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(57) ABSTRACT 

Systems, methods and articles of manufacture are disclosed 
for providing concurrent gameplay of a single-player mode of 
a computer game. In one embodiment, a first instance of the 
single-player mode of the computer game is being played by 
a first player and receives, from a second instance of the 
single-player mode of the computer game, data associated 
with an avatar controlled by a second player. The first instance 
may provide, to the first player, an indication of the avatar 
controlled by the second player, as both players play the 
computer game. 

27 Claims, 10 Drawing Sheets 
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1. 

ONLINE PARALLEL PLAY 

BACKGROUND 

1. Field 
Embodiments of the invention relate generally to computer 

games and, more particularly, to multi-session gaming in a 
single-player mode of a computer game. 

2. Description of the Related Art 
In-home computer games and computer game systems 

have become mainstream consumer products. Such systems 
allow a user to play computer games at home on a standard 
television set or on a handheld device that the user may carry 
with the user. Typically, in-home computer game systems 
include a console that reads computer game code from a 
storage device (e.g., a CD-ROM disc or cartridge) and trans 
mits video to a television screen for display. Computer game 
systems also typically include a controller device that allows 
the user playing the computer game to provide inputs to the 
computer game to manipulate the characters, racecars, or 
other features of the game. 

Generally, the designer of the computer game will create a 
computer-rendered world in which the computer game char 
acters, racecars, or other features may interact. For example, 
many computer games allow a player to maneuver an avatar 
(e.g., a sprite or character) through a computer-rendered 
world to accomplish a set of tasks. Other computer games 
allow the player to control a vehicle or airplane through a 
computer-rendered world. In two-dimensional computer 
games, characters may move in two dimensions (e.g., up and 
down on the screen or left and right), while in three-dimen 
sional computer games, characters are typically allowed to 
move in three dimensions in the computer-rendered world. 

SUMMARY 

One embodiment of the invention provides a method that 
generally includes providing a first instance of a single-player 
mode of a computer game, wherein the first instance includes 
a first avatar being controlled by a first player. The method 
may also include receiving, from a second instance of the 
single-player mode of the computer game, data associated 
with a second avatar being controlled by a second player 
concurrently with the first avatar being controlled by the first 
player; and generating an indication of the second avatar in 
the first instance of the single-player mode of the computer 
game, based on the data associated with the second avatar, 
whereby concurrent activity of the second avatar in the sec 
ond instance is conveyed to the first player of the first 
instance. 

Another embodiment of the invention provides a com 
puter-readable storage medium containing a program which, 
when executed, performs an operation. The operation may 
generally include providing a first instance of a single-player 
mode of a computer game, wherein the first instance includes 
a first avatar being controlled by a first player, receiving, from 
a second instance of the single-player mode of the computer 
game, data associated with a second avatar being controlled 
by a second player concurrently with the first avatar being 
controlled by the first player, and generating an indication of 
the second avatar in the first instance of the single-player 
mode of the computer game, based on the data associated 
with the second avatar, whereby concurrent activity of the 
second avatar in the second instance is conveyed to the first 
player of the first instance. 

Yet another embodiment of the invention provides a system 
that includes one or more computer processors and a memory 
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2 
containing a program which, when executed by the one or 
more computer processors, is configured to performan opera 
tion. The operation may generally include providing a first 
instance of a single-player mode of a computer game, 
wherein the first instance includes a first avatar being con 
trolled by a first player, receiving, from a second instance of 
the single-player mode of the computer game, data associated 
with a second avatar being controlled by a second player 
concurrently with the first avatar being controlled by the first 
player, and generating an indication of the second avatar in 
the first instance of the single-player mode of the computer 
game, based on the data associated with the second avatar, 
whereby concurrent activity of the second avatar in the sec 
ond instance is conveyed to the first player of the first 
instance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the manner in which the above recited features, 
advantages and objects of the present invention are attained 
and can be understood in detail, a more particular description 
of the invention, briefly summarized above, may be had by 
reference to the embodiments thereof which are illustrated in 
the appended drawings. 

It is to be noted, however, that the appended drawings 
illustrate only typical embodiments of this invention and are 
therefore not to be considered limiting of its scope, for the 
invention may admit to other equally effective embodiments. 

FIG. 1 is a block diagram illustrating a system for provid 
ing a multi-session gaming experience in a single-player 
mode of a computer game, according to one embodiment of 
the invention. 

FIGS. 2A-2C are block diagrams illustrating a networked 
system for providing the multi-session gaming experience in 
the single-player mode of a computer game, according to one 
embodiment of the invention. 

FIGS. 3A-3B illustrate exemplary GUI screens output by 
the networked system and as seen by a first player of the 
computer game, according to one embodiment of the inven 
tion. 

FIGS. 4A-4B illustrate exemplary GUI screens output by 
the networked system and as seen by a second player of the 
computer game, according to one embodiment of the inven 
tion. 

FIG. 5 illustrates an additional exemplary GUI screen as 
seen by the first player of the computer game, according to 
one embodiment of the invention. 

FIG. 6 is a flowchart depicting a method for providing the 
multi-session gaming experience of the single-player mode 
of the computer game, according to one embodiment of the 
invention. 

FIG. 7 is a flowchart depicting a method for conveying, to 
the first player, a location of an avatar of the second player, 
according to one embodiment of the invention. 

FIG. 8 is a flowchart depicting a method for determining 
whether to advance an avatar beyond a milestone in the com 
puter game, according to one embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the invention generally provide a multi 
session gaming experience in a single-player mode of a com 
puter game. One embodiment of the invention configures the 
single-player mode of the computer game to coordinate 
between multiple instances of the computer game. Each 
instance of the computer game may include an avatar being 
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controlled by a different player. Each instance of the com 
puter game may also output indications of avatars controlled 
by other players. The avatars may be controlled by other 
players concurrently with a first avatar being controlled by a 
first player. In one embodiment, an indication of an avatar 
may include an appearance and a position of the avatar in the 
game environment. Advantageously, a first player of the com 
puter game may be notified of game progress of another 
player of the computer game. The first player may also be 
notified of annotations in the game environment, made by 
another player (e.g., to provide a tip or a hint related to the 
computer game). 

In the following, reference is made to embodiments of the 
invention. However, it should be understood that the inven 
tion is not limited to specific described embodiments. Instead, 
any combination of the following features and elements, 
whether related to different embodiments or not, is contem 
plated to implement and practice the invention. Furthermore, 
although embodiments of the invention may achieve advan 
tages over other possible solutions and/or over the prior art, 
whether or not a particular advantage is achieved by a given 
embodiment is not limiting of the invention. Thus, the fol 
lowing aspects, features, embodiments and advantages are 
merely illustrative and are not considered elements or limita 
tions of the appended claims except where explicitly recited 
in a claim(s). Likewise, reference to “the invention' shall not 
be construed as a generalization of any inventive subject 
matter disclosed herein and shall not be considered to be an 
element or limitation of the appended claims except where 
explicitly recited in a claim(s). 
As will be appreciated by one skilled in the art, aspects of 

the present invention may be embodied as a system, method 
or computer program product. Accordingly, aspects of the 
present invention may take the form of an entirely hardware 
embodiment, an entirely software embodiment (including 
firmware, resident software, micro-code, etc.) or an embodi 
ment combining software and hardware aspects that may all 
generally be referred to herein as a “circuit,” “module' or 
“system.” Furthermore, aspects of the present invention may 
take the form of a computer program product embodied in one 
or more computer readable medium(s) having computer read 
able program code embodied thereon. 
Any combination of one or more computer readable medi 

um(s) may be utilized. The computer readable medium may 
be a computer readable signal medium or a computer read 
able storage medium. A computer readable storage medium 
may be, for example, but not limited to, an electronic, mag 
netic, optical, electromagnetic, infrared, or semiconductor 
system, apparatus, or device, or any Suitable combination of 
the foregoing. More specific examples (a non-exhaustive list) 
of the computer readable storage medium would include the 
following: an electrical connection having one or more wires, 
a portable computer diskette, a hard disk, a random access 
memory (RAM), a read-only memory (ROM), an erasable 
programmable read-only memory (EPROM or Flash 
memory), an optical fiber, a portable compact disc read-only 
memory (CD-ROM), an optical storage device, a magnetic 
storage device, or any suitable combination of the foregoing. 
In the context of this document, a computer readable storage 
medium may be any tangible medium that can contain, or 
store a program for use by or in connection with an instruction 
execution system, apparatus, or device. 
A computer readable signal medium may include a propa 

gated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
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4 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 

