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SERVER-GROUP GING SYSTE

FOR INTERACTIVE APPLICATIONS

Inventors: Daniel Joseph Samuel
Marc Peter Kwiatkowski

Jeffrey Jackiel Rothschild

FIELD OF THE INVENTION

The present invention relates to computer network systems, and

particularly to server group messaging systems and methodsfor reducing

message rate andlatency.

Backgroundof the Invention

There are a wide range of interactive applications implemented on
computer systems today. All are characterized by dynamic response to the

user. The user provides input to the computer and the application responds

quickly. One popular example ofinteractive 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

nodesand links. The nodes are connected in such a way that there exists a path

from each node overthe links and through the other nodesto each ofthe other

nodesin the network. Each node may be connectedto the network with one
or more links. Nodes are further categorized into hosts, gateways and routers.

Hosts are computer systemsthat are connected to the network by onelink.

They communicate with the other nodes on the network by sending messages

and receiving messages. Gateways are computer systems connected to the

network by more than one link. They not only communicate with the other

nodes as do hosts, but they also forward messages on oneof their network

links to other nodes ontheir other network links. This processing of

forwarding messagesis called routing. In addition to sending and receiving

messagesandtheir routing functions, gateways may perform other functions 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-networks together into whatis

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

whichis to be played by multiple players simultaneously. The game could be

implemented in software on a PC connected to a network. A rate set by its
internal time base, it would sample the inputs of the local user, receive

messages from the network from the PCs ofthe other players and send

messagesout to the PCs of the other players. A typical rate will be ten time

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

would contain information that was needed to keep the game consistent

between all of the PCs. In a gamethat createdthe illusion ofa spatial

environment where each player could move, the packets could contain

information about the new positions ofthe ‘players as they moved. Today there

are many commercial example ofPC gamesthat can be played between

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

up phone lines 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 the objects 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 modemis particularly simple.

If the messagerate is 10 messages per second, each PC sends 10 messages per

second to 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

networked interactive applications. With the same gameplayed with 8 players

on a LAN., the message rate 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 period is

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

messages received per second. As can be seen the message rate increases

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

rates supported by popular LANsare high enough to support a large number of

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

accessedthrough dial-up phonelines using modems. While modem speeds
have increased rapidly, they have now reacheda bit rate of28.8 Kbits/sec

whichis closeto thelimit 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 networking technologies

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 example of the 8 player networked game, consider a wide area

network implementation where the PCs of each of the players is connected to

the network with a 28.8 Kbit/sec modem. Assumethat the network used in

this exampleis the Internet so that all of the network protocols and routing
behavioris well defined and understood. If the game uses TCP/IP to sendits

messages between the PCsin the game, the PPP protocol over the dial-up

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 PCsin the game and received 10 times per second

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

modem by 20%. If the messages are reduced to 20 bytes, just 8 players can be

supported, but this approach clearly cannot support networkedinteractive

applications with large numbersofparticipants. There are other problems

beyond just the bandwidth of the network connection. There is the loading on

each PCcausedby the high packet rates and there is the latency introduced by

the time needed to sendall of the outbound packets. Each packet sent or

received by a PC will require some amount ofprocessing 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

importantin 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 game onall of the other players

systems. This is particularly important in any game where the game outcome

depends on players shooting at targets that are moved by the actions of the

other players. Latencyin this case will be the time from whenaplayer acts to

move a target to the time that the target has moved on the screens ofthe other

players in the game. A major portion of this 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 the first player ofthe 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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Internet Protocol Multicasting

As mentionedbefore, the Internet is a widely known example of a wide
area network. The Internet is based on a protocol appropriately called the

Internet Protocol (IP). In the OSI reference model for layers of network

protocols, IP correspondsto a layer 3 or Network layer protocol. It provides

services for transmission and routing of packets between two nodesin an

internet. The addressing model provides a 32 bit addressforall nodesin the

network and all packets carry source and destination addresses. IP also defines

the routing ofpackets between network links in an inter-network. Gateways

and routers maintain tables that are used to lookup routing information based

on the destination addresses of the packets they receive. The routing

information tells the gateway/router whether the destination of the packet is

directly reachable on a local network link connected to the gateway/routerorif

not, the address of another gateway/router on oneofthe local network links to

which the packet should be forwarded. On top of IP are the layer 4 transport

protocols TCP and UDP. UDPprovides datagram delivery services to

applications that does not guaranteereliable or in-order delivery of the

datagrams. TCP is a connection oriented service to applications that does

providereliable delivery of a data stream. It handles division of the stream into

packets and ensuresreliable, in-order delivery. See the Internet Society RFCs:

RFC-791 “Internet Protocol”, RFC-793 “Transmission Control Protocol” and

RFC-1180 “A TCP/IP Tutorial”. IP, TCP and UDPare unicast protocols:

packets, streams or datagramsare transmitted from a source to a single

destination.

As an example, consider Figures 1 and 2. Figure 1 showsa conventional

unicast network with hosts 1, 2, 3 and 4 and network links 11, 12, 13, 14,
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15,16,17, 18 and 19 and routers 5, 6, 7, 8, 9 and 10. In this example, each host

wants to send a data payloadto each of the other hosts. Host 1 has network

address A, host 2 has network address C, host 3 has network address B and

host 4 has network address D. Existing network protocolsare typically based

on packet formats that contain a source address, destination address and a

payload. This is representative of commonly used wide area network protocols

such as IP. There are other componentsin an actual IP packet, but for sake of

this example, only these items will be considered. Figure 2 shows the example

packets that are sent by the hosts to one another using a conventional unicast

network protocol such as IP. Host 1 send packets 20, to host 3, packet 21 to

host 2 and packet 22 to host 4. Host 1 wants to send the same data P1 to each

of the other three hosts, therefore the payload in all three packets is the same.

Packet 20 travels over networklinks 11, 12, 15 and 18 and throughrouters 5,

6, and 8 to reach host 3. Ina similar fashion host 3 sends packets 23 to host 1,

packet 24 to host 2 and packet 25 to host 4. Host 2 and host 4 send packets

26, 27, 28 and 29, 30, 31 respectively to the other three hosts. All of these

packets are carried by the unicast network individually from the source host to

the destination host. So in this example each host must send three packets and

receive three packets in order for each host to send its payload to the other

three hosts.

As can be seen, each host must send a packet to every other hostthatit
wishes to communicate with in an interactive application. Further, it receives a

packet from every other host that wishes to communicate with it. In an

interactive application, this will happen at a regular and high rate. All of the

hosts that wish to communicate with one another will need to send packets to

each other eight to ten times per second. With four hosts communicating with
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one anotheras in this example, each host will send three messages and receive

three messageseight to ten times per second. As the numberofhosts in the
application that need to communicate with one another grows, the message
rate will reach a rate that cannot be supported by conventional dial-up lines.

This makesunicast transport protocols unsuitable for delivering interactive

applications for multiple participants since their use will result in the problem of

high packet rates that grow with the numberofparticipants.

Work has been done to attempt to extend the IP protocol to support

multicasting. See RFC-1112 “Host Extensions for IP Multicasting.”. This

documentdescribes a set ofextensions to the IP protocol that enable IP
multicasting. IP multicasting supports the transmission of a IP datagram to a

host group by addressing the datagram to a single destination address.

- Multicast addresses are a subset of the IP address space and identified by class

D IP addresses- these are IP addresses with “1110” in the high order 4 bits.

The host group contains zero or more IP hosts and the IP multicasting protocol

transmits a multicast datagram to all members of the group to whichitis

addressed. Hosts may join and leave groups dynamically and the routing of

multicast datagramsis supported by multicast routers and gateways. It is

proper to describe this general approach to multicast messaging as “distributed

multicast messaging”. It is a distributed technique because the job of message

delivery and duplication is distributed throughout the network to all ofthe _

multicast routers. For distributed multicast messaging to work in a wide area

network,all ofthe routers handling datagrams for multicast hosts must support

the routing ofmulticast datagrams. Such multicast routers must be aware of
the multicast group membership ofall of the hosts locally connected to the
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router in order to deliver multicast datagramsto local hosts. Multicast routers

mustalso be able to forward multicast packets to routers on their local network

links. Multicast routers must also decide to whichifany local routers they

must forward multicast datagrams. When a multicast datagram is received, by

a multicast router, its group address is comparedtoalist for each local

multicast router of group addresses. Whenthere is a match, the datagram is

then forwarded to that local multicast router. Therefore, the multicast routers

in the network must maintain an accurate and upto date list ofgroup addresses
for which they are to forward datagrams to. Theselists are updated when

hosts join or leave multicast groups. Hosts do this by sending messagesusing

Internet Group ManagementProtocol (IGMP)to their immediately-

neighboring multicast routers. A further attribute ofdistributed multicast

messaging is that the routers must propagate the group membership

information for a particular group throughout the networkto all of the other

routers that will be forwardingtraffic for that group. RFC-1112 does not

describe howthis is to be done. Many different approaches have been defined

for solving this problem that will be mentionedlater in descriptions of related
prior art. Despite their differences, all of these approaches are methods for

propagation of multicast routing information between the multicast routers and

techniques for routing the multicast datagramsin an inter-network supporting

distributed multicast messaging.

Thedistributed multicast messaging approach has a numberofundesirable

side effects. The process of propagation ofgroup membership information to

all of the relevant routers is not instantaneous. In a large complex networkit

can even take quite a period of time depending on the numberofrouters that

mustreceive that updated group membership information and how many
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routers the information for the group membership update must past through.

This process can easily take many seconds and even minutes depending on the

specifics of thé algorithm that is used. RFC-1112 mentions this problem and

someofthe side effects that must be handled by an implementation of a

practical routing algorithm for multicast messaging. One problem results when

groupsare dynamically created anddestroyed. Since there is no central

authority in the network for assigning group addresses,it is easily possible in a

distributed network for there to be duplication ofgroup address assignment.

This will result in incorrect datagram delivery, where hosts will receive

unwanted datagramsfrom the duplicate group. This requires a method at each

host to filter out the unwanted datagrams. Another set of problemsresult from

the time delay from when a groupis created, destroyed or its membership

changed to whenall ofthe routers needed to route the datagramsto the

member hosts have been informed of these changes. Imagine the case where

Host N joins an existing group by sending a join messageto its local router.

The group already contains Host M whichis a numberofrouter hops away
from Host N in the network. Shortly after Host N hassent it join message,

Host M sends a datagram to the group, but the local router ofHost M has not

yet been informed of the change in group membership andasa result the

datagram is not forwarded to one of the particular network links connected to

the local router ofHost M that is the only path in the network from that router

that ultimately will reach Host N. The result is that Host N will receive no

datagrams addressed to the group from Host M until the local router ofM has

its group membership information updated. Other related problems can also

occur. Whena host leaves a group, messages addressed to the group will

continue for some time to be routed to that host up to the local router ofthat
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host. The local router will know at least not to route the datagram onto the

local network of that host. This can still result in a great deal ofunnecessary

datagrams being carried in a large network when there are manyactive

message groups with rapidly changing memberships.

Finally, distributed multicast messaging does not sufficiently reduce the

message rate between the hosts. With distributed multicast messaging, each

host need only send one message addressed to the message groupin order to

send a messageto all ofother hosts in the group. This is an improvement over

conventional unicast messaging where one message would needto be sent to

each ofthe other hosts in a group. However, distributed multicast messaging

does nothing to reduce the received messagerate at each ofthe hosts when

multiple hosts in a group are sending messagesto the group closely spaced in

time. Let us return to the example of a group of ten hosts sending messages

seven times per-second to the group. With conventional unicast messaging,

each host will need to send 9 messagesto the other hosts, seven times per-

second and will receive 9 messages, seven times per-second. With distributed

multicast messaging, each host will need to send only one message to the group

containing all of the hosts seven times per-second, but will still receive 9

messages, seven times per-second.It is desirable to further reduce the number

of received messages.

An example ofdistributed multicasting is shown in Figures 3 and 4. Figure

3 showsa network with multicast routers 39, 40, 41, 42, 43 and 44 and hosts

35, 36, 37, 38 and networklinks 45, 46, 47, 48, 49, 50, 51, 52 and 53. The

four hosts have unicast network addresses A, B, C, D and are also all members

of a message group with address E. In advance the message group wascreated

and each ofthe hosts joined the message groupso that each of the multicast
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routers is aware ofthe message group and has the proper routing information.

