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Attorney Docket No. 16326-701

SERVER-GROUP MESSAGING SYSTEM

FOR INTERACTIVE APPLICATIONS

Inventors: Daniel Joseph Samuel
Marc Peter Kwiatkowski

Jeffrey Jackiel Rothschild

FIELD OF THE INVENTION

Thepresentinvention relates to computer network systems, and

particularly to server group messaging systems and methods for reducing

message rate andlatency.

Backgroundofthe Invention

There are a wide rangeofinteractive applications implemented on

computer systems today. All are characterized by dynamic response to the
user. The user providesinput to the computer and the application responds

quickly. One popular exampleofinteractive applications on personal
computers (PCs)are games. In this case, rapid response to the user may mean
redrawing the screen with a new picture in between 30ms and 100ms.

Interactive applications such as games control the speed of their interaction
with the user through an internal time base. The application uses this time base
to derive rates at which the user input is sampled, the screen is redrawn and

sound is played.
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As computers have become more powerful and common, it has become

important to connect them together in networks. A network is comprised of

nodes and links. The nodes are connected in such a waythat there exists a path

from each nodeoverthe links and through the other nodesto each ofthe other

nodesin the network. Each node may be connected to the network with one

or more links. Nodesare further categorized into hosts, gateways and routers.

Hosts are computer systems that are connected to the network by one link,
They communicate with the other nodes on the network by sending messages
and receiving messages. Gateways are computer systems connected to the
network by morethan onelink. They not only communicate with the other

nodesas do hosts, but they also forward messages on one oftheir network

links to other nodes on their other network links. This processing of

forwarding messagesis called routing. In addition to sending and receiving

messagesandtheir routing functions, gateways may perform otherfunctions in

a network. Routers are nodes that are connected to the network by more than

one link and whosesole function is the forwarding ofmessages on one network

link to the other network links to whichit is connected. A network consisting

of many networklinks can be thought of as a network of sub-networks with

gateways and/or routers connecting the sub-networkstogether into whatis

called an internet. Today the widely known example of a world wideinternetis

the so called “Internet” which in 1995 has over 10 million computers connected

full time world-wide.

With so many computers on a single world-wide network, it is desirable to

create interactive networked applications that bring together many people in a

shared, networked,interactive application. Unfortunately, creating such
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shared, networked,interactive applications runsinto the limitations of the

existing network technology. |

As an example, consider a game designed to be deployed over a network

which is to be played by multiple players simultaneously. The game could be
implemented in software on a PC connected to a network.Arateset byits

internal time base, it would sample the inputs of the local user, receive
messages from the network from the PCsofthe other players and send

- Messages out to the PCsofthe other players. A typical rate will be ten time2

per second for a time period of 100ms. The messages sent between the PCs

would contain information that was needed to keep the gameconsistent

betweenall of the PCs. In a gamethat createdtheillusion of a spatial

environment where each player could move, the packets could contain

information about the new positions of the players as they moved. Today there
are many commercial example%fPC gamesthat can be played between

multiple players on Local Area Networks (LANs)or by twoplayers overdial-

up phonelines using modems. The network messages sent by such games

contain a wide variety of information specific to the game. This can include

position and velocity information of theobjects in the game along with special

actions taken by a player that effect the other players in the game.

The case of a two player game played over a modem is particularly simple.
If the message rate is 10 messages per second, each PC sends 10 messages per

secondto the other PC and receives 10 messages per second. The delay

introduced by the modemsand phoneline is small and will not be noticed in

most games. Unfortunately, the case of two playersis uninteresting for

networkedinteractive applications. With the same game played with 8 players

on a LAN,the messagerate increases. Each PC must send 7 messages, one to
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each of the other 7 players every time period and will receive 7 messages from

the other players in the same time period. If the messaging time periodis

100ms, the total message rate will be 70 messages sent per second and 70

messages received per second. As can be seen the messagerate increases

linearly with the numberofplayers in the game. The messagerates and data

rates supportedby popular LANsare high enough to support a large numberof

players at reasonable messagesizes. Unfortunately, LANsare only deployed in

commercial applications and cannot be considered for deploying a networked

interactive application to consumerusers.

The wide area networks available today to consumerusersall must be

accessed through dial-up phonelines using modems. While modem speeds

have increased rapidly, they have now reached a bit rate of 28.8 Kbits/sec

whichis close to the limit set by the signal-to-noise ratio of conventional phone

lines. Further speed increases are possible with ISDN,but this technology is

not ready for mass market use. Other new wide area networkingtechnologies
are being discussed that would provide much higher bandwidth, but none are

close to commercial operation. Therefore, in deploying a networked,

interactive application to consumers, it is necessary to do so in a waythat

operates with existing networking and communicationsinfrastructures.

In the exampleofthe 8 player networked game, consider a wide area

network implementation where the PCs of each ofthe players is connected to
the network with a 28.8 Kbit/sec modem. Assumethat the network used in

this example is the Internet sothat all of the network protocols and routing

behavioris well defined and understood. the De ses CP/IP72. ii itsAsosdeleCeebred Clomessages between the PCsin the game, the, pro
phonelines can be advantageously used to compress the TCP/IP headers.

=
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Even so, a typical message will be approximately 25 bytes in size. Sent

through the modem, this is 250 bits. The messagesare sent 10 times per

second to each of the other PCs in the gameand received 10 times per second

from the other PCs. This is 35.0 Kbits/sec which exceeds the capabilities of the

modem by 20%. If the messages are reduced to 20 bytes, just 8 players can be
supported, but this approach clearly cannot support networked interactive

applications with large numbers of participants, There are other problems
beyondjust the bandwidth of the network connection. Thereis the loading on
each PC caused by the high packet rates and there is the latency introduced by

the time needed to sendall of the outbound packets. Each packetsent or

received by a PC will require some amountofprocessing time. As the packet

rate increases with the numberofplayers in the game,less and less of the

processorwill be available for running the gamesoftwareitself. Latency is

important in an interactive application because it defines the responsiveness of
the system. Whena player provides a new input on their system, it is desirable

for that input to immediately affect the gameonall of the other players

systems. This is particularly important in any.game where the game outcome
depends on players shooting at targets that aretoved by the actions of the
other players. Latency in this case will be the time from when a player acts to

movea target to the time that the target has moved on the screens of the other

players in the game. A majorportion ofthis latency will come from the time

needed to send the messagesto the other seven players in the game. In this

example the time to send the messagesto the other 7 players will be

approximately 50 ms. While thefirst player of the seven will receive the

message quickly, it will not be until 50 ms have passed that the last player of

the seven will have received the message..
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