Program code embodied on a computer readable medium 
may be transmitted using any appropriate medium, including 
but not limited to wireless, wireline, optical fiber cable, RF, 
etc., or any suitable combination of the foregoing. 
Computer program code for carrying out operations for 

aspects of the present invention may be written in any com 
bination of one or more programming languages, including 
an object oriented programming language such as Java, 
Smalltalk, C++ or the like and conventional procedural pro 
gramming languages, such as the “C” programming language 
or similar programming languages. The program code may 
execute entirely on the user's computer, partly on the user's 
computer, as a stand-alone software package, partly on the 
user's computer and partly on a remote computer or entirely 
on the remote computer or server. In the latter scenario, the 
remote computer may be connected to the user's computer 
through any type of network, including a local area network 
(LAN) or a wide area network (WAN), or the connection may 
be made to an external computer (for example, through the 
Internet using an Internet Service Provider). 

Aspects of the present invention are described below with 
reference to flowchart illustrations and/or block diagrams of 
methods, apparatus (systems) and computer program prod 
ucts according to embodiments of the invention. It will be 
understood that each block of the flowchart illustrations and/ 
or block diagrams, and combinations of blocks in the flow 
chart illustrations and/or block diagrams, can be imple 
mented by computer program instructions. These computer 
program instructions may be provided to a processor of a 
general purpose computer, special purpose computer, or other 
programmable data processing apparatus to produce a 
machine, such that the instructions, which execute via the 
processor of the computer or other programmable data pro 
cessing apparatus, create means for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

These computer program instructions may also be stored in 
a computer readable medium that can direct a computer, other 
programmable data processing apparatus, or other devices to 
function in a particular manner, such that the instructions 
stored in the computer readable medium produce an article of 
manufacture including instructions which implement the 
function/act specified in the flowchart and/or block diagram 
block or blocks. 
The computer program instructions may also be loaded 

onto a computer, other programmable data processing appa 
ratus, or other devices to cause a series of operational steps to 
be performed on the computer, other programmable appara 
tus or other devices to produce a computer implemented 
process Such that the instructions which execute on the com 
puter or other programmable apparatus provide processes for 
implementing the functions/acts specified in the flowchart 
and/or block diagram block or blocks. 
The flowchart and block diagrams in the Figures illustrate 

the architecture, functionality, and operation of possible 
implementations of systems, methods and computer program 
products according to various embodiments of the present 
invention. In this regard, each block in the flowchart or block 
diagrams may represent a module, segment, or portion of 
code, which comprises one or more executable instructions 
for implementing the specified logical function(s). It should 
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also be noted that, in Some alternative implementations, the 
functions noted in the block may occur out of the order noted 
in the figures. For example, two blocks shown in Succession 
may, in fact, be executed Substantially concurrently, or the 
blocks may sometimes be executed in the reverse order, 
depending upon the functionality involved. It will also be 
noted that each block of the block diagrams and/or flowchart 
illustration, and combinations of blocks in the block diagrams 
and/or flowchart illustration, can be implemented by special 
purpose hardware-based systems that perform the specified 
functions or acts, or combinations of special purpose hard 
ware and computer instructions. 

FIG. 1 is a block diagram illustrating a system 100 for 
providing a multi-session gaming experience in a single 
player mode of a computer game, according to one embodi 
ment of the invention. The system 100 includes a computer 
102. The computer 102 may be connected to other computers 
via a network 130. The computer 102 and the other computers 
may constitute a distributed system. In general, the network 
130 may be a telecommunications network and/or a wide area 
network (WAN). In a particular embodiment, the network 130 
is the Internet. 
The computer 102 generally includes a processor 104 con 

nected via a bus 112 to a memory 106, a network interface 
device 110, a storage 108, an input device 114, and an output 
device 116. The computer 102 is generally under the control 
of an operating system 152. Examples of operating systems 
152 include UNIX, versions of the Microsoft Windows.(R) 
operating system, and distributions of the LinuxOR operating 
system. More generally, any operating system Supporting the 
functions disclosed herein may be used. The processor 104 is 
included to be representative of a single CPU, multiple CPUs, 
a single CPU having multiple processing cores, and the like. 
Similarly, the memory 106 may be a random access memory. 
While the memory 106 is shown as a single entity, it should be 
understood that the memory 106 may comprise a plurality of 
modules, and that the memory 106 may exist at multiple 
levels, from high speed registers and caches to lower speed 
but larger DRAM chips. The network interface device 110 
may be any type of network communications device allowing 
the computer 102 to communicate with other computers via 
the network 130. 

The storage 108 may be a hard disk drive storage device. 
Although the storage 108 is shown as a single unit, the storage 
108 may be a combination offixed and/or removable storage 
devices, such as fixed disc drives, floppy disc drives, tape 
drives, removable memory cards, or optical storage. The 
memory 106 and the storage 108 may be part of one virtual 
address space spanning multiple primary and secondary Stor 
age devices. 
The input device 114 may be any device for providing input 

to the computer 102. For example, a keyboard, keypad, light 
pen, touch-screen, track-ball, or speech recognition unit, 
audio/video player, and the like may be used. The output 
device 116 may be any device for providing output to a user of 
the computer 102. For example, the output device 116 may be 
any conventional display screen or set of speakers, along with 
their respective interface cards, i.e., video cards and sound 
cards. Although shown separately from the input device 114, 
the output device 116 and input device 114 may be combined. 
For example, a display screen with an integrated touch 
screen, a display with an integrated keyboard, or a speech 
recognition unit combined with a text speech converter may 
be used. 

It is specifically contemplated that embodiments of the 
invention may be provided to end users through a cloud 
computing infrastructure. Cloud computing generally refers 
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6 
to the provision of scalable computing resources as a service 
over a network. More formally, cloud computing may be 
defined as a computing capability that provides an abstraction 
between the computing resource and its underlying technical 
architecture (e.g., servers, storage, networks), enabling con 
Venient, on-demand network access to a shared pool of con 
figurable computing resources that can be rapidly provi 
Sioned and released with minimal management effort or 
service provider interaction. Thus, cloud computing allows a 
user to access virtual computing resources (e.g., storage, data, 
applications, and even complete virtualized computing sys 
tems) in “the cloud, without regard for the underlying physi 
cal systems (or locations of those systems) used to provide the 
computing resources. 

