein the 
particular client is one of a plurality of clients that are 
each associated With a netWork latency; 

delaying the data packet for at least a portion of a delay 
time associated With the particular client, the delay time 
being based upon the netWork latency of the particular 
client and an effective netWork latency set based upon 
the netWork latencies of the plurality of clients; and 

passing the delayed data packet, Wherein passing the 
delayed data packet comprises at least one of passing 
the delayed data packet to a game application When the 
received data packet is from the particular client, and 
passing the delayed data packet across at least one 
netWork to the particular client When the received data 
packet is intended for the particular client. 

20. A method according to claim 19 further comprising: 

determining the netWork latency associated With each of 
the plurality of clients; and 

setting the effective netWork latency based upon the 
highest netWork latency of the plurality of clients. 
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21. A method according to claim 20, wherein determining 
the network latency and setting the effective network latency 
comprise periodically determining the network latency and 
setting the effective network latency. 

22. A method according to claim 19 further comprising: 

determining the delay time associated with the particular 
client, the delay time determined to substantially equal 
the difference between the effective network latency 
and the network latency of the particular client. 

23. A method according to claim 19, wherein receiving a 
data packet, delaying the data packet and passing the 
delayed data packet occur for the plurality of clients such 
that the plurality of clients play the multiplayer game with 
a network latency substantially equal to the effective net 
work latency. 

24. A method according to claim 19 further comprising: 

comparing the latencies of the plurality of clients against 
a threshold latency; and 

prohibiting clients having a network latency above the 
threshold latency from playing the multiplayer game. 
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25. A method according to claim 19 further comprising: 

providing a plurality of occurrences of the multiplayer 
game, wherein each occurrence is capable of being 
played by a plurality of clients, and 

wherein receiving a data packet, delaying the data packet 
and passing the delayed data packet occur for each 
occurrence of the multiplayer game. 

26. A method according to claim 25, wherein each occur 
rence is associated with the effective network latency of the 
clients playing the occurrence, and wherein the method 
further comprises: 

receiving an additional client into an occurrence of the 
multiplayer game based upon the effective network 
latency associated with the occurrence and the network 
latency of the additional client. 


