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Client application 102
receives a command from
player one to perform an
action in the game

201

1

Client application 102
independently calculates a
consequence of the action

202

I

Client application 102
immediately renders the
consequence in the game

203

|

Client device 103 sends a
data package to server 101

204

I

Server 101 receives the data
package from client device
103

|

Server 101
determines
whether the
consequence is
valid?

YES l

200

Figure 2

221

S

Server 101 determines that
the consequence is invalid

1

Server 101 determines that
the consequence is valid

207

222

Server 101 sends a reinstate
notification to client device
103

1

Server 101 disseminates the
data package to the other
client devices 105

208

|

Other client devices 105
receive the data package and
client applications 104 also
render the consequence in
their instances of the game

209
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I

223

Client device 103 receives the
reinstate notification and client
application 102 reinstates the
state of the game to one in
which the consequence had
never been rendered




Action

Consequence

Move to the left

Avatar is moved to position X

Move to the right

Avatar is moved to position Y

Move forward

Avatar is moved to position Z

Move backward

Avatar is moved to position
W

Activate weapon

Shot missed target T

Activate weapon

Shot hit target T

Drive vehicle to the left

Vehicle is driven to position X

Drive vehicle to the right

Vehicle is driven to position Y

Drive vehicle forward

Vehicle is driven to position Z

Drive vehicle backward

Vehicle is driven to position

w
Weapon Shift Weapon is changed from
Weapon A to Weapon B
FIGURE 3
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Client
device

Event 401

Activate
weapon
action is
initiated

Event 402

First shot
from the
weapon
results in a
missed shot

Event 403

Second shot
from the
weapon hits
target T

Event 404

Third shot
from the
weapon
results in a

missed shot

Event 405

Activate
weapon
action is
ceased

Figure 4

Server Other client
101 devices 105

103

Initialization
data
package
— ] | | | ’

No data package is sent
from client device 103 to
server 101

Data
package

No data package is sent
from client device 103 to
server 101

Finalization
data
package

Initialization
data
package
| | | | | *

Data
package

Finalization
data
package




Client application 102
determines that the
consequence has a game-
altering impact

501

1

Client device 103 sends a
data package to server 101

I

Server 101 receives the data
package from client device
103

Server 101
determines
whether the
game-altering

impact is valid?

YES

502

503

Server 101 determines that
the game-altering impact is
valid

505

|

Server 101 disseminates the
data package to the other
client devices 105

506

|

Server 101 sends a valid
notification to client device
103

507

Client device 103 receives the
valid notification and client
application 102 renders the
game-altering impact of the
consequence in the game

508

The other client devices 105
receive the data package and
client applications 104 render
the game-altering impact of
the consequence in their
instances of the game

509
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200

S

Server 101 determines that
the game-altering impact is
invalid

I

Server 101 sends an invalid
notification to client device
103

I

Client device 103 receives the
invalid notification and client
application 102 does not
render the game-altering
impact of the consequence in
the game

Figure 5

521

522

523



Action

Consequence

Game-altering
impact

Move to the left

Avatar is moved to

Decrease avatar’s

position X health by 10 hit
points
Activate weapon Shot missed target None
T
Activate weapon Shot hit target T Decrease target T's

health by 20 hit
points

Drive vehicle to the left

Vehicle is driven to

Decrease target T's

position X health by 30 hit
points
Drive vehicle to the right Vehicle is driven to None
position Y
Weapon Shift Weapon is None
changed from
Weapon A to
Weapon B

FIGURE 6
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704

701 /
[
\ Health of player one = 100 hit points

703

Y

702

TIMESTAMP 1

FIGURE 7(a)
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704
701

Health of player one = 100 hit points
\ 705 play p

\

703

702

TIMESTAMP 2

FIGURE 7(b)
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704
701 /
[
\ Health of player one = 90 hit points

703

702 /

TIMESTAMP 3

FIGURE 7(c)
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Client application 102
receives a command from
player one to perform an
action in the game, the action
having an associated series of
animation

|

Client application 102 renders
the series of animation

I

801

802 800

Client device 103 sends a
data package to server 101

803
Figure 8

I

Server 101 receives the data
package from client device
103 and disseminates the
data package to other client
devices 105, so that the other
client applications 104 can
also render the series of
animation

804

|

Server 101 calculates the
correct consequence of the
action

|

Server 101 calculates the
correct game-altering impact

!

Server 101 disseminates the
correct consequence and the
correct altering impact to
client device 103 and the
other client devices 105, so
that client application 102 and
the other client applications
104 can render the correct
consequence and the correct
game-altering impact in their
instances of the game

805

806

807
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FIGURE 9(a)

903

FIGURE 9(b)