Cloud computing resources may be provided to a user on a 
pay-per-use basis, where users are charged only for the com 
puting resources actually used (e.g. an amount of storage 
space consumed by a user or a number of virtualized systems 
instantiated by the user). A user can access any of the 
resources that reside in the cloud at any time, and from any 
where across the Internet. In context of the present invention, 
a user may access applications (e.g., a game program) or 
related data available in the cloud. For example, the computer 
game described herein could execute on a computing system 
in the cloud, thereby allowing users to access the game from 
any computing system attached to a network connected to the 
cloud (e.g., the Internet). 
As shown, the memory 106 of the computer 102 includes a 

computer game 150. As described above, in one embodiment, 
the computer game may include the single-player mode that 
is configured to coordinate between multiple instances of the 
computer game. In one embodiment, computer games may 
include games of one or more of the following genres: action, 
adventure, arcade, role-playing, simulation, sports, racing, 
fighting, shooting, shooter, strategy, and puzzle. In an alter 
native embodiment, the computer game is a non-racing 
game—i.e., the computer game does not belong to the racing 
genre of games, but may belong to one or more other genres 
of games. In one embodiment, the racing genre of computer 
games refers to any game for which the primary game objec 
tive is to race along a race course, either against the clock or 
against other computer- or player-controlled characters. The 
racing may occur over land, Sea, and/or air, and may involve 
appropriate vehicles. Further, the racing may occur from a 
first- or third-person perspective for the player. 

Further, each instance of the computer game 150 may 
include an avatar 152 being controlled by a different player. In 
one embodiment, an avatar refers to any visual object in the 
computer game which movement and/or actions may be con 
trolled directly by a player (instead of indirectly through 
controlling another visual object in the computer game). For 
example, the avatar may be a player character, a player 
vehicle, or any other character or object which role the player 
assumes over a course of playing the computer game (e.g., a 
monster or a villain). 
To illustrate embodiments of the invention, reference is 

now made to FIGS. 2A-2C, which are block diagrams illus 
trating a networked system 200 for providing the multi-ses 
sion gaming experience in the single-player mode of the 
computer game, according to one embodiment of the inven 
tion. 

Referring first to FIG. 2A, assume that a first player, Alice 
202, is controlling a first avatar 152 in a first instance 150 of 
the computer game 150. Further, assume that a second player, 
Bob 204, is controlling a second avatar 152 in a second 
instance 150 of the computer game 150—concurrently with 
Alice 202 controlling the first avatar 152 in the first instance 
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150 of the computer game 150. In one embodiment, each 
instance 150, 150 represents a separate execution of the 
computer game that includes game state specific to the 
respective separate execution and that corresponds to a sepa 
rate (virtual) parallel universe of a game environment pro 
vided by the computer game. The game state of each instance 
150, 150 may differ with one another, based on different 
player inputs and/or nondeterministic factors introduced by 
the computer game (e.g., a random power-up awarded to the 
player at the completion of each level). 
As shown, the instances 150, 150 of the computer game 

execute on different computers 102,102 that communicate 
with each other over the network 130. While embodiments 
are described herein with reference to instances of the com 
puter game that communicate directly with one another (e.g., 
in a peer-to-peer arrangement), other embodiments are 
broadly contemplated. For example, in an alternative embodi 
ment, the instances of the computer game may be client 
instances that communicate over the network 130 with a 
server application executing on a third computer, to initiate 
and/or execute concurrent play of the computer game 150. 
Assume that Alice 202 and Bob 204 desire to participate in 

concurrent play of the single-player mode of the computer 
game 150 with each other. In one embodiment, a single 
player mode of a computer game Supports concurrent play by 
no more than one player. Depending on the embodiment, the 
computer game may also include one or more multiplayer 
modes. Multiplayer modes may include an alternating multi 
player mode and a concurrent (e.g., simultaneous) multi 
player mode. An alternating multiplayer mode is a mode in 
which players take turns playing game content from the 
single-player mode—i.e., the players play alternately rather 
than concurrently. A single-player game refers to a computer 
game that does not include any simultaneous multiplayer 
mode. Depending on the embodiment, a single-player game 
may also include no alternating multiplayer mode. 

In another embodiment, a single-player mode also includes 
a game mode in which one player assumes a main role in the 
computer game while one or more additional players assume 
concurrent, but decidedly less significant roles in the com 
puter game. For example, Suppose that the computer game is 
an action game in which a single player hunts ducks. Suppose 
also that, as a hidden feature, a second player may control 
movement of the ducks. That is, the second player is relegated 
to a minor role of controlling movement of ducks, relative to 
the single player who achieves objectives of the computer 
game (advancing through rounds of the computer game). In 
this particular example, because the computer game does not 
Support two players assuming roles of comparable or corre 
sponding significance in the computer game, the computer 
game is considered to be a single-player game, rather than a 
multiplayer game. 
As a further example, Suppose that the computer game is an 

immersive role-playing game for a single player. Suppose 
also that, as an added feature, the first player may configure 
one or more role-playing characters to be controlled—only 
during battles—by a second player. The second player may 
not, however, control any of the role-playing characters in 
fields, in towns, in dungeons, during cutscenes, etc. In other 
words, the second player is relegated to a minor role of con 
trolling one more characters in battle, relative to the single 
player who achieves the objectives of the computer game (i.e. 
role-playing through the story of the computer game). In this 
particular example, because the computer game does not 
Support two players assuming roles of comparable or corre 
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8 
sponding significance in the computer game, the computer 
game is considered to be a single-player game, rather than a 
multiplayer game. 

In one embodiment, Alice 202 and Bob 204 may, in various 
ways, initiate concurrent play of the single-player mode of the 
computer game 150 with each other. For example, both Alice 
202 and Bob 204 may select, from a main menu of the com 
puter game 150, a single-player mode for concurrent play 
with a friend (e.g., “Single Player Concurrent with a 
Friend'). Alice 202 and Bob 204 may then enter a game lobby 
and invite one another to initiate concurrent play of the single 
player mode of the computer game 150. In one embodiment, 
the game lobby provides an interface for Alice 202 and Bob 
204 to participate in text and/or voice chat and to initiate the 
concurrent play of the single-player mode of the computer 
game 150. 

In an alternative embodiment, Alice 202 may send Bob 204 
(via the computer game 150) an invitation to join a concurrent 
play of the single-player mode of the computer game 150, 
which Bob receives while playing the computer game 150 (or 
another computer game). If Bob 204 accepts the invitation 
from Alice 202, the current gameplay session of Bob may be 
discontinued or Suspended to be resumed at a later time. 

In yet another embodiment, Alice 202 may invite Bob 204 
to a concurrent gameplay of a portion of the computer game 
150. For example, Alice 202, having reached the final level of 
the computer game 150, may invite Bob 204 to concurrently 
play the final level. Advantageously, Bob 204 may begin 
concurrently playing on the final level of the computer game 
150, without having to complete the previous levels of the 
computer game 150. 
Assume that Alice 202 and Bob 204 have initiated a con 

current play of the single-player mode of the computer game 
with each other. In this mode, the players (Alice and Bob) will 
experience the game play as though they were the only non 
CPU (i.e., human) player in their respective game instances. 
Thus, the first instance 150 of the computer game 150 will 
not recognize Bob as an active player and, Vice versa, the 
second instance 150 of the computer game 150 will not 
recognize Alice as an active player. However, each game 
instance will include a non-interactive instantiation of the 
other player's avatar that will be visible to the active player in 
that instance. 
To this end, first instance 150 of the computer game may 

receive avatar data 206 from the second instance 150 of the 
computer game. The avatar data 206 may include any data 
associated with the avatar 152 of Bob in the second instance 
150 of the computer game—such as an appearance of the 
avatar 152, a size of the avatar 152, a posture of the avatar 
152, a position of the avatar 152, a velocity of the avatar 
152, an acceleration of the avatar 152, etc. In one embodi 
ment, the avatar data 206 may include sufficient information 
(e.g., position and appearance) for the first instance 150 of 
the computer game to output a non-interactive version of the 
avatar 152 in the first instance 150 of the computer game. 
For example, as shown in FIG. 2B, the first instance 150 of 
the computer game may output a non-interactive avatar 208 of 
Bob 204, based on the avatar data 206 received from the 
second instance 150 of the computer game. 
As used herein, a non-interactive avatar in an instance of a 

computer game refers to an avatar that does not interact with 
dynamic elements (e.g., objects) in the instance of the com 
puter game—but instead interacts with dynamic elements in a 
different instance of the computer game. A dynamic element 
refers to an element in the game that may undergo a visual 
change or that may alter an outcome of the gameplay, as a 
result of actions taken by an avatar in the game. For example, 
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dynamic elements may include objects movable by the avatar 
and portions of the environment that may be altered by the 
avatar (e.g., Smashing a wall, digging a hole, chopping a tree, 
constructing a bridge, or splashing water). 