A network protocol such IP with multicast extensions is assumed to be used in

this example. Host 35 sends packet 54 with source address A and destination

multicast address E to the entire message group. In the same mannerhost 37

sends packet 55 to the group, host 36 sends packet 56 to the group and host 38

sends packet 57 to the group. As the packets are handled by the multicast

routers they are replicated as necessary in order to deliver them toall the

members ofthe group. Let us consider how a packets sent by host 35 is

ultimately delivered to the other hosts. Packet 54 is carried over network link

45 to multicast router 39. The router determines from its routing tables that

the multicast packet should be sent onto network links 46 and 47 and

duplicates the packet and sends to both of these network links. The packetis

received by multicast routers 40 and 43. Multicast router 43 sends the packet

onto network link 50 and router 40 sendsits onto links 48 and 49. The packet

is then received at multicast routers 44, 42 and 41. Router 41 sends the packet

over network link 51 whereit is received by host 36. Router 42 sends the

packet over network link 52 to host 37 and router 44 sends the packet over

link 53 to host 38. A similar processis followed for each of the other packets

sent by the hosts to the multicast group E. The final packets received by each

host are shown in Figure 4.

While distributed multicasting does reduce the number of messagesthat

need to be sent by the hosts in a networked interactive application, it has no

effect on the number of messages.that they receive. It has the further

disadvantages of poor behavior when group membershipis rapidly changing

and requires a special network infrastructure ofmulticast routers. It also has

no support for message aggregation and cannot do so since message delivery is
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distributed. Distributed multicasting also has no support for messages that

define logical operations between message groups and unicast host addresses.

All of these problems can be understood whenplaced in context of the

design goals for distributed multicast messaging. Distributed multicast

messaging was not designed for interactive applications where groups are

rapidly created, changed and destroyed. Instead it was optimized for

applications where the groups are created, changed and destroyed over

relatively long time spans perhaps measured in many minutes or even hours.

An example would be a video conference whereall the participants agreed to

connect the conference at a particular time for a conference that might last for
an hour. Another would be the transmission of an audio or video program

from one host to many receiving hosts, perhaps measured in the thousandsor

even millions. The multicast group would exist for the duration ofthe

audio/video program. Host members would join and leave dynamically, but in

this application it would be acceptable for there to be a significant time lag

from joining or leaving before the connection wasestablished or broken.

While IP and multicast extensions to IP are based on the routing ofpackets,

another form ofwide area networking technology called Asynchronous

Transfer Mode (ATM)is based on switching fixed sized cells through switches.

Unlike IP which supports both datagram and connection oriented services,

ATMis fundamentally connection oriented. An ATM network consists of

ATM switches interconnected by point-to-point links. The host systemsare

connectedto the leaves of the network. Before any communication can occur

between the hosts through the network, a virtual circuit must be setup across

the network. Two forms of communication can be supported by an ATM

network. Bi-directional point-to-point between two hosts and point-to-
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multipoint in one direction from one host to multiple hosts. ATM, however,

does not directly support any form ofmulticasting. There are a number of

proposals for layering multicasting on top ofATM. One approachis called a

multicast server, shown in Figure 8. Host systems 112, 113, 114, 115 setup

point-to-point connections 106, 107,108 and 109 to a multicast server 105.

ATMcells are sent by the hosts to the multicast server via these links. The

multicast server sets up a point-to-multipoint connection 111 to the hosts

which collectively constitute a message group. Cells sent to the server which

are addressed to the group are forwarded to the point-to-multipoint link 111.
The ATM network 110 is responsible for the transport and switching for

maintaining all of the connections between the hosts and the server. Thecells

carried by the point-to-multipoint connection are duplicated when necessary by

the ATM switchesat the branching points in the network tree between and

forwarded downthe branching network links. Therefore, the network is

responsible for the replication of the cells and their payloads, not the server.

This method has the same problemsasdistributed multicasting when used for

an interactive application. Each hoststill receives individual cells from each of

the other hosts, so there is no aggregation of the payloads ofthe cells targeted

at a single host. There is no support for addressing cells to hosts based on

logical operations on the sets of membersofhost groups.

Related Prior Art a
There are a numberofexisting patents and European patent applications

that are related to the area ofthe invention. These can be organized into two

separate categories: multicast routing/distribution and source to destination

multicast streams.
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Multicast routing and distribution

These patents are US 4,740,954 by Cotton et al, US 4,864,559 by Perlman,

US 5,361,256 by Doeringeret al, US 5,079,767 by Perlman and US 5,309,433

by Cidon et al. Collectively these patents cover various algorithms for the

routing and distribution of the datagramsin distributed multicast networks.

Nonedeal with the problems described previously for this class of multicast

routing and messagedistribution such as poor behaviors when the message

groups changerapidly. In ail of these patents, messages are transmitted from a

host via a distributed network of routers to a plurality of destination hosts

which are members of a group. Since these patents deal only with variants of

distributed multicasting they provide no meansto reduce the received message

rate, no method to aggregate messages and provide no method in the messages

to perform logical operation on message groups.

Source to destination multicast streams

These are PCTs and a European patent application. They are EP 0 637 149

A2 by Perlman et al, PCT/US94/11282 by Danneels et al and

PCT/US94/11278 by Sivakumaret al. These three patent applications deal

with the transmission of data streams from a sourceto a groupofdestinations.

In none of these patent applications, is a method described for transmitting data

between multiple members of a group. In all of these applications, the data

transmission is from a source to a plurality of designations. Since these patent

applications deal only with point-to-multipoint messaging, they can provide no

meansto reduce the received message rate, no method to aggregate messages

and provide no methodin the messages to perform logical operation on

message groups.
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SUMMARYOF THE INVENTION

The present invention relates to facilitating efficient communications

between multiple host computers over a conventional wide area

communications network to implementan interactive application such as a

computer game between multiple players. In such an application, the hosts will

be dynamically sending to each other information that the other hosts need in

order to keep the interactive application operating consistently on each of the

hosts. The invention is comprised of a group messaging server connected to

the network that maintains a set ofmessage groups used bythe hosts to

communicate information between themselves. The invention further

comprises a server-group messaging protocol used by the hosts and the server.

The server-group messaging protocol is layered on top of the Transport Level

Protocol (TLP) of the network and is called the Upper Level Protocol (or

ULP). In the OSI reference model the ULP can be thoughtofas a session

layer protocol built on top of a transport or applications layer protocol. The

ULPprotocol uses a server-group address space that is separate from the

address space of the TLP. Hosts send messages to addresses in the ULP

address space to a group messaging serverusing the underlying unicast

transport protocol of the network. The ULP address space is segmented into

unicast addresses, implicit group messaging addresses and logical group

messaging addresses. The implicit and logical group messaging addresses are

collectively called group messaging addresses.

Host systems mustfirst establish connections to a group messaging server

before sending messages to any ULP addresses. The process of establishing

this connection is done by sending TLP messagesto the server. The server

establishes the connection by assigning a unicast ULP address to the host and
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returning this address in an acknowledgment message to the host. Once

connected, hosts can inquire about existing message groups,join existing

message groups, create new message groups, leave message groups they have

joined and send messages to ULP addresses known bythe server. Each

messagegroupis assigned either an implicit or logical ULP address depending

on its type.

Figure 5 shows an example of a wide area network with a group messaging

server ("GMS"). Hosts 58 has TLP address A and ULP address H,host 59 has

TLP address C and ULP address J, host 60 has TLP address B and ULP

address I and host 61 has TLP address D and ULP address K. The networkis

a conventional unicast network ofnetwork links 69, 70, 71, 72, 73, 74, 75, 76,

and 77 and unicast routers 63, 64, 65, 66, 67, and 68. The group messaging

server 62 receives messages from the hosts addressed to a message group and

send the contents of the messages to the members of the message group.

Figure 6 shows an example of datagrams sentfrom the hosts to a message

groupthat they are members of. As before, a TLP such as IP (where the

message headercontain the source and destination TLP addresses) is assumed

to be used here. Host 58 sends message 80 which contains the TLP source
address A of the host and the destination TLP address S for the GMS 62. The

destination ULP address G is an implicit ULP address handled by the GMS and

the payload P1 contains both the data to be sent and the source ULP address H

of the host. It is assumed that prior to sending their ULP messagesto the

GMS,that each hostas already established a connection to the GMSand

joined the message group G. Host 60 sends message 81 with payload P2

containing data and source ULP address I. Hosts 59 sends message 82 with

payload P3 containing data and source ULP address J. Host 61 sends message
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83 with payload P4 containing data and source ULP address K. The GMS

receivesall of these messages and sees that each message is addressed to

implicit message group G with members H, I, J, and K. The GMScan either

process the message with or without aggregating their payloads. Figure 6

showsthe case wherethereis no aggregation and Figure 7 showsthe case with

aggregation.

Without aggregation, the GMSgenerates the outbound messages84,85,

86, 87, 88, 89, 90, 91, 92, 93, 94, and 95 whichit sends to the hosts. The

datagrams have TLP headers with the source and destination TLP addresses of

the GMSandthe hosts respectively. The next field in the datagramsis the

destination ULP of the datagram. Datagrams 84, 85, and sent to host 58 with

TLP address A and ULP address H. Datagrams87, 88, and 89are sent to host

60 with TLP address B and ULP address I. Datagrams 90, 91 and 92 are sent

to host 59 with TLP address C and ULP address J. Datagrams 93, 94 and 95

are sent to host 61 with TLP address D and ULP address K respectively. As

can be seen from the payloads that each host has received, each host has

received the payloads from the other three hosts. Note that each host has not

received a copy of its own original message. This is because the GMShas

performed echo suppression. This is selectable attribute of the GMSsince in

someapplicationsit is useful for the hosts to receive and echo of each message

that they send to a group that they are also members of. In the example of

Figure 6, it has been shown howthe present invention can achieve the same

message delivery as distributed multicasting without its disadvantages.

Without aggregation, the present invention enables a host to send a single

message to multiple other hosts that are members of a message group. It

reduces the messagetraffic that a host must processin an interactive
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application by reducing the number of messages that each host must send to the

others. Without aggregation, however, there is no reduction in the numberof

messages received by the hosts. Without aggregation we can achieve the same

messagerate as distributed multicasting without the need for a network with
multicast routers, we can use a conventional unicast network such as the

Internet. The present invention also avoids the problems that dynamic group

membership causesfor distributed multicasting. Group membership can be

changed very rapidly. Groups can be created, joined andleft by single unicast

messages from hosts to the GMS. These messageswill be point-to-point

messages and will not have to propagate in throughout the network nor have to

cause routing table changesin the routers. This ability to rapidly and

accurately change group membershipis critical to the implementation of

networkedinteractive applications. Consider a computer game for multiple

players that supports hundredsofplayers that are spread throughouta three

dimensional space created by the game. At any time only a few players will be

able to see and effect one anotherin the game since otherplayers will be in

other areas that are out of sight. Using conventional phone lines to carry the

data from each players computerto the network, it will not be possible to send

all actions of each player toall of the other players, but because only a few

players will be in close proximity at any one time,it will not be necessary to do

so. It is only necessary to send data betweenthe players that are in close

proximity to one another. These "groups"ofplayers naturally map onto the

message groupsofthe invention. As players move about the three dimensional

space of the game, game will cause them to join and leave message groups as

necessary. If this does not happen rapidly it will limit the interactivity of the

gameor causeinconsistent results for the different players in the game.
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The invention also allows aggregating message payloads of multiple

messages destined to a single host into a single larger message. This can be

done because of the GMSwhereall of the messagesare received prior to being

sent to the hosts. Figure 7 shows an example of how this works. The hosts

send their messages to the GMSin exactly the same fashion as in Figure 6

using the same addresses previously defined in Figure 5. Host 58 sends

message 96, host 60 sends message 97, host 59 sends message 98 and host 61

sends message 99. The GMSreceivesall of these messages and creates four

outbound messages 100, 101, 102 and 103. The process by which these

messages will be explained in detail in the detailed description of the invention.