Referring again to FIG. 2B, although the non-interactive 
avatar 208 of Bob is output in the first instance 150 of the 
computer game, the non-interactive avatar does not—at least 
from the perspective of Alice 202 interact with (any 
dynamic elements of) the first instance 150 of the computer 
game. Instead, Alice 202 sees the non-interactive avatar 208 
of Bob in the first instance 150 of the computer game, as the 
non-interactive avatar 208 interacts with the second instance 
150 of the computer game (based on input from Bob 204). 

In one embodiment, the non-interactive avatar 208 of Bob 
is outputata position in the first instance 150 of the computer 
game that corresponds to a position of the avatar 152 of Bob 
in the second instance 150 of the computer game. The first 
instance 150 may also update, frame by frame, the position 
of the non-interactive avatar 208 of Bob as the avatar 152 
of Bob navigates the second instance 150 of the computer 
game. In this regard, the first instance 150 of the computer 
game may render the non-interactive avatar 208 of Bob as a 
dynamic object in the first instance 150 and based on the 
received avatar data 206. Further, because the non-interactive 
avatar 208 cannot interact with the game environment of the 
first instance 150, the first instance 150 bypasses any colli 
sion tests between the non-interactive avatar 208 and any 
other dynamic object in the first instance 150. 

Accordingly, in one embodiment, updates to the non-inter 
active avatar 208 (e.g., progress, position, Velocity, accelera 
tion, size, appearance, etc.) are determined from the inputs of 
Bob to the second instance 150 of the computer game for 
controlling the second avatar 152. In an alternative embodi 
ment, the second instance 150 of the computer game may 
process the inputs of Bob and send to the first instance 150 
data specifying an absolute position (frame-by-frame) of the 
avatar 152 of Bob in the second instance 150. Updates to the 
non-interactive avatar may also be, at least in part, determined 
by inputs of Alice for customizing the appearance of the 
non-interactive avatar 208 of Bob in the first instance 150 of 
the computer game. For example, Alice may customize visual 
characteristics of the non-interactive avatar 208, such as size 
and/or translucency. 

Advantageously, the first instance 150 of the computer 
game may convey to Alice 202 a concurrent progress of the 
avatar 152 of Bob relative to the avatar 152 of Alice in the 
computer game 150—and vice versa. Conveying to Alice 202 
a concurrent progress of the avatar 152 of Bob is further 
described below in conjunction with FIGS. 3A-3B. Conse 
quently, Alice and Bob may concurrently experience a single 
player mode of the computer game 150. In particular, Alice 
may play the single-player mode of the computer game 150 
(the first instance 150)—while acquiring a glimpse into a 
parallel universe of the game environment (the second 
instance 150), corresponding to a concurrent play-through 
of the computer game 150 by Bob. Alice and Bob may com 
pete to see who can finish the computer game 150 more 
quickly, collaborate to see who can find hidden secrets in the 
computer game 150, etc. 

In some cases, outputting the non-interactive avatar 208 of 
Bob to appear identical to the avatar 152 of Bob may lead to 
user confusion—especially given that the non-interactive 
avatar 208 of Bob does not interact with dynamic elements of 
the game environment, as previously described. In one 
embodiment, the first instance 150 of the computer game 
may output the non-interactive avatar 208 of Bob to have 
visual characteristics suggestive of this non-interactive prop 
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10 
erty. For instance, in Some embodiments, the non-interactive 
avatar 208 of Bob may be silhouette or outline of the avatar 
152 of Bob. In other embodiments, the non-interactive avatar 
208 may be a black-and-white, grayscale, duotone, or trans 
lucent version of the avatar 152 of Bob. In still other embodi 
ments, the non-interactive avatar 208 of Bob may be an icon, 
marker, or symbol that may not necessarily bear any visual 
resemblance to the avatar 152 of Bob. In yet other embodi 
ments, the non-interactive avatar 208 of Bob may appear 
identical to the avatar 152 of Bob and include a marker atop 
the non-interactive avatar 208 (e.g., a letter “G” for “ghost'). 

While embodiments are described herein with reference to 
visually conveying to Alice a concurrent activity and/or 
progress of Bob, other embodiments are broadly contem 
plated. For example, in one embodiment, the first instance 
150 of the computer game may aurally or tactilely convey to 
Alice the concurrent activity and/or progress of Bob. For 
instance, the first instance 150 of the computer game may 
Vocalize to Alice (e.g., using a digitized or synthesized Voice 
over), “Bob is three screens behind you'. The first instance 
150 of the computer game may also use haptic or tactile 
feedback and cause a game controller used by Alice to vibrate 
according to the number of screens by which Bob trails Alice 
in the respective instances of the computer game, for 
example. 

In one embodiment, in addition to seeing the non-interac 
tive avatar 208 of Bob, Alice may also see annotations to the 
game environment made by Bob. Referring again to FIG. 2B, 
Bob 204 may specify to annotate the first instance 150 of the 
computer game. Accordingly, the first instance 150 of the 
computer game may receive, from the second instance 150 
of the computer game, a request 210 to annotate the first 
instance 150 of the computer game. The request 210 may 
include descriptive text for the annotation, a position in the 
game environment of the first instance 150 for the annota 
tion, a shape, symbol, or design of the annotation, etc. Refer 
ring now to FIG. 2C, the first instance 150 of the computer 
game may output an annotation 212 in response to the request 
210. Advantageously, Alice and Bob may more conveniently 
share game hints, tips, tricks, etc. while engaging in concur 
rent play of the single-player mode of the computer game, 
thereby making the concurrent play a richer experience for 
Alice and Bob. 
To further illustrate embodiments of the invention, FIGS. 

3A-5 provide exemplary graphical user interface (GUI) 
screens as seen by Alice and/or Bob, according to one 
embodiment of the invention. The GUI screens may be gen 
erated by the computer game 150 of FIG. 1. Although 
embodiments herein are described with reference to a 2D 
computer game, those skilled in the art will recognize that the 
techniques herein may be applied to 3D (and other) computer 
gameS. 

FIGS. 3A-3B illustrate exemplary GUI screens 302,304 as 
seen by Alice 202, according to one embodiment of the inven 
tion. As shown, the GUI screen 302 includes the avatar 152 
of Alice. The GUI screen 302 may also include gameplay 
information 306. The gameplay information 306 may include 
an indication that Alice is currently participating in a concur 
rent play of the computer game with Bob. The gameplay 
information 306 may also indicate that Alice may specify 
whether the non-interactive avatar 208 of Bob is displayed via 
a toggle (e.g., button X). In response to the toggle, the com 
puter game 150 may selectively output or cease to output the 
non-interactive avatar 208 of Bob for display on the GUI 
Screen 302. 

In one embodiment, the GUI screen 302 also includes a 
progress meter 308. The progress meter 308 indicates the 
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position of the avatar 152 of Alice relative to boundaries of 
the game environment. The progress meter 308 may also 
indicate the position of the non-interactive avatar 208 of Bob 
in a similar manner. 

In one embodiment, the first instance 150 of the computer 
game may determine that the non-interactive avatar 208 of 
Bob is off-screen i.e., the non-interactive avatar 208 of Bob 
is not visible in the GUI screen 302 due to being currently 
positioned outside of (the portion of the game environment, 
that is depicted in) the GUI screen 302. Rather than not 
outputting the non-interactive avatar 208 of Bob in the GUI 
screen 302, the first instance 150 of the computer game may 
output an indication 302 of the current position of the non 
interactive avatar 208 of Bob, relative to the GUI screen 302. 
As shown, the indication 310 conveys to Alice that Bob is 
currently to the left of the GUI screen 302. In one embodi 
ment, the first instance 150 of the computer game may alter 
the appearance of the indication 310 based on the relative 
distance between the non-interactive avatar 208 of Bob and 
the GUI screen 302. For example, the indication 310 may be 
enlarged as the non-interactive avatar 208 of Bob moves 
nearer toward the GUI screen 302. 

In one embodiment, when the non-interactive avatar 208 of 
Bob is off-screen, the first instance 150 of the computer 
game may also output a picture-in-picture GUI screen. The 
picture-in-picture GUI screen may overlay the GUI screen 
302 seen by Alice, with a smaller version of a GUI screen seen 
by Bob. For example, the picture-in-picture GUI screen may 
overlay a top left corner of a 1024x768 GUI screen seen by 
Alice (and measured in pixels) with a 256x192 version of the 
GUI screen seen by Bob. Depending on the embodiment, the 
smaller version of the GUI screen seen by Bob may represent 
the entire GUI screen seen by Bob or a cropped portion of the 
screen (e.g., a cropped portion Surrounding the avatar 152 of 
Bob). Further, the smaller version of the GUI screen seen by 
Bob may be updated at a lowerframe rate (e.g., 12 frames per 
second) relative to the GUI screen seen by Alice (e.g., 30 
frames per second). Further, Alice and/or Bob may configure 
the shape, size, frame rate, position, etc. of the picture-in 
picture GUI, prior to or during concurrent gameplay of the 
computer game 150. Accordingly, the concurrent gameplay 
experience of Alice and Bob may be enhanced, even when 
Alice and Bob are not on the same screen in the computer 
game. 

In one embodiment, the first instance 150 of the computer 
game may determine that the non-interactive avatar 208 of 
Bob is no longer off-screen. Referring now to FIG. 3B, the 
first instance 150 of the computer game may output the 
non-interactive avatar 208 of Bob in the GUI screen 304— 
instead of outputting the indication 310 of the position of the 
non-interactive avatar 208 of Bob, relative to the GUI screen 
304 and/or outputting the picture-in-picture GUI screen. For 
sake of simplicity, the non-interactive avatar 208 of Bob is 
shown to be visually identical to the avatar 152 of Bob 
although, as described above, it may be desirable to visually 
distinguish the non-interactive avatar 208 from the avatar 
152 in other embodiments. In this particular example, the 
GUI screen 304 conveys to Alice that Bob is taking a hidden 
passage in the game environment (i.e., entering a pipe). 
Advantageously, Alice and Bob may use movement of the 
non-interactive avatars through the game environment to 
share game hints while concurrently playing the single-player 
mode of the computer game 150. 

In one embodiment, if the first instance 150 of the com 
puter game determines that the non-interactive avatar 208 of 
Bob is no longer off-screen, the first instance 150 of the 
computer game may output the non-interactive avatar 208 of 
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12 
Bob in the GUI screen 304 in addition to outputting objects 
that the avatar 152 of Bob is interacting with in the second 
instance 150 and/or objects in the vicinity of the avatar 1522 
of Bob in the second instance 150. These objects may be 
output in the GUI screen 304 to have visual characteristics to 
Suggest to Alice that these objects exist in the second instance 
150, being played by Bob and not the first instance 150 being 
played by Alice (e.g., silhouettes or outlines of the objects). In 
one embodiment, objects within a sphere of a specified radius 
(or any other shape) surrounding the avatar 152 of Bob may 
be output on the GUI screen 304 for Alice. Depending on the 
embodiment, the specified radius and/or the shape may be 
configured by Alice and/or by Bob prior to or during concur 
rent gameplay of the computer game 150. 

In one embodiment, rather than outputting the non-inter 
active avatar 208 of Bob in the GUI screen 304, the first 
instance 150 of the computer game may output visual cues 
that convey, in the first instance 150 of the computer game, 
the concurrent activity of the avatar 152 of Bob in the second 
instance 150 of the computer game. In one embodiment, the 
visual cues may include an artifact or change in the game 
environment of the first instance 150 of the computer game, 
responsive to actions taken by the avatar 152 of Bob in the 
second instance 150 of the computer game. For example, the 
visual cues may include footsteps in a path taken by the avatar 
152 of Bob (without outputting the corresponding non-inter 
active avatar 208 of Bob in the GUI screen 304). As a further 
example, if the avatar 152 of Bob discovers a hidden treasure 
chest in the second instance 150, the corresponding hidden 
treasure chest may begin to glow in the GUI screen 304 for the 
first instance 150. Put another way, the first instance 150 
may not necessarily always need to output the non-interactive 
avatar 208 of Bob in order to convey to Alice the concurrent 
activity of Bob in the second instance 150 of the computer 
game; instead, the first instance 150 may output visual cues 
to that effect. 

FIGS. 4A-4B illustrate exemplary GUI screens 402,404 as 
seen by Bob 204, according to one embodiment of the inven 
tion. As shown in FIG. 4A, the GUI screen 402 includes the 
avatar 152 of Bob. In this particular example, Bob who just 
took a hidden passage in the game environment—finds him 
self at the end of the current level in the computer game 150. 
The progress meter 308, which shows Alice being far behind 
Bob in progress in the current level, Suggests that Bob has 
discovered a shortcut in the current level. However, Alice and 
Bob may desire that they do not stray too far from each other 
in terms of game progress, as Straying too far may undermine 
the concurrent gameplay experience in some cases. 

In one embodiment, the computer game 150 may designate 
milestones in the game. The milestones may include a physi 
cal location in the game, a designated stage or level in the 
game, a designated pointina plot or story of the game, etc. For 
example, the computer game 150 may designate "completion 
of each level as a milestone in the computer game 150. As 
shown in FIG. 4B, if Bob completes the current level, Bob is 
prompted to wait for Alice to complete the current level. Once 
Alice also completes the current level, the instances of the 
computer application 150 may advance both players to the 
next level. In the meantime i.e., while Bob is waiting for 
Alice to complete the current level, the second instance 150 
of the computer game may present Bob an option to spectate 
(act as a spectator to) Alice—i.e., to view concurrent game 
play footage of Alice. 

In one embodiment, if Bob chooses to spectate Alice, the 
second instance 150 may output to Bob GUI screens as 
would be seen by Alice. That is, Bob may view the avatar 152 
of Alice as the avatar 152 navigates the game environment as 
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seen by Alice (and as output by the first instance 150 of the 
computer game). To achieve this, the second instance 150 of 
the computer game may receive concurrent gameplay footage 
frame-by-frame from the first instance 150 of the computer 
game. Alternatively, the second instance 150 may receive, 
from the first instance 150 game state describing states of 
dynamic elements in the game environment provided by the 
first instance 150 of the computer game. For example, the 
game state may describe what monsters were slain by Alice, 
what objectives were achieved by Alice, what items were 
acquired by Alice, what secrets were unlocked by Alice, etc. 