Each messageis destined to a single host and contains an aggregated payload

with multiple payload items. Message 100 has a destination ULP address H for
host 58 and aggregated payload P2, P3 and P4 from the messages from hosts
59, 60 and 61. Message 101 is targeted at host 60, message 102 is targeted at

host 59 and message 103 is targeted at host 61. As can be seen, each host

sends one message and receives one message. The received messageis longer

and contains multiple payloads, but this is a significant improvement over

receiving multiple messages with the wasted overhead of multiple message

headers and message processing time. Overall the invention has dramatically

reduced the amountofdata that must be sent and received by each host. Since

the bit rate over conventional phonelines using a modem is low, a reduction in

the amount of data that must be sent and received directly translates into

improved time and latency for message communications betweenthe hosts.

Hosts create, join and leave message groups using control messagesin the

ULPprotocol to the GMS. Hosts mayalso read and write application specific

state information that is stored in the GMS. Whenhosts send messages to

Petitioner Riot Games,Inc. - Ex. 1003, p. 33



Petitioner Riot Games, Inc. - Ex. 1003, p. 34

10

15

20

25

e @
oe e

-21-

other hosts, the message must be at least addressed to an implicit group
address. The ULP implicit address will always be the primary address in a
message from one host to another. The message mayoptionally specify

auxiliary destination addresses. In many cases the implicit ULP address will be

the only destination ULP address in the message. The GMSwill handle

delivery of the ULP messages addressed to the implicit message groupto all of

the hosts that are members of the group. A ULP send message mayoptionally

specify an addresslist of auxiliary addresses in addition to the primary

destination of the implicit ULP address. This auxiliary addresslist can contain

only unicast and logical ULP addresses. The addresslist can also specify set

operators to be performed between the sets of host ULP addresses defined by.
the unicast addresses and logical groups. Once the addresslist has been

processedto yield a set of hosts, this set is intersected with the set of hosts that

are members of the implicit message group specified by the primary implicit

ULP address in the message. This ability to perform logical set operators on

message groupsis very useful in interactive applications. It allows a single

ULP messageto selectively deliver a messageto hosts that fit a set of

computedcriteria without the sending host having to know the anything about

the membersofthe groupsin the addresslist. Recall the example of a

networked game with hundreds ofplayers in a three dimensional environment

created by the game. Consider an implicit message group consisting ofall of

the gameplayersin a certain area of the game whereallof the players can

interact with one another. Consider that the players are organized into multiple

teams. Logical message groups could be created for each team within the

game. To send a messagetoall the players within the area that were on one

team, a ULP message would besent to the ULP implicit message groupforall
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the players in the area with an auxiliary address of the logical message group

for all the players on the selected team. The GMS would perform the proper

set intersection prior to sending the resulting messagesto the targeted hosts.

The result of this will be that the message will only be delivered to the players

on the selected team in the selected area of the game.

In summary, the present invention deals with the issues of deploying an

interactive application for multiple participants on wide area networks by

providing a method for reducing the overall message rate and reducing latency.

This invention uses a server group messaging approach, as oppose to the above

described “distributed multicast messaging” approach. The present invention

overcomesthe undesirable side effects of the distributed multicast messaging

approach. Further, it reduces the message rate between the hosts. As pointed

out in an example discussed above, with prior art distributed multicast

messaging, each host will need to send only one message to the group

containing all of the hosts seven times per-second, but will still receive 9

messages, seven times per-second. The present invention of server group

messaging has each host sending one message, seven times per-second and

receiving one message, seven times per-second.

The present invention is different from the multicast routing and

distribution method disclosed in U.S. Patent Nos. 4,740,954, 4,864,559,

5,361,256, 5,079,767 and 5,309,433. Since these patents deal only with

variants of distributed multicasting they provide no means to reduce the

received messagerate, no method to aggregate messages and provide no

method in the messages to perform logical operation on message groups. This
differs from the present invention where messages from multiple hosts
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addressed to a message groupare received by a group server which processes

the contents of the messages and transmits the results to the destination hosts.

The present inventionis also different from the source to destination

multicast streams approach disclosed in EP 0 637 149 A2, PCT/US94/11282

and PCT/US94/11278. In all of these references, the data transmission is from

a source to a plurality of designations, whereas the present invention describes

data transmission from a sending host to a server host system and then from the

server host to the destination hosts.

These and other features and advantages ofthe present invention can be

understood from the following detailed description of the invention together

with the accompanying drawings.

DESCRIPTION OF DRAWINGS

Figure 1 shows a conventional unicast network consisting of hosts,

network links and routers.

Figure 2 showsthe unicast datagrams on a conventional unicast network

that would be needed to implement an interactive application between four

hosts.

Figure 3 showsa prior art multicast network consisting ofhosts, network

links and multicast routers.

Figure 4 showsa multicast datagrams on a prior art multicast network that

would be needed to implementan interactive application between four hosts.

Figure 5 showsa unicast network equipped with a group messaging server

in accordance with the present invention.

Figure 6 shows the ULP datagrams without payload aggregation on a

network according to the present invention that would be needed to implement

an interactive application between four hosts.
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Figure 7 shows the ULP datagrams with payload aggregation on a network

according to the present invention that would be needed to implement an

interactive application between four hosts.

Figure 8 shows a prior art ATM network with a multicast server.

Figure 9 showsthe detailed datagram format and address format for ULP

messages in accordance with the present invention.

Figure 10 showsthe internal functions of the GMS according to the present

invention.

Figure 11 shows the host software interface and functions needed to

support the ULP according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a method for multiple host computers to

efficiently communicate information to one another over a wide area network

for the purposes of implementing an interactive application between multiple

users. The method consists of three components: a host protocolinterface, a

protocol and a server. The protocolis between the host protocol interface and

the server and is implemented on top of the network transport protocol of a

wide area network. The protocolis called the Upper Level Protocol (ULP)
since it is layered above the existing network Transport Level Protocol (TLP).

In the GSI reference model the protocol can be described as a Session Layer

protocol on top of the Transport Layerof the network, Figure 11 shows the

host protocol interface, 151, relative to the interactive application, 150, and the

host interface for the Transport Level Protocol , 153. The network interface,

155, provides the physical connection for the host to the network. The

network communications stack, 154, is the communications protocol stack that

provides network transport services for the host and the host interface for the
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Transport Level Protocol, 153, is and interface between host application

software and the networktransport services of the network communications

stack.

The interactive application can send and receive conventional network

messagesusing the host interface to the TLP. The interactive application also

can send and receive ULP messages throughthe hostinterface for the ULP.

Internal to the host interface for the ULP is a table, 152, of all ULP addresses

which the host can send messages to. Each entry in the table contains a pair of

addresses, a ULP address and its corresponding TLP address. When the host

sends a message to a ULP address, that message is encapsulated in a TLP

messagesent to the TLP address corresponding to that ULP address. This

allows the ULP messagesto be handled transparently by the transport

mechanismsofthe existing network. A core function of the ULP is group

messaging where hosts send messages to message groups populated by

multiple hosts. This allows a host to send a message to multiple hosts with one

ULP message. Since the ULPis layered on top ofthe TLP, the group

messaging functions of the ULP operate on a conventional unicast network

where TLP messagescan only be sent from one host to only one other host.

The group based messaging is implemented through the use of a server

called a group messaging server. All ULP messages from the hosts are sent

from the hosts to a group messaging server using the TLP protocol. The

server processes the ULP portion of the messages and takes the necessary

required by the ULP message. Control ULP messagesare processed locally by

the server and may be acknowledgedto the sending host. ULP messages

addressed to other hosts are processed by the group messaging server and then
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re-transmitted to the proper ULP destination hosts, again using the TLP

protocol to encapsulate and transport these messages.

In Figure 5, hosts 58, 59, 60 and 61 send messagesto one another using

the ULP over a conventional unicast network using a group messaging server

62. The network consists of conventional routers 63, 64, 65, 66, 67 and 68

connected with conventional network links 69, 70, 71, 72, 73, 74, 75, 76 and
77. Host 58 can send a message to hosts 59, 60 and 61 by sending a single

ULP message to the group messaging server 62 where the ULP message

specifies a destination address that is a ULP message group. The ULP

message is encapsulated in a TLP message addressed to the group messaging

server. This causes the message to be properly routed by router 63 to network

link 71 to router 67 to the server 62. The group messaging server receives the

ULP message and determines that the message is addressed to a message group

containing hosts 59, 60 and 61 as members. The server sends the payload of

the received messageto each ofthe hosts in three new ULP messages

individually sent to the three hosts. Since each message is encapsulated in a

TLP message, the messagesare properly carried over the conventional unicast

network. Thefirst ULP messageis sent by the group messaging server to host

61. This messageis carried by network links 71, 70, 72 and 75 and routers 67,

63, 64 and 65. The second ULP messageis sent by the group messaging server

to host 60. This messageis carried by network links 71, 70, 73 and 76 and

routers 67, 63, 64 and 66. The third ULP messageis sent by the group

messaging server to host 61. This messageis carried by network links 74 and

77 and routers 67 and 68.
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The invention can be implemented both in a datagram form and in a

connection oriented form. To best understand the details of the invention,it is

best to first consider a datagram implementation.

Datagram Transport Implementation

The ULP can be implemented as a datagram protocol by encapsulating

addresses, message type information and the message payload within a

datagram of the underlying network transport protocol. The general form of

the ULP datagram message formatis shown in Figure 9 as elements 123, 124,

125, 126, 127, 128 and, 129. The transport header 123 is the datagram header
of the TLP that is encapsulating the ULP datagram. The ULP messagetype

field 124 indicates whetherit is a send or receive message,ifit is a control

message or a state message. The following table showsthe different message

types. The ULP messagetypefield must be present in a ULP datagram.

Message Types
Send

Receive

Send Control

Receive Control

Send State

Receive State

NAW”b&wN
Send messages are always sent from a host to a group messaging server.

Messages from a groupserverto the hosts are always receive messages. Send

Control messages are messages from hosts to a group messaging server

requesting a controlfunction be performed. Receive Control messagesare

acknowledgments from a group messaging server to the hosts in response to a
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prior Send Control messages. The Send and Receive State messages are

special cases of the Send and Receive Control messagesthat allow hosts to

read and write application specific state storage in the group messaging server.

Thespecific control functions supported by the ULP will be explainedlater.

The destination ULP address 125 is required in ULP datagrams and

specifies the primary destination of the ULP message. The address countfield

126 is required in ULP send message types andis not present in ULP receive

message types. When the address countfield in a ULP send message is non-

zero, it specifies the numberofauxiliary destination addresses for the send

message that follow the address count field. These auxiliary destination

addresses are shownas items 127 and 128, butit is understood that there are as

many auxiliary ULP destination addresses as specified by the address count

field. Finally there is the payload 129.

The payload format for ULP datagramsis defined by items 116, 117, 118,

119, 120, 121 and 122. Item 116 is the message count and defines how many

payload elements will be contained in the payload. A single payload element

consists of a triplet of source ULP address, data length and data. Items 117,

118 and 119 comprise the first payload element of the payload. Item 117 is the

ULPaddress of the source of the payload element, item 118 is the data length

for the data in the payload element and item 119 is the actual data. Items 120,

121 and 122 comprise the last payload element in the payload. ULP send

messagesonly support payloads with a single payload element, so the message

countis required to be equal to one. ULP receive messages may have payloads

with one or more payload elements.
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ULP Address Space

The address space of the ULPis divided into three segments: unicast host

addresses, implicit group addresses and logical group addresses. All source

and destination addresses in ULP mustbein this address space. The ULP

address spaceis unique to a single group messaging server. Therefore each

group messaging server has a unique ULP address space. Multiple group

messaging servers may be connected to the network and hosts may

communicate with multiple group messaging servers without confusion since

each ULP datagram contains the header of the TLP. Different group

messaging servers will have unique TLP addresses which can be used by the

hosts to uniquely identify multiple ULP address spaces. The format for ULP

addresses is shown in Figure 9 comprised of items 130, 131 and 132. The

address format field 130 is a variable length field used to allow multiple address
lengths to be supported. The address type field 131 indicates the type ofULP

address: unicast host, implicit group or logical group. The encoding is as
follows:

Address Type Encoding
00 Unicast Host Address

Ol Unicast Host Address

10 Implicit Group Address

11 Logical Group Address

The address format encoding determines the length of the address field and

therefore the total length of the ULP address. This encoding is shown below.