Still alternatively, the second instance 150 of the computer 
game may receive, from the first instance 150, an input 
history of Alice. For example, the second instance 150, may 
quickly playback the input history (of Alice thus far for the 
current level) in a new instance of the current level to rec 
reate the state of the game environment as experienced by 
Alice. The second instance 150 may then use current input 
by Alice (received from the first instance 150) to control 
playback of the avatar 152 of Alice as Alice completes the 
current level. 

In one embodiment, the second instance 150 of the com 
puter game may allow Bob to spectate Alice at any time 
during the computer game—and not merely upon completing 
a level. In one embodiment, Alice and/or Bob may specify, 
prior to launching a concurrent game, whether a player is 
allowed to spectate another player upon completing a level— 
or at all. 

In one embodiment, if Alice and/or Bob does not wish for 
Bob to wait for Alice to complete the current level, Alice 
and/or Bob may request the computer game 150 to allow Bob 
to advance to the next level, despite Alice not having com 
pleted the current level. In one embodiment, Alice and/or Bob 
may specify, prior to launching a concurrent game, whether a 
player is allowed to advance to the next level despite the other 
player not having completed the current level. 

In one embodiment, rather than the milestones being des 
ignated by the application (e.g., by a game developer), Alice 
and/or Bob may alter and/or designate the milestones in the 
game. As described above, milestones refer to points in the 
game at which a player is prompted (or required) to wait for 
another player to reach, as a prerequisite to being allowed to 
advance in the game. For example, Alice and/or Bob may 
specify the milestones in a menu screen provided by the 
computer game 150. 

In other embodiments, a milestone may also be triggered 
based on a predefined condition. The condition may include a 
threshold relative distance (or relative progress) being 
exceeded between the avatars of Alice and Bob (e.g., mea 
Sured in pixels, blocks, screens, levels, stages, etc.). For 
example, the second instance 150 of the computer game 150 
may disallow Bob to progress more than ten screens ahead of 
Alice in the computer game 150. AS Such, the second instance 
150 of the computer game may enforce a maximum relative 
progress (e.g., a single level in the computer game) between 
Bob and Alice. 

In one embodiment, Bob may also request to obtain a 
glimpse into the game environment of Alice, based on the 
current location of the avatar 152 of Bob. In response, the 
second instance 150 of the computer game may receive state 
information from the first instance 150, sufficient to output 
the corresponding portion of the game environment of Alice, 
based on the current location of the avatar 152 of Bob. Fur 
ther, Alice and/or Bob may configure prior to or during 
concurrent gameplay—whether a player is allowed to 
glimpse into the game environment of another player based 
on the current location of the player. 
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14 
In some cases, Bob may desire to annotate the game envi 

ronment of Alice, e.g., to provide a game hint or tip. For 
example, Suppose that Bob is concerned that Alice may not 
have seen Bob enter the hidden passage in FIG. 3B (perhaps 
Alice was momentarily not paying attention to or away from 
the game at the time). In one embodiment, Bob may instruct 
the second instance 150 of the computer game to send an 
annotation 212 to the first instance 150 of the computer 
game. For example, before entering the hidden passage in 
FIG.3B, Bob may annotate the location of the hidden passage 
to ensure that Alice is notified of the hidden passage. In 
response, the first instance 150 of the computer game may 
overlay the game environment with the annotation 212. 

In an alternative embodiment, Bob may annotate the hid 
den passage Subsequent to completing the level and while 
waiting for Alice to complete the level. In still other embodi 
ments, Bob may annotate the hidden passage while spectating 
Alice. In Such cases, the computer application 150 may pro 
vide an interface for specifying an annotation. For example, 
the interface may allow Bob to specify text for the annotation, 
designate a position for the annotation in the game environ 
ment, specify other characteristics of the annotation (shape, 
design, color, time duration for the annotation to be displayed, 
etc.). The position for the annotation may default to the cur 
rent position of the avatar 152 of Bob. In alternative embodi 
ments, the interface may also allow Bob and Alice to partici 
pate in a text chat and/or to initiate a Voice chat, to provide an 
even richer concurrent gaming experience of the single 
player mode of the computer game. 

FIG. 5 illustrates an exemplary GUI screen 502 as seen by 
Alice 202, according to one embodiment of the invention. As 
shown, the GUI screen 502 includes the annotation 212. 
Accordingly, Alice is notified that Bob annotated the pipe in 
the game environment with the text "go in here'. Conse 
quently, Alice is alerted to the location of the shortcuttaken by 
Bob to complete the current level. In an alternative embodi 
ment, an annotation may be drawn or engraved in the game 
environment rather than overlaid over the GUI screen. For 
example, Bob may draw, graffiti, or engrave an annotation on 
a wall, on Snow, or on sand (e.g., in a 3D environment). 
Further, in one embodiment, Alice may select whether anno 
tations are displayed in the game environment. Further, prior 
to launching a concurrent game, Alice and/or Bob may 
specify whether (and/or under what conditions) a player is 
allowed to annotate the game environment of another player. 

FIG. 6 is a flowchart depicting a method 600 for providing 
a multi-session gaming experience of the single-player mode 
of the computer game 150 of FIG. 1, according to one 
embodiment of the invention. As shown, the method 600 
begins at step 610, where the computer game 150 provides a 
first instance of the single-player mode of the computer game 
150. The first instance includes a first avatar controlled by a 
first player. At step 620, the first instance receives, from a 
second instance of the single-player mode of the computer 
game 150, data associated with a second avatar that is con 
trolled by a second player concurrently with the first avatar 
being controlled by the first player. For example, the first 
instance may receive the avatar data 206 of FIG. 2A, which 
specifies at least a current position of the second avatar. 
At step 630, the first instance provides an indication of the 

secondavatar in the first instance of the single-player mode of 
the computer game, based on the received data associated 
with the second avatar. For example, the first instance may 
output the non-interactive avatar 208 of FIG.3B, based on the 
received avatar data 206. After the step 630, the method 600 
terminates. 
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FIG. 7 is a flowchart depicting a method 700 for conveying 
a location of the secondavatar to the first player, according to 
one embodiment of the invention. As shown, the method 700 
begins at step 710, where the first instance of the single-player 
mode of the computer game 150 determines whether the 
second avatar is on-screen relative to the first instance, based 
on the received data associated with the secondavatar. At step 
720, the first instance queries whether the determination is an 
affirmative or a negative one. If the secondavataris on-screen, 
the first instance outputs the second avatar (step 725). For 
example, the first instance outputs the non-interactive avatar 
208 in FIG.3B. Otherwise, the first instance outputs an indi 
cation of the position of the second avatar, relative to the 
output Screen. For example, the first instance outputs the 
indication 310 in FIG. 3A. The indication 310 conveys a 
position of the non-interactive avatar 208, relative to the GUI 
screen 302. After the step 725 or the step 730, the method 700 
terminates. 

FIG. 8 is a flowchart depicting a method 800 for determin 
ing whether to advance an avatar beyond a milestone in the 
computer game, according to one embodiment of the inven 
tion. As shown, the method 800 begins at step 810, where the 
first instance of the single-player mode of the computer game 
determines that the first avatar has reached a predefined mile 
stone. For example, the first avatar may have completed the 
current level. At step 820, the first instance determines 
whether the second avatar has reached a corresponding pre 
defined milestone in the second instance of the single-player 
mode of the computer game. The first instance may use the 
avatar data 206 (and/or messages from the second instance 
indicating completion of a milestone) to make this determi 
nation. 

In one embodiment, if the secondavatar has not reached the 
milestone, the first instance disallows the first avatar from 
advancing past the predefined milestone (step 825). For 
example, the first instance may prompt the first player to wait 
for the second player and provide the first player an option to 
spectate the second player. The first instance may then return 
to step 820 to poll whether the second avatar has reached the 
predefined milestone. 

In one embodiment, if the second avatar has reached the 
milestone, the first instance allows the first avatar to advance 
past the predefined milestone (step 830). At this point, the 
second instance may also allow the second avatar to advance 
past the predefined milestone, allowing both players to 
resume concurrent gameplay of the single-player mode of the 
computer game. After the step 830, the method 800 termi 
nates. 
While embodiments herein have been described with ref 

erence to an instance of a single-player mode of a game in 
which a player controls an avatar, other embodiments are 
broadly contemplated. For example, in one embodiment, the 
single-player mode of the computer game does not include 
any avatar controlled by the player, but includes an indication 
of game progress for the player. For instance, games of the 
puzzle genre may include an indication of a level or score of 
the player. Using the techniques disclosed herein, a first 
instance of the single-player mode of the computer game may 
convey, to a first user playing the first instance, a concurrent 
activity and/or progress of a second user playing a second 
instance of the single-player mode of the computer game. For 
example, the first instance of the computer game may include 
an indication of a concurrent level and/or score of the second 
player. Depending on the embodiment, the progress of each 
player in the respective instance of the computer game may be 
encapsulated by a game object that is passed between the 
respective instances of the computer game. The game object 
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16 
may identify the instance (and/or player) of the computer 
game, a current score or rank of the player, a current level or 
stage of the computer game, etc. 

Advantageously, embodiments of the invention provide a 
multi-session gaming experience in a single-player mode of a 
computer game. In one embodiment, the computer game is 
configured to convey, to a first player of the computer game, 
progress of a second player who is playing a separate instance 
of the computer game. The computer game may output, to the 
first player, a non-interactive avatar that is controlled by the 
second player. The computer game may also output, to the 
first player, annotations to the game environment, made by 
the second player. Advantageously, the first player and the 
second player may participate in concurrent gameplay of the 
single-player mode of the computer game. 
While the foregoing is directed to embodiments of the 

present invention, other and further embodiments of the 
invention may be devised without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that follow. 
What is claimed is: 
1. A computer-implemented method to convey concurrent 

locations of avatars in different instances of a single-player 
mode of a computer game, the computer-implemented 
method comprising: 

providing a first instance of the single-player mode of the 
computer game, wherein the first instance includes a first 
virtual environment including a first avatar being con 
trolled by a first player; 

receiving, from a second instance of the single-player 
mode of the computer game, data associated with a 
second avatar in a second virtual environment and being 
controlled by a second player concurrently with the first 
avatar being controlled by the first player; 

configuring one or more computer processors to generate 
an indication of a concurrent location of the second 
avatar in the first instance of the single-player mode of 
the computer game, based on the data associated with 
the second avatar, whereby the concurrent location of 
the second avatar in the second instance is conveyed to 
the first player of the first instance, wherein actions of 
the second avatar affect the second virtual environment 
and do not affect the first virtual environment; 

enforcing a maximum progress differential between the 
first avatar in the first instance of the single-player mode 
of the computer game and the second avatar in the Sec 
ond instance of the single-player mode of the computer 
game, including precluding the first avatar from advanc 
ing past a specific point in the first instance of the single 
player mode of the computer game until the second 
avatar is determined to have reached a corresponding 
point in the second instance of the single-player mode of 
the computer game; and 

responsive to a request from the second player, annotating 
a specified location with a specified annotation in the 
first instance of the single-player mode of the computer 
game, wherein the annotation is output to the first player. 

2. The computer-implemented method of claim 1, wherein 
the data associated with the second avatar comprises at least 
one of a progress of the second avatar, an appearance of the 
second avatar, a size of the second avatar, a Velocity of the 
second avatar, and an acceleration of the second avatar. 

3. The computer-implemented method of claim 1, wherein 
the indication of the second avatar conveys, to the first player 
and via the first instance of the single-player mode of the 
computer game, a position of the second avatar in the second 
instance of the single-player mode of the computer game. 



US 8,944,911 B2 
17 

4. The computer-implemented method of claim 1, wherein 
the first avatar cannot interact with the second instance of the 
single-player mode of the computer game, wherein the sec 
ondavatar cannot interact with the first instance of the single 
player mode of the computer game, and wherein actions of 
the first avatar affect the first virtual environment and do not 
affect the second virtual environment. 

5. The computer-implemented method of claim 1, wherein 
the indication of the second avatar in the first instance of the 
single-player mode of the computer game comprises a direc 
tional indication characterizing a position of the secondava 
tar relative to a displayed portion of the first instance of the 
single-player mode of the computer game, upon determining 
that the secondavataris off-screen relative to the first instance 
of the single-player mode of the computer game. 

6. The computer-implemented method of claim 1, wherein 
precluding the first avatar from advancing past the specific 
point comprises: 

outputting, for display to the first player, concurrent game 
play footage of the second player from the second 
instance of the single-player mode of the computer 
game. 

7. A non-transitory computer-readable medium containing 
a program which, when executed, performs an operation to 
convey concurrent locations of avatars in different instances 
of a single-player mode of a computer game, the operation 
comprising: 

providing a first instance of the single-player mode of the 
computer game, wherein the first instance includes a first 
virtual environment including a first avatar being con 
trolled by a first player: 

receiving, from a second instance of the single-player 
mode of the computer game, data associated with a 
secondavatar in a second virtual environment and being 
controlled by a second player concurrently with the first 
avatar being controlled by the first player; 

generating an indication of a concurrent location of the 
second avatar in the first instance of the single-player 
mode of the computer game, based on the data associ 
ated with the second avatar and by operation of one or 
more computer processors when executing the program, 
whereby the concurrent location of the secondavatar in 
the second instance is conveyed to the first player of the 
first instance, whereinactions of the secondavatar affect 
the second virtual environment and do not affect the first 
virtual environment; 

enforcing a maximum progress differential between the 
first avatar in the first instance of the single-player mode 
of the computer game and the second avatar in the sec 
ond instance of the single-player mode of the computer 
game, including precluding the first avatar from advanc 
ing past a specific point in the first instance of the single 
player mode of the computer game until the second 
avatar is determined to have reached a corresponding 
point in the second instance of the single-player mode of 
the computer game; and 

responsive to a request from the second player, annotating 
a specified location with a specified annotation in the 
first instance of the single-player mode of the computer 
game, wherein the annotation is output to the first player. 

8. The non-transitory computer-readable medium of claim 
7, wherein the data associated with the second avatar com 
prises at least one of a progress of the second avatar, an 
appearance of the secondavatar, a size of the secondavatar, a 
Velocity of the second avatar, and an acceleration of the sec 
ond avatar. 
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9. The non-transitory computer-readable medium of claim 

7, wherein the indication of the second avatar conveys, to the 
first player and via the first instance of the single-player mode 
of the computer game, a position of the second avatar in the 
second instance of the single-player mode of the computer 
game. 

10. The non-transitory computer-readable medium of 
claim 7, wherein the first avatar cannot interact with the 
second instance of the single-player mode of the computer 
game, wherein the secondavatar cannot interact with the first 
instance of the single-player mode of the computer game, and 
wherein actions of the first avatar affect the first virtual envi 
ronment and do not affect the second virtual environment. 