Note that when the address type specifies a unicast host address, the low bit of
the address type field is concatenated to the addressfield to become the most

significant bit of the address. This doubles the size of the address space for
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unicast host addresses whichis useful since there will generally be more hosts

than group messaging servers.

Address Format Encoding
0 29 Bit Address Field

10 4 Bit Address Field

110 11 Bit Address Field

ULPunicast host addresses are assigned to each host whenit first connects

to a group messaging server. When a host sends a message to other ULP

address, the unicast ULP addressofthe host will appear as the source ULP

address in the received payload element. Unicast ULP host addresses can also

be used as destination addresses only as auxiliary addresses in a ULP send

message. They are not allowed to be used to as the primary ULP destination

address. This means that hosts cannot send ULPdirectly to one another, but

always must send the messages to one another through a group messaging

server.

Implicit group addresses are created by a group messaging server in

response to a control message to the server requesting the creation of an

implicit message group. The host requesting the creation of the implicit

messagegroup becomes a memberof the message group whenitis created.

Other hosts can send inquiry control messages to the group messaging server

to learn of its existence and then send a implicit group join message in order to

join the group. The group messaging server maintains a list ofULP addresses

ofhosts that are members of the implicit message group. Implicit ULP group

addresses are the only ULP addresses allowed to be the primary destination of

a ULP send message. Implicit ULP addresses will never appear as ULP source

addresses in a payload element.
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Logical ULP addresses are used both to address logical message groups

and for specifying set operations between the group membersofthe auxiliary

ULP addresses in a ULP send message. Logical message groups are created

and joined similarly to implicit message groups, however, logical ULP

addresses may only be used as auxiliary ULP addresses in a ULP send message.

Logical ULP addresses will also never appear as source ULP addressesin a

payload element. The support of set operations between message groups as

part of a ULP send messagewill be explained in a later section on ULP send

messages.

Group Messaging Server Internal Functions

The internal components of the group messaging server are shownin

Figure 10.

In the preferred embodiment, the group messaging serveris a general

purpose computer system with a network interface to connectit to a wide area

network. Item 135 is the network interface for the group messaging server and

includes not only the hardware connection to the networkbut the

communications protocol stack used to implement the TLP on the server.

Item 136 is an overall control function for the group messaging server.

This control function is responsible for all ULP messages that are sent or

received by the GMS. Internal to this control function are several important

storage and processing functions. Item 137 is an address mapforall hosts

currently connected to the GMS. This address mapisalist of the ULP host

address of each host connected to GMSandits corresponding TLP address.

This enables the control function to construct the necessary TLP headers for

sending ULP messagesto the hosts connected to the GMS. Item 138 isalist

ofall of the currently active implicit ULP addresses currently recognized by the
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GMS. Item 139 is an application specific state storage and processing

function. Many interactive applications deployed over a network will be able

to be implemented solely with host based processing. In these cases all data

that needs to be sent between the hosts can be transported using the ULP.

However, someapplications will need maintain a centrally stored and

maintained repository of application state information. This is useful when

hosts may join or leave the application dynamically. When hosts join such an

application, they will need a place from which they can obtain a snapshot ofthe

current state of the application in order to be consistent with the other hosts

that already where part of the application. To read andwrite this state storage

area, the ULP supports send and receive state message types. Within these

messages, thereis the ability to access a state address space so that different

portions ofthe state can be individually accessed. Application specific

processing of state written into this state storage area can also be implemented.

Items 140 and 141 are two of multiple ULP server processes running on

the GMS. Theseare software processes that are at the heart of the ULP. Each

implicit ULP addresses recognized by the GMShas a one-to-one

correspondence to a ULPserver process and to a message group maintained by

the process. Since all ULP send messages must have an implicit ULP address

as the primary destination address of the message, every ULP send messageis

sent to and processed by a ULPserver process. These processes are created by

the GMScontrol function in response to ULP control messages to create new

implicit ULP addresses. They are destroyed when the last host which is a

memberofits message group hasleft the message group. Internal to a ULP

server processis a list, 142, of the ULP host addresses of the membersof the

message group, a set of message queues 143 for each host which is a member
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of the message group and a message aggregation function 149 whichis used to

aggregate multiple messagesto a single host into a single message.

Item 145 maintainsa list of all of the logical ULP addresses and message

groupsin the GMS. Items 144 and 146 represent two ofmultiple logical ULP
addresses. For each logical ULP address, there is a correspondinglist, 147 and

148 of the host ULP addresses of the membersof the logical message group.

The logical message groupsare nottied to specific ULP server processes, but

are global with a GMSto all of the ULP server processes.

Control Functions

The control functions consist of connect, disconnect, create group, close

group, join group, leave group, query groups, query group members, query

groupattributes. These control functions are implemented by a ULP send and

receive control messages. The control functionsareinitiated by a host sending

a ULP send control message to a GMS. These messagesonly allow a primary

ULPdestination address in the message and do noallow auxiliary addresses.

‘The primary ULP addressis interpreted as a control address space with a

unique fixed address assigned to each of the control functions enumerated

above. The contents of data in the payload supplies any arguments needed by

the control function. Returned values from the control function are returned in

a ULPreceive control message that is addressed to the host that sent the

original control message for which data is being returned. The detailed

operation of these control functions is described below.

Connect

This control function allows a host to connect to a GMS. The destination

ULPaddress in the messageis a fixed addressthat indicates the connect

function. The source ULP address and any data in the payload are ignored.
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Uponreceiving this message, the GMScontrolfunction, 136, creates a new

host address and enters the host address in the host address map 136 along

with the source TLP address from the TLP header of the message. Upon

successful completion, the GMScontrol function responds with a receive

control ULP messageaddressed to the host along with a function codein the

data portion of the payload that indicates successful host connection. The

destination ULP addressin the message is the ULP address assigned to the

host. The host saves this and usesit for any future messages to the GMS. If

there is an error, the control function returns a message to the host with a

function code in the data portion of the payload indicating failed host

connection.

Disconnect

This function allows a host to disconnect from a GMS. Thedestination

ULPaddress in the messageis a fixed address that indicates the disconnect

function. The source ULP address is used to remove the host from

membership in any implicit or logical groups prior to disconnecting. Any data

in the payload is ignored. The GMScontrol function also removes the entry

for the host from the host address map. Upon successful completion, the GMS

control function responds with a receive control ULP message addressed to the

host along with a function code in the data portion ofthe payload that indicates

successful host disconnection. The destination ULP addressin the messageis

the ULP address assigned to the host. If there is an error, the control function

returns a message to the host with a function codein the data portion ofthe
payload indicating failed host disconnection.
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Create implicit group

This function allows a host to create a new implicit message group and

associated implicit ULP address and server process. The payloadin the

message may contain a single payload item whosedatafield holds attributes of

the group. These attributes can be used to define any optional functions ofthe

group. The destination ULP address in the messageis a fixed address that

indicates the create implicit group function. The GMScontrol function

allocates a new implicit ULP address, adds it to the implicit ULP addresslist

138 and creates a new ULPserver process 140. The host that sendsthis

message is added to the membership list of the implicit group. This is done by

adding the source ULP address in the message to the group membershiplist

142 in the ULPserver process. Upon successful completion, the GMScontrol

function responds with a receive control ULP message addressed to the host

along with a function codein the data portion of the payload that indicates

successful implicit group creation. The source ULP addressin the payloadis

the ULP addressassigned to the new implicit group. If there is an error, the

control function returns a message to the host with a function codein the data

portion of the payload indicating failed implicit group creation.

Create logical group

This function allows a host to create a new logical message group and

associated logical ULP address. The payload in the message may contain a

single payload item whose data field holds attributes of the group. These

attributes can be used to define any optional functions of the group The

destination ULP address in the messageis a fixed address that indicates the

create logical group function. The GMScontrolfunction allocates a new

logical ULP address and addsit to the logical ULP addresslist 145. The host
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that sends this message is added to the membershiplist of the logical group.

This is done by adding the source ULP address in the message to the group

membershiplist 147 for the new logical message group 144. Upon successful

completion, the GMScontrol function responds with a receive control ULP

message addressed to the host along with a function code in the data portion of

the payload that indicates successful logical group creation. The source ULP
address in the payload is the ULP addressassigned to the new logical group. If

there is an error, the control function returns a message to the host with a

function code in the data poriion of the payload indicating failed implicit group

creation.

Join group

This function allows a host to join an existing logical or implicit message

group. The destination ULP address in the messageis a fixed addressthat

indicates the join group function. The data portion of the payload contains the

ULPaddress of the group that is to be joined. The GMScontrol function

looksat this address and determinesif it is an implicit or logical ULP address.

If it is an implicit ULP address, the GMScontrol function finds the ULP server

processselected by the address in the message payload and adds the source

ULPhost address from the message to the group membership list 142. Ifit is a

logical ULP address, the GMScontrol function finds the logical ULP address

144 selected by the address in the message payload and adds the source ULP

host address from the message to the group membership list 147. Upon

successful completion, the GMS control function responds with a receive

control ULP message addressed to the host along with a function codein the

data portion of the payload that indicates successful group join. The source

ULPaddressin the payload is the ULP address of the group that was joined. If
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there is an error, the control function returns a message to the host with a

function code in the data portion of the payload indicating failed implicit group

creation.

Leavegroup

This function allows a host to leave an existing logical or implicit message

groupthat it is a member of. The destination ULP address in the messageis a

fixed address that indicates the leave group function. The data portion of the

payload contains the ULP address of the group thatis to be left. The GMS

control function looks at this address and determinesifit is an implicit or

logical ULP address. Ifit is an implicit ULP address, the GMScontrol

function finds the ULP server process selected by the address in the message

payload and removes from the group membershiplist 142 the source ULP host

address from the message. If the host is the last member of the group, the ULP

server process is terminated and the implicit ULP addressis de-allocated. Ifit

is a logical ULP address, the GMScontrol function finds the logical ULP

address 144 selected by the address in the message payload and removes from

the group membershiplist 147 the source ULP host address from the. If the

host is the last memberof the group, the ULP addressis de-allocated. Upon

successful completion, the GMS control function responds with a receive

contro! ULP message addressed to the host along with a function code in the

data portion of the payload that indicates successful group leave. If there is an

error, the control function returns a message to the host with a function code in

the data portion of the payload indicating failed implicit group creation.

ery grou

This function allowsa hostto get a list ofall implicit and logical message

groups currently active on a GMS. The destination ULP addressin the
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messageis a fixed address that indicates the query groupsfunction. Any data

portion of the payload is ignored. Upon successful completion, the GMS

contro! function responds with a receive control ULP message addressed to the

host along with a payload with multiple payload elements. Thefirst payload

element contains a function code indicating successful query groups. The

source ULP addressin the first payload element is ignored. Each of the

subsequent payload elements contain a ULP group addressin the source

addressfield of the payload elementthat is one of the active group addresses

on the GMS. Thereis no datafield in these subsequent payload elements. If

there is an error, the control function returns a message to the host with a

function code in the data portion of a payload with a single payload element

indicating failed query groups.

Query group members

This function allows a host to geta list of all hosts that are members of a

message group. The destination ULP addressin the messageis a fixed address

that indicates the query group members function. The data portion ofthe

payload carries the address of the message group for the query. Upon

successful completion, the GMS control function responds with a receive

control ULP message addressedto the host along with a payload with multiple

payload elements. Thefirst payload element contains a function code

indicating successful query group members. The source ULP addressin the

first payload elementis ignored. Each of the subsequent payload elements

contain a ULP host addressin the source addressfield ofthe payload element

that is one of the active group addresses on the GMS. Thereis no data field in

these subsequent payload elements. If there is an error, the control function
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returns a messageto the host with a function code in the data portion of a

payload with a single payload elementindicating failed query group members.