11. The non-transitory computer-readable medium of 
claim 7, wherein the indication of the secondavatar in the first 
instance of the single-player mode of the computer game 
comprises a directional indication characterizing a position of 
the second avatar relative to a displayed portion of the first 
instance of the single-player mode of the computer game, 
upon determining that the secondavatar is off-screen relative 
to the first instance of the single-player mode of the computer 
game. 

12. The non-transitory computer-readable medium of 
claim 7, wherein precluding the first avatar from advancing 
past the specific point comprises: 

outputting, for display to the first player, concurrent game 
play footage of the second player from the second 
instance of the single-player mode of the computer 
game. 

13. A system to convey concurrent locations of avatars in 
different instances of a single-player mode of a computer 
game, the System comprising: 

one or more computer processors; and 
a memory containing a program, which when executed by 

the one or more computer processors is configured to 
perform an operation comprising: 
providing a first instance of the single-player mode of 

the computer game, wherein the first instance 
includes a first virtual environment including a first 
avatar being controlled by a first player; 

receiving, from a second instance of the single-player 
mode of the computer game, data associated with a 
second avatar in a second virtual environment and 
being controlled by a second player concurrently with 
the first avatar being controlled by the first player; 

generating an indication of a concurrent location of the 
second avatar in the first instance of the single-player 
mode of the computer game, based on the data asso 
ciated with the secondavatar, whereby the concurrent 
location of the secondavatar in the second instance is 
conveyed to the first player of the first instance, 
wherein actions of the secondavatar affect the second 
virtual environment and do not affect the first virtual 
environment; 

enforcing a maximum progress differential between the 
first avatar in the first instance of the single-player 
mode of the computer game and the second avatar in 
the second instance of the single-player mode of the 
computer game, including precluding the first avatar 
from advancing past a specific point in the first 
instance of the single-player mode of the computer 
game until the second avatar is determined to have 
reached a corresponding point in the second instance 
of the single-player mode of the computer game; and 

responsive to a request from the second player, annotat 
ing a specified location with a specified annotation in 
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the first instance of the single-player mode of the 
computer game, wherein the annotation is output to 
the first player. 

14. The system of claim 13, wherein the data associated 
with the secondavatar comprises at least one of a progress of 
the secondavatar, an appearance of the secondavatar, a size of 
the second avatar, a Velocity of the second avatar, and an 
acceleration of the second avatar. 

15. The system of claim 13, wherein the indication of the 
second avatar conveys, to the first player and via the first 
instance of the single-player mode of the computer game, a 
position of the second avatar in the second instance of the 
single-player mode of the computer game. 

16. The system of claim 13, wherein the first avatar cannot 
interact with the second instance of the single-player mode of 
the computer game, wherein the secondavatar cannot interact 
with the first instance of the single-player mode of the com 
puter game, and wherein actions of the first avatar affect the 
first virtual environment and do not affect the second virtual 
environment. 

17. The system of claim 13, wherein the indication of the 
secondavatar in the first instance of the single-player mode of 
the computer game comprises a directional indication char 
acterizing a position of the second avatar relative to a dis 
played portion of the first instance of the single-player mode 
of the computer game, upon determining that the second 
avatar is off-screen relative to the first instance of the single 
player mode of the computer game. 

18. The system of claim 13, wherein precluding the first 
avatar from advancing past the specific point comprises: 

outputting, for display to the first player, concurrent game 
play footage of the second player from the second 
instance of the single-player mode of the computer 
game. 

19. The computer-implemented method of claim 1, 
wherein each instance represents a separate execution of the 
computer game that includes a game state specific to respec 
tive separate execution, wherein each instance corresponds to 
a parallel universe of the computer game, the parallel universe 
of the respective instance including the avatar of the respec 
tive instance and a non-interactive instantiation of the avatar 
of the other instance, wherein the non-interactive instantia 
tion of the avatar of the other instance serves to provide a 
glimpse into the parallel universe of the other instance of the 
computer game. 

20. The computer-implemented method of claim 19, 
wherein the indication of the secondavatar in the first instance 
of the single-player mode of the computer game comprises a 
directional indication characterizing a position of the second 
avatar relative to a displayed portion of the first instance of the 
single-player mode of the computer game, upon determining 
that the secondavataris off-screen relative to the first instance 
of the single-player mode of the computer game; 

wherein the first instance of the computer game is config 
ured to convey to the first player a concurrent progress of 
the second player relative to the first player in the com 
puter game, apart from the generated indication, to 
facilitate providing a concurrent single-player experi 
ence of the computer game. 

21. The computer-implemented method of claim 20, 
wherein generating the indication of the concurrent location 
of the second avatar in the first instance of the single-player 
mode of the computer game comprises: 

upon determining that the second avatar is off-screen rela 
tive to a concurrent output screen of the first instance of 
the single-player mode of the computer game, generat 
ing a directional indicator in the concurrent output 
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Screen, the directional indicator representing a direction, 
relative to the output Screen, that the second avatar is 
located in the second instance, wherein the directional 
indicator is not disposed at the concurrent location of the 
second avatar. 

22. The computer-implemented method of claim 21, 
wherein generating the indication of the concurrent location 
of the second avatar in the first instance of the single-player 
mode of the computer game further comprises: 
upon determining that the second avatar is on-screen rela 

tive to the first instance of the single-player mode of the 
computer game, generating an avatar indicator in the 
concurrent output screen, the avatar indicator being dis 
posed at the concurrent location of the second avatar, 
wherein the avatar indicator is visually distinct from the 
second avatar to convey to the first player that actions 
reflected by the avatar indicator do not affect the first 
virtual environment. 

23. The computer-implemented method of claim 22, 
wherein precluding the first avatar from advancing past the 
specific point includes Suspending play of the first avatar 
while conveying, to the first player, the concurrent progress of 
the second player relative to the first player in the computer 
game, apart from the generated indication. 

24. The computer-implemented method of claim 23, 
wherein conveying, to the first player, the concurrent progress 
of the second player comprises outputting, for display to the 
first player, concurrent gameplay footage of the second player 
from the second instance of the single-player mode of the 
computer game, wherein play of the first avatar is allowed to 
resume only upon determining that the second avatar has 
reached the corresponding point in the second instance of the 
single-player mode of the computer game, wherein the com 
puter-implemented method further comprises: 

receiving the request from the second instance of the 
single-player mode of the computer game, wherein the 
request specifies to annotate the first instance of the 
single-player mode of the computer game, wherein the 
request further specifies: (i) the annotation, that is 
desired by the second player and (ii) the location, that is 
desired by the second player and independent of the 
concurrent location of the second avatar, to annotate 
within the first virtual environment; wherein the anno 
tation is different from the indication and is not anavatar. 

25. The computer-implemented method of claim 24, 
wherein the annotation includes a message from the second 
player to the first player, wherein the generated indication 
conveys, to the first player and via the first instance of the 
single-player mode of the computer game, the concurrent 
location of the second avatar in the second instance of the 
single-player mode of the computer game. 

26. The computer-implemented method of claim 25, 
wherein the data associated with the second avatar specifies, 
in respective instances, each of: (i) a progress of the second 
avatar; (ii) an appearance of the second avatar; (iii) a size of 
the second avatar; (iv) a location of the second avatar, (V) a 
Velocity of the second avatar, and (vi) an acceleration of the 
second avatar. 

27. The computer-implemented method of claim 26, 
wherein the first avatar does not interact with the second 
instance of the single-player mode of the computer game, 
wherein the second avatar does not interact with the first 
instance of the single-player mode of the computer game; 

wherein the indication of the second avatar in the first 
instance of the single-player mode of the computer game 
comprises, in respective instances, each of a visual indi 
cation and an aural indication, and whereinactions of the 
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first avatar affect the first virtual environment and do not 
affect the second virtual environment. 
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