Query group attributes

This function allows a host to getalist of the attributes of a message
group. The destination ULP address in the messageis a fixed address that

indicates the query group attributes function. The data portion of the payload

carries the address of the message group for the query. Upon successful

completion, the GMScontrol function responds with a receive control ULP

message addressedto the host along with a payload with a two payload

elements. Thefirst payload element contains a function code indicating

successful query group members. The second payload element contains the

attributes of the message group. If there is an error, the control function

returns a messageto the host with a function code in the data portion of a

payload with a single payload element indicating failed query groupattributes.

Send Message Operation

In orderto fully understand the operations of the send message function, a

numberofindividual cases are worth considering.

ingle implici ination

The most simple case is a send messageto a single implicit ULP address.
In all send message datagrams, the destination ULP address 125 must be an .

implicit ULP address. In this case ofa single implicit destination, this is the

only destination address in the datagram. The auxiliary address count 126 is

zero and there are no auxiliary destination addresses 127 or 128. The payload

consists of a message count 116 of one, the ULP ofthe host sending the

message in the source ULP address 117 and the data length 118 and data 119.
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Send message datagrams mayonly have a single payload item so their message

count field 116 must alwaysbe one.

The host sends the send message onto the network with a TLP header

addressing the datagram to the GMSthat is the selected target of the message.

The GMSreceives the message and the GMScontrol function 136 determines

that it is a send message datagram and looks up the implicit destination address

in its implicit ULP addresslist 138. If the address does not exist, an error

message is returned to the sending host with a ULP receive message datagram.

If the addressis valid, the GMScontrol function removes the TLP header from

the datagram and sends the ULP portion to the ULP server process

correspondingto the destination implicit ULP address. Assumefor discussion

that this is the ULP server process 140. The ULP server process 140 will

extract the single payload item from the message 117, 118 and 119 and place

the payload item in each of the message queues 143. There will be one

message queue for each memberof the message group served by the ULP
server process 140. The members of the group will have their host ULP

addresseslisted in the host address list 142. Each message queue in a ULP

server processwill fill with payload items that are targeted at particular

destination hosts. The mechanisms by which payload items are removed from

the queues and sentto the hosts will be describedlater.

Auxiliary unicast destination

In this case in addition to an implicit destination 125, there is also a single

auxiliary address 127 in the datagram. The auxiliary address count 126 is one

and the auxiliary destination addresses 127 is a unicast host ULP address. The

payload consists of a message count 116 of one, the ULP ofthe host sending
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the message in the source ULP address 117 and the data length 118 and data

119.

The host sends the send message onto the network with a TLP header

addressing the datagram to the GMSthatis the selected target of the message.

The GMSreceives the message and the GMScontrol function 136 determines

that it is a send message datagram and looks up the implicit destination address
in its implicit ULP addresslist 138 and the unicast host ULP auxiliary address

in the host address map 137. If either of addresses does not exist, an error

messageis returned to the sending host with a ULP receive message datagram.

If the addresses are valid, the GMS control function removes the TLP header

from the datagram and sends the ULP portion to the ULP server process

corresponding to the destination implicit ULP address. Assume for discussion

that this is the ULP server process 140. The ULPserver process extracts the

auxiliary ULP. address from the message and determines from the address that

it is a unicast host ULP address. The server process then checksto see if this

address is a member of the message group defined by the host addresslist 142.

If it is not, no further action is taken and the payload item in the messageis not

placed in any of the message queues 143. If the host address is in the message

group, the payload item in the messageis placed in the single message queue

correspondingto that host. The net effect is that the ULP server process has

performeda set intersection operation on the members of the message group

selected by the implicit ULP destination address and defined by the group

membership list 142 with the membersofthe set ofhosts defined by the

auxiliary address. The payload item is them sent only to the hosts that are

membersofthis set intersection.

Petitioner Riot Games,Inc. - Ex. 1003, p. 54



Petitioner Riot Games, Inc. - Ex. 1003, p. 55

10

15

20

25

?

 

-42-

Auxiliary logical destination

In this case in addition to an implicit destination 125, there is also a single

auxiliary address 127 in the datagram. The auxiliary address count 126 is one

and the auxiliary destination addresses 127 is a logical ULP address. The

payload consists of a message count 116 of one, the ULP of the host sending

the message in the source ULP address 117 and the data length 118 and data

119.

The host sends the send message onto the network with a TLP header

addressing the datagram to the GMSthatis the selected target of the message.

The GMSreceives the message and the GMS control function 136 determines

that it is a send message datagram and looks up the implicit destination address

in its implicit ULP addresslist 138 and the logical ULP auxiliary addressin list

of logical ULP addresses 145. If either of addresses does not exist, an error

messageis returned to the sending host with a ULP receive message datagram.

If the addresses are valid, the GMS control function removes the TLP header

from the datagram and sends the ULPportion to the ULP server process

correspondingto the destination implicit ULP address. Assumefor discussion

that this is the ULP server process 140. The ULPserver process extracts the

auxiliary ULP address from the message and determines from the address that

it is a logical ULP address. Assumefor this example that this logical ULP

addressis the logical address 144. The server process fetches the group

membership list 147 corresponding to the logical address and performsa set

intersection operation with the group membership list 142 of the server

process. If there are no membersofthis set intersection, no furtheraction is

taken and the payload item in the messageis not placed in any of the message

queues 143. If there are membersofthe set intersection operation, the payload
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item in the message is placed in the queues corresponding to the hosts that are

members ofthe set intersection.

Multiple auxiliary addresses with logical operations

In its most sophisticated form, a send message can perform set operations

between the implicit message group ofthe ULP server process and multiple

logical and unicast ULP addresses. This is done by placing multiple auxiliary

destination ULP addresses in the message with logical operators imbedded in

the addresslist. The address count 126 holds a countofthe total auxiliary

addressesin the addresslist 127 and 128. The auxiliary addresses are a mix of
logical ULP addresses and unicast host ULP addresses. Two logical ULP

addresses in the ULP address space are assigned the role of specifying set

operations to be performed between the logical message groups and unicast

host addresses in the messagelist. They are specially assigned addresses for

the functions set intersection, set union. A third logical address is used to

indicate set complement. The payload consists of a message count 116 of one,

the ULPof the host sending the message in the source ULP address 117 and

the data length 118 and data 119.

The host sends the send message onto the network with a TLP header

addressing the datagram to the GMSthatis the selected target of the message.

The GMSreceives the message and the GMScontrol function 136 determines

that it is a send message datagram and looks up the implicit ULP message in

the implicit ULP addresslist 138 and all of the addresses in the addresslist

either in the host ULP address map 137 orin the logical ULP addresslist 145

as appropriate. If any of addresses does not exist, an error message is returned

to the sending host with a ULP receive message datagram. If the addresses are

valid, the GMScontrol function removes the TLP header from the datagram

Petitioner Riot Games,Inc. - Ex. 1003, p. 56



Petitioner Riot Games, Inc. - Ex. 1003, p. 57

15

20

25°

-44.

and sends the ULP portion to the ULPserver process corresponding to the
destination implicit ULP address. Assumefor discussion that this is the ULP

server process 140. The ULP server process extracts the auxiliary ULP

addresslist from the message and scansit from beginning to end. The scanning

and processing ofthe set operators is done in post-fix fashion. This meansthat

arguments are read followed by an operatorthat is then applied to the

arguments. The result of the operator becomesthefirst argument of the next

operation. Therefore at the start of scanning two addresses are read from the

addresslist. The next address will be an operator that is applied to the

arguments and the result of this operatoris the first argument to be used by the

next operator. From then on a single address is read from the addresslist

followed by a Jogical ULP address which is operator on the two arguments

consisting ofthe new argument and the results of the last operator. The logical

address used to indicate set complementis not a set operator, by an argument

qualifier since it can precede any addressin the addresslist. The meaning of

the set complement argument qualifier is relative to the group membership of

implicit group address in the send message. If the set complement qualifier

precedes a unicast host address which is not a memberof the message group
selected by the implicit ULP address in the send message, the effective

argumentis the set of all hosts that are members of the implicit message group.

If the set complement qualifier precedes a unicast host address whichis a

memberof the message group selected by the implicit ULP address in the send

message, the effective argumentis the set ofall hosts that are membersof the

implicit message group except for the original unicast host address qualified by

the complementfunction. If the set complement qualifier precedes a logical

ULPaddressthe effective argumentis the set ofall hosts that are members of
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the implicit message group specified by the send message except hosts that are

membersof the logical message group preceded by the set complement

modifier. Once the entire address list has been processedto a single result set

of hosts, a set intersection operation is performed on this set and the set of

membersof the implicit message group 142 defined by the implicit address in

the send message. If there are no membersofthis set intersection, no further

action is taken and the payload item in the messageis not placed in any of the

message queues 143. If there are membersofthe set intersection operation,

the payload item in the message is placed in the queues corresponding to the

hosts that are membersofthe set intersection.

Message Delivery and Aggregation

Once messagesare entered into the message queuesin the ULP server

processes, there are a variety ofways that they can ultimately be delivered to

the targeted hosts. In the invention, the delivery method is set on a per-ULP

server processbasis by attributes that are provided at the time that an implicit

ULP message group and server process are created. It is important during the

description of these methods to keep in mind that the inventionis intended to

provide an efficient means for a group of hosts to send messages to each other

at a rapid rate during the implementation of a networked interactive

application. Also assumed in the following description is that the GMS

performs echo suppression when a host sends a messageto a groupthat it

belongs to. This meansthat the host will not receive a copy of its own message

to the group either as a single un-aggregated messageor as a payload item in

an aggregated message. This is controlled by a ULP server processattribute

that can be changed to stop echo suppression, but echo suppressionis the

default.
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Immediate Delivery

The most simple delivery method is to immediately deliver the payload

items to their targeted hosts as soon as they are placed in the message queues.

Each payload item in a message queue will contain a ULP source address, a

data length and the data to be sent. To implement immediate delivery, the ULP

server process will remove a payload item from a message queuefor a

particular host 143. The host address for this host will be obtained from the

group membership list 142. The payload item and the destination host address

will be sent to the GMScontrol function 136 whereit will be used to create a

ULPreceive message sent to the destination host. The GMScontrol function

136 will use the destination ULP host address to look up the TLP address of

the host from the host address map 137. This will be used to create a TLP

headerfor the message 123. The ULP message type 124 will be ULPreceive,

the destination ULP address 125 will be the destination host, the address count

will be O and there will be no auxiliary addresses. The payload in this case will

have a message count 116 of 1 and the payload item comprisedoffields 117,

118, and 119 will be the payload element taken from the message queue.

Immediate delivery is useful when the message rate between a group of

hosts is low. Consider four hosts that are members of an implicit message

group where each memberofthe group sends a message to every other

memberof the groupat a fixed rate. With immediate delivery, each host will
send three messages to the other membersof the group and receive three

messages from the other membersof the group at the fixed rate. Thisis

acceptable is the size of the group is small and the messagerateis low.

However,it is obvious that total message rate is the product of the underlying

message rate and the total number of members of the group minus one. Clearly
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this will result in unacceptably high messagerates for large groups and highly

interactive message rates. A group of 20 members that had an underlying

message rate of 10 messages per second would yield a total messagerate at

each host of 190 messages sent and 190 messages received every second. This

message rate will be unsupportable over a conventional dial-up connection to a

conventional wide area network suchas the internet.

Aggregation

A key conceptin the present invention is the aggregation ofmultiple

messages in a message queueinto a single ULP receive message to a host that

contains multiple payload items in the payload. The ULP server process 140

removespayload items from a message queue 143 for a host and accumulates

them in an aggregation buffer 149. The aggregation buffer has buffer areas for

each host for which there is a message queue. Theseindividual host areas

within the aggregation buffer are called host aggregation buffers. The start and

end of this aggregation period can becontrolled in a numberofwaysthat will
be described in the next sections. At the end of the aggregation period, the

each host aggregation buffer may hold multiple payload items. The host

aggregation buffer will hold a message count of the payload items followed by

the multiple payload items. The contents of a host aggregation buffer along

with the ULPhost address of the corresponding host are sent to the GMS

control function 136 whereit will be used to create a ULP receive message

sent to the destination host. The GMScontrol function 136 will use the

destination ULP host address to look up the TLP address of the host from the

host address map 137. This will be used to create a TLP header for the

message 123. The ULP messagetype 124 will be ULP receive, the destination

ULP address 125 will be the destination host, the address count will be 0 and
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there will be no auxiliary addresses. The payload in this case will have a

message count 116 set by the message count value from the host aggregation

buffer. The payload will contain all of the payload items from the host

aggregation buffer.

The effect of aggregation will be to greatly reduce the total message rate

received by the hosts. A single message to a host will be able to carry multiple

payload items received from the other hosts during the aggregation period.

This fits very well the interactive applications of this invention where groups of

hosts will be sending messagesto all the other hosts in the group at a periodic

rate. Aggregation will be very effective in collecting togetherall of the

messagesfrom all of the other hosts into a single message for each member of

the group. The reduces processing at each receiving host since a single

message will be received rather than many separate messages. Aggregation

will also reduce the total data rate to the hosts since aggregation eliminates the

need for separate message headers for each payload item. The savings will be

significant for small payload items since there will be only one message header

comprising fields 123, 124 and 125 for multiple payload items. In cases where

a group ofhosts are sending messagesto the groupat a periodicrate, it is often

the case in manyinteractive applications that the data being sent by each host

to the groupis very similar to the messages sent by.the other hosts. This

affords the opportunity within an aggregated payload ofmultiple payload items

to apply a data compression method across the multiple data elements of the

payload elements. A wide variety of known data compression methods will

lend themselvesto this application. The first data elementin the first payload

item can be sent in uncompressed form with each subsequent data element

being compressed using someform ofdifference coding method. A variety of
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known data compression methods use the concept of a predictor with

differences from the predicted value being encoded. Thefirst data element in

an aggregated payload can be usedasthis predictor with the subsequent data

elements coded using such a data compression method. These conventional

data compression methodsdo not assume any knowledgeofthe internal

structure or function ofportions of a data elementto compress. It is also
possible to makeuseofapplication specific coding techniquesthat take

advantage of such knowledgeto potentially achieve much higher coding

efficiency.

Server Jsochronous

One method by which the aggregation time period can be definedis called

Server Isochronous or SI. In this method, A ULP Server Process defines a

uniform time base fordefining the aggregation time period. This time baseis

defined by three parameters: the time period, the aggregation offset and the

transmit offset. These parameters are set by the attributes provided in the

create implicit group control function at the time the implicit group and the

ULPserver processare created. The timeperiodis a fixed timeinterval during

which the ULPserver processwill accumulate messages in the message

queues, aggregate the messagesin the queues and send the aggregated

messagesto the targeted hosts. The aggregation offset defines the point after

the start of the time period after which arriving messageswill be stored in the

message queuesfor delivery in the next time period. Therefore, at the

aggregation offset after the start of the time period, a snapshot will be taken of

all of the messages in each message queue. New messages will continue to

arrive and be entered into the queuesafter the aggregation offset. Only those

messagesin the queuesbefore the aggregation offset point will be aggregated
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into outbound messages. The resulting aggregated messages will then be sent

to their targeted hosts at the point in time whichis the transmit offset after the

start of the time period. Theresult is that messages arrive continuously and are

stored in the message queues. Once per time period the are aggregated into

single messages to each host which is the target of messages and once per time

period these aggregated messagesare sent to the hosts. .
Another embodimentof the SI methodis to allow the ULPserver process

to dynamically vary the time period based on somecriteria such as the received

message rates, and/or received data rate. The ULP server could use a function

to define the aggregation period based on the number of messages received per

second or the total numberofpayload bytes received per second. One

reasonable function would be to shorten the aggregation period as the rate or

received messagesor data rate of the received payloads increased. This would

tend to keep the size of the outbound messages from growing too much as

received messages and/orreceived data rate grew. Other possible functions

could be used that varied the aggregation period based on received message

rates, received payload data.rates or other parameters available to the ULP

server process.

Host Synchronous

The host synchronous or HS methodofdefining the aggregation time

period allows the definition of a flexible time period that is controlled by the

hosts. It is based on the concept of a turn which is a host sending a message to

one or more membersofthe implicit message group which is operating is HS

mode. Onceevery host in the message group has taken a turn, the aggregation

period ends. A snapshot of the contents of the message queuesis taken, the

contents of each of the queues is aggregated and the aggregated messages are
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sent to the hosts targeted by each message queue. A refinementto this

technique qualifies which of the three ULP send message types to the group

constitute a host turn: a send only to the implicit address of the group, a send

to a unicast host address within the group or a send to a logical ULP address

which shares members with the group. The attributes of the group not only

will define HS aggregation, but one or more ULP send message typesthat will

be considered a host turn. A further refinement sets the total number of turns

that a host can take in a single aggregation time period. The default will be one

turn, but multiple turns can be allowed. Ifa host attempts to take moreturns

than allowed, the messagesare ignored.

This aggregation technique has the additional benefit of causing the hosts

which are memberof an HSimplicit message group to have their processing

functions synchronized whenthey are executing the sameinteractive

application. Many networked interactive applications are based on a simple

overall three step operational model: wait for messages from other hosts,

process the messagesandthe local users inputs to update the local application,

send messagesto the other hosts. This basic application loop is repeated at a

rate fast enough to provide an interactive experience such as 5 to 30 times per

second. It is desirable to keep such applications synchronized so that the states

of the applications is consistent on the different host machines. When such

applications communicate using the HS model of the present invention their

operations will become naturally synchronized. The HS ULPserver process

will wait until all of the members of the message group has completed their

turns and sent a messageto the group before sending the aggregated messages

to the members of the group. This will cause the applications on the hosts to

wait until they have received the aggregated messages. Theywill all then start
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processing these messages along with the local user inputs. Evenifthey

perform their processing at different speeds and send their next messagesto the

groupat different times, the HS ULPserver will wait until all have completed

their processing and reported in with a message to the group. This will keepall

ofthe host applications synchronized in that every host will be at the same

application loop iteration as all of the others. This will keep the application

state consistent onall of the hosts. Only network propagation delays from the

GMSto the hosts and different processing speeds of the hosts will cause the

start and completion oftheir processing to begin at different times. It is not a

requirement in networked applications to keep all of the hosts precisely

synchronized, only that that application state is consistent. The HS method

provides a natural wayto dothis in the context of the present invention.

Preferred Embodiment

Thedetailed description of the invention has described a datagram

implementation of the invention as the best way to explain the invention. The

preferred embodiment ofthe inventionis as follows. .
In the preferred embodiment, the wide area network is the Internet and the

TLP protocol is TCP/IP. The GMSis a general purpose computer system

connected to the Internet and the hosts are personal computers connected to

the Internet.

TCP/IP provides an numberofadvantages that provide for a moreefficient

applications interface on the hosts 151. TCP/IP supports the concept of source

and destination port numbersin its header. The ULP can makeuse of the port

numbersto identify source and destination ULP connections. Most ULP send

messageswill be from hosts to a implicit ULP group addresses and most ULP

receive messageswill be from the implicit ULP addresses to the ULP host
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addresses. All of these and the ULP messagetypefield can represented by

source and destination port addresses within the TCP/IP header. This means

that for most ULP messages, the ULP message encapsulated within the TCP/IP

message need only contain the payload. Thereis the slight complication of the

aggregated ULP receive messages sent from a ULPserver processto a hosts.

Here the destination port will be the host the source port will be for the implicit

ULP groupaddress andthe payload will still contain the source host ULP

addresses in each the payload items.

TCP/IP also supports header compression for low speed dial-up lines which

is also important in this application. See RFC 1144. TCP/IP is a connection

oriented protocol which providesreliable end-to-end transport. It handles re-

transmi§sion on errors and fragmentation and reassembly of data transparently

to upper level protocols. Header compression allows much of the TCP/IP

header to be omitted with each packet to be replaced by a small connection

identifier. This connection ID will uniquely define a connection consisting of a

source and destination IP address and source and destination TCP/IP port
numbers. ,

At the interface to the application on the hosts, the preferred embodiment

of the ULPis as a session layer protocol. In the preferred embodiment the

application on a host opensa session with a ULP server process. This session

is identified with a unique session ID on the host. The host application then

sends data to the ULP hostinterface 151 tagged with this session ID. The

session ID defines a host and implicit ULP pair including the TCP/IP TLP

address of the GMSserverthat is running the particular ULP server process for

the implicit ULP address. By binding the transport address of the GMS ofa

ULPserver process to the session ID, we can transparently to the application
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support multiple group messaging servers on the networkand a single host can

have multiple active sessions with different physical group messaging servers.

This avoids any address space collision problems that could arise from the fact

that the ULP address space is unique to each GMS.

Alternate Embodiments

Onepossible extension to the invention is to extend the ULP to support a

commonsynchronized time base on the GMSandthe hosts that are connected

to it. This would be mostinteresting in context of the SI message aggregation

mode. The SI time base on the GMScouldbe replicated onall ofthe hosts and

all of the hosts and the GMScould lock these time bases together. There are

known methods to synchronize time bases on multiple computer systems. One

such methodis called NTP.

Another extension to the invention is to define ULP server processes that

perform specific application specific processing on the contents of the messages

that are received. A variety of different application specific processing

functions can be defined and implemented. A particular function would be

selected by attributes provided in the create implicit group function. These

functions could process the data in the message payloads and replace the data

' elements in the payloads with processed results. Separately, or in combination

with processing the message payloads, the processing could store either raw

message payload data in the application specific state storage area or could

store processedresults.

Clearly, the host system need not be personal computers, but could also be

dedicated gameconsolesortelevision set top boxes or any other device with a

programmable controller capable of implementing the ULP protocol.
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The wide area network used to transport the ULP protocol need not be the

Internet or based on IP. Other networks with some meansfor wide area

packet or datagram transport are possible including ATM networksora digital

cable television network.

The invention now being fully described, it will be apparent to one of
ordinary skill in the art that any changes and modifications can be made thereto

without departing from the spirit or scope of the invention as set forth herein.

Accordingly, the present invention is to be limited solely by the scope of the

appended claims.
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WHATIS CLAIMEDIS:

1. A mthod for providing group messagesto a plurality ofhost

computers connected over a unicast wide area communication network,

 

 

comprising the stdps of.

providing a grdup messaging server coupled to said network, said server

communicating with said plurality of host computers using said unicast

network and maintaining a list of message groups, each message group

containing at least orle host computer;

sending, by a first\host computer belonging to a first message group, a

message to said server via said unicast network, said message containing a

 
 gt

2. The methodcfclaim 1 was said selected host computers
comprising all host computers belongto said first group exceptsaid first host

computer. -
3. The method of tlaim 1 wherein said message also contains a portion

for identifying a second message group, said selected host computers being

selected from a set operation of membersin said first and said second message

groups.

4. The method ofclaim 1 further comprising the step of creating, by a

second host computer, said first message group by sendinga first control

messageto said server via said unicast network.
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5. The method of claim 4 further comprising the step ofjoining, by

said first host computer, said first message group by sending via said unicast

network a second control message to said server specifying said first message group.

6. The method of claim1wherein said network is Internet and said

server communicates with said plurality of host computers using a session layer

—pratocol~

( a A method for providing group messagesto a plurality of host
computers connected over a unicast wide area communication network,

comprising the steps of.

providing a group messaging server coupled to said network, said server

communicating with said plurality ofhost computers using said unicast

network and maintaining a list of message groups, each message group

containing at least one host computer;

sending, by a plurality of host computers belonging to a first message

group, messagesto said server via said unicast network, said messages

containing a payload portion and a portion for identifying said first message

group;

aggregating, by said serverin a time interval determined in accordance with

a predefined criterion, said payload portions of said messagesto create an

aggregated payload;
forming an aggregated messageusing said aggregated payload; and

transmitting, by said server via said unicast network, said aggregated

messageto a recipient host computer belonging to said first message group.

aw The methodofclaim//wherein said time intervalis a fixed period of
time.
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or The method ofclaim.7wherein said time interval correspondsto a

time for said server to receive at least one message from each host computer

belonging to said first message group.

4ec - The methodofclaim_/further comprising the step of creating, by
one ofsaid plurality of host computers, said first message group by sending a

first control message to said server Via said unicast network.

b AT. The methodofclaim 10further comprising the step ofjoining, by
someofsaid plurality of host computers, said first message group by sending

control messagesvia said unicast network to said server specifying said first

message group. _ [
lg Ax The methodofclaim-7wherein said network is Internet and said

server communicates with said plurality of host computers using a session layer

protocol.

13. Amethod for providing group messagesto a plurality of host

computers connected over aunicast wide area communication network,

comprising the stepsof:

providing a group messaging server coup! said network, said server 
 

 

communicating with said plurality of host Computes using said unicast 

 

 

 

network and maintaining a list of nessag¢ groups/ each message group

containing at least one host computer;

dynamically joining, by a first host computer, message groups onsaid list

by sending a first control message to daid server via said unicast network, said

first control message specifying a messkge group desired to be joined by said

first host computer; and

dynamically leaving, by said first host\computer, message groups on said

list by sending a second control messagetd said server via Said unicast
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network, said sedond control message specifying a message group said first

host computer desikes to leave.

14. The method of claim 13 wherein said first host computer belongs to

a first message group, \said method further comprising thestepsof:

sending, by said first host computer, a message to said server via said

unicast network, said méssage containing a payload portion and a portion for

identifying said first message group; and

transmitting, by said sérver via said unicast network, said payload portion

 
computer.

16. The method of claim 14 wherein said message also contains a

portion for identifying a second message group, said selected host computers

being selected from a set operation o{ membersin said first and said second
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ABSTRACT

A method for deploying interactive applications over a network containing

host computers and group messaging serversis disclosed. The method

operates in a conventional unicast network architecture comprised of

conventional network links and unicast gateways and routers. The hosts send

messages containing destination group addresses by unicast to the group

messaging servers. The group addresses select message groups maintained by

the group messaging servers. For each message group, the group messaging

servers also maintain a list of all of the hosts that are membersofthe particular

group. In its most simple implementation, the method consists of the group

server receiving a message from a host containing a destination group address.

Using the group address, the group messaging server then selects a message

group whichlists all of the host members of the group which are the targets of

messages to the group. The group messaging server then forwardsthe

message to each ofthetarget hosts. In an interactive application, many
messages will be arriving at the group server close to one anotherin time.

Rather than simply forward each messagetoits targeted hosts, the group

messaging server aggregates the contents of each of messages received during

a specified time period and then sends an ageregated messageto the targeted
hosts. The time period can be defined in a number ofways. This method

reduces the messagetraffic between hosts in a networked interactive

application and contributes to reducing the latency in the communications

between the hosts.
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COMBINED DECLARATION AND POWER OF ATTORNEY

FOR UTILITY PATENT APPLICATION

As a below-named inventor, I hereby declare that:

Myresidence, postoffice address andcitizenship are as stated below next to my name;

I believe I am theoriginal, first and sole inventor (if only one nameis listed below)or an original,
first and joint inventor(ifplural namesare listed below) of the subject matter whichis claimed and for which
a patent is soughton the invention entitled:

SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS

" the specification ofwhich

X__sis attached hereto.

was filed on as Application Serial No.
and was amended on .

(IfApplicable)

I hereby state that I have reviewed and understand the contents of the above-identified specification,
- including the claims, as amended by any amendmentreferred to above.

I acknowledge the duty to disclose information which is material to the examination ofthis
application in accordance with Title 37, Code of Federal Regulations, §1.56(a) which states in relevantpart:
"Eachindividual associated with the filing and prosecution of a patent application has a duty ofcandor and
good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to
that individual to be material to patentability as defined in this section....The duty to disclose all information
known to be material to patentability is deemed to be satisfied if all information known to be material to
patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner
prescribed by §§ 1.97(b)-(d) and 1.98."

[hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign
application(s) for patent or inventor's certificate as indicated below and havealso identified below any foreign
application for patent or inventor's certificate on this invention havinga filing date before that of the
application on which priority is claimed:

- Prior Foreign Application(s) Priority Claimed

(Number) (Country) (Day/Month/Year Filed) Yes No

(Number) (Country) (Day/Month/YearFiled) Yes No
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States
application(s) listed below and, insofar as the subject matter ofeach of the claims of this application is not
disclosed in the prior United States application in the manner provided by the first paragraph of Title 35,
United States Code, §112, I acknowledge the duty to disclose material information as defined in Title 37,
Code of Federal Regulation, §1.56(a) which occurred between thefiling date of the prior application and the
national or PCT international filing date of this application:

(Application Serial No.) (Filing Date) (Patented, Pending, Abandoned)

(Application Serial No.) (Filing Date) (Patented, Pending, Abandoned)

Thereby appoint the following attorney(s) and/or agent(s) to prosecute this application andtransactall
_ business in the Patent and Trademark Office connected therewith, andto file, prosecute andto transactall

business in connection with international applications directed to said invention:

Stephen C. Durant 31,506

Michael Hetherington 32,357 bHark C. Chan 35.4 c
Charles D. Holland ~35,196
Michael J. Murphy 37,404
Michael J. Panepucci 37,203

Addressall correspondence to:

H, C, Chan
Wilson, Sonsini, Goodrich & Rosati / So

_650 Page Mill Road fu
Palo Alta, CA 94304

Direct all telephone calls to H.C. Chan at (415) 493-9300.

I hereby declare that all statements made herein of my own knowledge are true and thatall statements
made on information and belief are believed to be true; and further that these statements were made with the
knowledgethat willful false statements and the like so made are punishable by fine or imprisonment, or both,
under Title 18, United States Code, §1001 and that such willful false statements may jeopardize the validity
of the application or any patent issued thereon.
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Applicant or Patentee:Daniel Joseph Samuelet al.

Serial or Patent No.: Unknown

Filed or Issued: Herewith

For:_Server-Group Messaging System ForInteractive Applications

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY

STATUS (37 CFR 1.90(f) and 1.27(c) - SMALL BUSINESS CONCERN

Thereby declare that I am
[] the owner of the small business concern identified below:

[x] an official of the small business concern empowered to act on behalfof the concern identified below:

Nameof Concern: Mpath Interactive, Inc.
Address of Concern: 10455-A Bandley Drive, Cupertino, CA 95014

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in
13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees under Section 41(a) and
(b) of Title 35, United States Code, in that the number ofemployees of the concern, including those ofits affiliates,
does not exceed 500 persons. For purposesofthis statement, (1) the number of employees of the business concern
is the average over the previous fiscal year of the concern of the persons employed on a full-time, part-time or
temporary basis during each of the pay periods ofthe fiscal year, and (2) concerns are affiliates of each other when
either, directly or indirectly, one concern controls or has the power to control the other, or a third-party or parties
controls or has the powerto control both.

I hereby declare that rights under contractor law have been conveyed, to and remain with the small business concern
identified above with regard to the invention, entitled

SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS

by inventor(s)Daniel Joseph Samuel, Mare Peter Kwiatkowski and Jeffrey Jackiel Rothschild, described in

[X] the specification filed herewith
{] Application Serial No.
[} Patent No.

filed 

issued 

If the rights held by the above identified small business concern are not exclusive, each individual, concern or
organization having rights to the invention is listed below* and no rights to the invention are held by any person, other
than the inventor, who could not qualify as a small business concern under 37 CFR 1.9(d) or by any concern which
would not qualify as a small business concem under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1.9(e).

Name:
Address:

I acknowledge the duty to file, in this application or patent, notification of any changein status resulting in loss of
entitlement to small entity status prior to paying, or at the time of paying, the earlier of the issue fee or any
‘maintenancefee due after the date on which status as a small business entity is no longer appropriate. (37 CFR
1.28(b)).
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v3

  
I hereby declare that all statements made herein of my own knowledgeare true and thatall statements made on
information andbelief are believed to be true; and further that these statements were made with the knowledgethat
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the
application, any patent issuing thereon, or any patent to which the verified statementis directed.

NameofPerson Signing: Brian A. Apgar

Title of Person Other Than Owner: Executive Vice President of Development

Address of Person Signing: 10455-A Bandley Drive, Cupertino, CA 95014 .

Signature:Basa.ASpeDate: SBAPE
*NOTE:Separate verified statements are required from each named person, concerned or organization having

having rights to the invention averringto their status as small entities. (37 CFR 1.27).
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| nan ®Thereby certith dence is being deposited with the United States —_— S
Postal Service as first class mail in an envelope addressed to: Assistant Commissioner Cc OS
for Patents, Washington, D.C. 20231, on: November 15, 1996, *ws
ATOMnon .

Donna L. Heng. S~

 
In re application of: )

)
Daniel J. Samuel,et al. ) Examiner: Unknown

)
Serial No. 08/595,323 ) Group Art Unit: 236%,) ECE; VED
Filed: February 1, 1996 ) Cu

) U4 jyy6
For: SERVER-GROUP MESSAGING SYSTEM ) ROUyFOR INTERACTIVE APPLICATIONS ) P 2300

 
Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

 
The Information Disclosure Statement submitted herewith is being filed within three months of

the filing date of this application or the date ofentry ofthe national stage of an international application

or before the mailing date of a first Office Action on the merits, whichever event occurs last (37 CFR

1.97(b)).

The Commissioneris authorized to charge any additional fees which may be required, including

petition fees, or credit any overpayment to Deposit Account No. 23-2415 (16326-701). A duplicate

copy ofthis page is enclosed:

Respectfully submitted,

WILSON, SONSINI, GOODRICH & ROSATI

By:
H.C. Chan

Registration No. 35,477

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

Date: November 15, 1996

H:AHOME\DH N\CLIENTS\MPATMT-IDS.701
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ANTS
CERTIFICATE OF MAILING. I hereby certify that this correspondence is being
deposited with the United States Postal Service with sufficient postage as first class
mail in an envelope addressed to: Assistant Commissioner for Patents,
Washington, D.C. 20231, on:_November15,1996

Brernmo. £. “Henge 

_ PATENT
Attorney Docket No. 16326-701

 

In re Application of:

Examiner: UnknownDaniel J. Samuel, et al.

Serial No. 08/595 ,323 GroupArt Unit: 2306

Filed: February 1, 1996

For: SERVER-GROUP MESSAGE SYSTEM

FOR INTERACTIVE APPLICATIONS

 

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

Preliminary S

Applicant submits herewith patents, publications or other information ofwhich it is aware,

whichit believes may be material to the examination ofthis application and in respect ofwhich

there may be a duty to disclose in accordance with 37 CFR 1.56.

Thefiling ofthis information disclosure statement shall not be construed as a

representation that a search has been made, an admission that the informationcitedis, oris

considered to be, material to patentability or that no other material information exists.

HAHOME\DHI\CLIENTS\MPATHUDS.701
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U.S. Serial No. 08/595,323
Page 2

Thefiling ofthis information disclosure statement shall not be construed as an admission

against interest in any manner.

The following are submitted herewith:

2. PTO-1449listing the patents and publicationslisted above

Fee under 37 CFR § 117(p) for submission of Information Disclosure Statement

under § 1.97(c)

Certification under 37 CFR § 1.97(e)

Petition under 37 USC § 1.97(d)(ii)

Fee under 37 CFR § 117(i)(1) for submission of Information Disclosure Statement

under § 1.97(d)

The Commissioneris authorized to charge any additional fees which may be required,

including petition fees, or credit any overpayment to Deposit Account No. 23-2415 (16326-701).

A duplicate copy of this paper is enclosed.

Respectfully submitted,

WILSON, SONSINI, GOODRICH & ROSATI

By
H.C. Chan

Registration No. 35,477

650 Page Mill Road
Palo Alto, CA 94304-1050

(415) 493-9300

Date: November 15, 1996

H:AHOME\DH I\CLIENTS\MPATHIDS.701
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UNITED STATES UEPARTMENT OF COMMERCE ~
Patent and TrademarkOffice | GAddress: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, 0.C. 20231

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

03/7595,3 0271/96 AMD D G326.70

- pami/oa20
HC CHAN MAUNG,Z -
WILSON SONSINI GOODRICH & ROSATI
650 PAGE MILL RD ,

PALO ALTO CA 94304 J
DATE MAILED: 03/20/97

 
  

Please find below and/orattached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks

PTO-S0C (Rev. 2/95) 1- File Coy
(Rev. 2/95) U.S.GOVERNMENT PAINTING OFFICE 1996-411-516/40275 ad
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Application No. Applicant(s)
08/595,323 Samueletal.

Examiner Group Art Unit

Zarni Maung 2315

Office Action Summary  
 

IX) Responsive to communication(s) filed on Feb 7, 7996 

 
 

 

  This action is FINAL. 
J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed

in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213. 
   A shortened statutory period for response to this action is set to expire three month(s), or thirty days, whichever

is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of
37 CFR 1.136(a).

  

 
 Disposition of Claims

XX] Claim(s) 7-76 is/are pending in the application.
 
 
  
 

 Of the above, claim(s) is/are withdrawn from consideration.

1 Claim(s)

IX] Claim(s) 7-76 is/are rejected.

 
 

is/are allowed.

  

  
 

  [1 Claim(s) is/are objected to.
 

  Claims are subject to restriction or election requirement.

 Application Papers

X] See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.    
 

[7 The drawing(s) filed on is/are objected to by the Examiner.

  _] The proposed drawing correction, filed on is Cl] approved CO disapproved.

  
 

 
 

 

(] The specification is objected to by the Examiner. 

The oath or declaration is objected to by the Examiner.

 Priority under 35 U.S.C. § 119

(] Acknowledgementis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

LIAll CiSome* [None of the CERTIFIED copies of the priority documents have been

 
  

  
 

[1] received.

 
 

[] received in Application No. (Series Code/Serial Number) 
 

 
L] received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

 
 

*Certified copies not received: 

L) Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 
 
 
 Attachment(s)

Xl Notice of References Cited, PTO-892

IX] Information Disclosure Statement(s), PTO-1449, Paper Nojs}. 3
C] Interview Summary, PTO-413

XX] Notice of Draftsperson's Patent Drawing Review, PTO-948
Notice of Informal Patent Application, PTO-152

 
  
  
 

    
 

 --- SEE OFFICE ACTION ON THE FOLLOWING PAGES---

U. S. Patent and Trademark Office

PTO-326 (Rev. 9-95) Office Action Summary Part of Paper No. 4
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Serial Number:  08/595,323 Page 2
Art Unit: 2315

15. Claims 1-16 are presented for examination.

16. The following is a quotation of 35 U.S.C. § 103 which forms the basis for all

obviousnessrejections set forth in this Office action:

A patent may not be obtained though the invention is not identically disclosed or
described as set forth in section 102 ofthistitle, if the differences between the
subject matter sought to be patented and the prior art are such that the subject
matter as a whole would have been obviousat the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was
made.

Subject matter developed by anotherperson, which qualifies as prior art only under
subsection (f) or (g) of section 102 of this title, shall not preclude patentability
underthis section where the subject matter and the claimed invention were,at the
time the invention was made, owned by the same person or subject to an
obligation of assignment to the same person.

This application currently namesjoint inventors. In considering patentability of the
claims under 35 U.S.C. § 103, the examiner presumesthat the subject matter of
the various claims was commonly owned at the time any inventions covered
therein were made absent any evidence to the contrary. Applicant is advised of
the obligation under 37 C.F.R. § 1.56 to point out the inventor and invention dates
of each claim that was not commonly owned at the time a later invention was
madein orderfor the examiner to consider the applicability of potential 35 U.S.C.
§ 102(f) or (g) prior art under 35 U.S.C. § 103.

17. Claims 1-16 are rejected under 35 U.S.C. § 103 as obvious over Page’ etal., U.S.

Patent Number 5329619 (hereinafter Page'), in view of Perlman et al., U.S. Patent

Number 5309437 (hereinafter Perlman).

Page’ discloses a method for providing group messages to a plurality of host

computers connected over a wide area communication network (see figures 2 and 23,
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Art Unit: 2315

clients connected to servers via communications network 22), wherein said method

comprising the steps of:

providing a group brokerserver (broker 14 and request queue or message queue)

coupled to said network, said server communicating with said plurality of host computers

using said network and maintaining a list of message groups, each message group

containing at least one host computer (see column 23, line 58 to column 24 line 50,

column 45 Message queuing section);

sending, by a first host computer belonging to a first group, a requestto said

server via Said network, said request containing a payload portion and a portion for

identifying said first group (see section Il, a particular client requesting services or

sending messagesto particular servers. The requests or messageswith the HAPI contain

the requester ID and payload portion),

transmitting, by said servervia said network, said payload portion to selected host

computers belonging to said first group (See sectionsII andIll, the broker server requests
the required messages from the host servers for the requesting clients, stores the

messages in message queue and transmits the messagesto requested clients).

Page’ doesnot explicitly show the message server; However, the broker server 14

requests the required messages from the host servers for the requesting clients, stores
the request messages in message queueorreliable media and transmits the messages

to the requesting clients. Therefore, it would have been obvious to one of ordinary skill

in the art at the time the invention was made to modify Page’ to include a message server
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Serial Number: 08/595 323 Page 4
Art Unit: 2315

in view of the broker server having message queuefor maintaining messages from the

clients to the servers. Page’ does not explicitly show that the network is a unicast

network; however, Perlman teachesthat aspect of the invention (see column5,lines 5-

11, 50-63). Therefore, it would have been obvious to one of ordinary skill in the art at

the time the invention was madeto use the unicast implementation in Page' in view of

Perlman,since it is old and well knownin the art to use unicast network in a distributed

client/server disclosed by Page’.

18. As per claim 2, Page' discloses the method for providing group messagesto a
plurality of host computers connected over a wide area communication network as set

forth in claim 1 above, wherein Page’ does not explicitly show that the selected host

computers comprising all host computers belongto said first group except said first host

computer. However, it would have been obvious for one of ordinary skill in the art to

recognize that the broker server would not select the requesting station as one of the

selected stations, and one skilled in the art can recognize that the hosts responsive to

said request do notinclude the requesteritself. In addition, Perlman further teachesthat

aspect of the invention (see column5, lines 50-66, Perlman discloses that the message

packets are forwarded to all other hosts except the one from the message was received).

Therefore, it would have been obvious to oneskill in the art to modify Page’ in view of

Perlman and forward the messages to the hosts other than the one from the message

was received.

Petitioner Riot Games,Inc. - Ex. 1003, p. 95



Petitioner Riot Games, Inc. - Ex. 1003, p. 96

Serial Number: 08/595,323 Page 5
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19. As per claim 3, Page' discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said message also contains a portion for identifying a

second message group, the selected host computers being selected from a set operation

of membersin said first and said second message groups (see section ||, the broker

selects the hosts using host ID and ConvID).

20. As per claim 4, Page’ discloses the method for providing group messages to a

plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said method further comprising the step of creating, by a

second host computer, said first message group by sendingafirst control message to

said server via said network (see column 15, server program)

21. As per claim 5, Page' discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said method further comprising the step ofjoining, by said

first host computer, said first message group by sending via said network a second

control messageto said server specifying said first message group (see columns 15-16).

22. As per claim 6, Page' discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network as set
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forth in above claims, wherein said networkis Internet and said server communicates with

said plurality of host computers using a session layer protocols (see column 3, lines 20-

28, session layeris inherent).

23. As per claim 7, Page' discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network

comprising the stepsof:

providing a group messaging server coupled to said network, said server

communicating with said plurality of host computers using said network and maintaining

a list of message groups, each message group containing at least one host computer;

sending, by a first host computer belonging to a first group, a request to said servervia

said network, said request containing a payload portion and a portion for identifying said

first group (see section ll, a particular client requesting services or sending messagesto

particular servers. The requests or messages with the HAPI contain the requester ID and

payload portion),

aggregating, by said serverin a time interval determined in accordance with a

predefined criterion, said payload portions of said messages to create an aggregated

payload (see cleanup manager, columns 25-26):

transmitting, by said server via said network, said payload portion to selected host

computers belongingto said first group (see sectionsII andIII, the broker server requests

the required messages from the host servers for the requesting clients, stores the
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messages in message queue and transmits the messages to requestedclients).

Page’ doesnot explicitly show the message server, However, the broker server 14

requests the required messages from the host servers for the requesting clients, stores

the request messages in message queueorreliable media and transmits the messages

to the requesting clients. Therefore, it would have been obviousto oneof ordinary skill

in the art at the time the invention was made to modify Page’to include a message server

in view of the broker server having message queuefor maintaining messages from the

clients to the servers. Page' does not explicitly show that the network is a unicast

network; however, Perlman teaches that aspect of the invention (see column5,lines 5-

11, 50-63). Therefore, it would have been obvious to one of ordinary skill in the art at

the time theinvention was madeto use the unicast implementation in Page' in view of

Perlman, since it is old and well known in the art to use unicast network in a distributed

client/server disclosed by Page’.

24. As per claims 8-9, Page' discloses the method for providing group messagesto

a plurality of host computers connected over a wide area communication network as set

forth in above claim, wherein said time intervalis fixed and correspondsto a time for said

server to receive at least one message from each host computer belongingto saidfirst

message group (see columns 31-32, Min-Max timeout).

25. As per claim 10, Page' discloses the method for providing group messages to a
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plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said method further comprising the step of creating, by a

second host computer, said first message group by sendingafirst control message to

said server via said network (see column 15, server program)

26. As per claim 11, Page’ discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said method further comprising the step ofjoining, by said

first host computer, said first message group by sending via said network a second

control messageto said server specifying said first message group (see columns 15-16).

27. As per claim 12, Page’ discloses the method for providing group messagesto a

plurality of host computers connected over a wide area communication network as set

forth in above claims, wherein said networkis Internet and said server communicates with

said plurality of host computers using a session layer protocols (see column3,lines 20-

28, session layeris inherent).

28. As per claims 13-16, they do not teach or further define the prior rejected claims

1-12, and claims 13-16 are also rejected for the similar reasons set forth in above

paragraphs, supra.
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29. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.

(a) Method and system of multicast routing for groups with a single transmitter by
Green, U.S. Patent Number 5517494.

(b) Inter-domain multicast routing by Doeringer et al, U.S. Patent Number
5361256.

(c) Local area network device startup process by Sidhu et al., U.S. Patent Number

5150464.

(d) Distributed configuration profile for computing system by Miller et_al., U.S.

Patent Number 5475819.

(e) Webbrowser with dynamic display of information objects during linking by

Judson, U.S. Patent Number 5572643.

(f) Network bridge with multicast forwarding table by Virgile, U.S. Patent Number

5608726.

(g) Method and apparatus for providing a local area network bridge by Marshell,

U.S. Patent Number 5027350.

30. A shortened statutory period for response to this action is set to expire 3 (three)

months and0 (zero) days from the mail date ofthis letter. Failure to respond within the

period for responsewill result in ABANDONMENTofthe applicant (see 35 U.S.C 133,

M.P.E.P 710.02, 710.02(b)).
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1 Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Zarni Maung whosetelephone numberis 703-308-6687,
The Examiner can normally be reached on Monday through Friday from 7:30 to 4:00.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's
supervisor, Mr. Lall, can be reached on 703-305-9715. The fax phone numberforthis
Group is 703-308-5356.

Any inquiry of a general nature or relating to the status of this application should be
directed to the Group receptionist whose telephone numberis 703-305-9600.

March 15, 1997

PARSHOTANDS. LALL

PRIMARY EXAMINER

ART UNIT 234

Page 10
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CERTIFICATE OF MAILING.I hereby certify that this correspondence is being deposited

with the U.S. Postal Service with sufficient postageas first class mail in an gnve Bead sed to: . .Assistant Commissioner of Patents, Washington, D.C. 20231, on: é i 3 eC SD719 7U4 elen Ford
(Typed or Printed Name of Pergon Mailing Paper or Fee)

{Signature of Person Mailing Pagerjor Fee’

PATENT

Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFI CE

Samualet al.

Examiner: Zarni Maung
Serial No.: 08/595,323

Group Art Unit: 2315
Filing Date: February 1, 1996

For: Server-Group Messaging System
For Interactive Applications

RESPONSE TO OFFICE ACTION
So. BZ

. . . . \ Cc eS i 5
Assistant Commissioner for Patents S s 3. 2

Washington, D.C. 20231 eSa
. ow

Sir: ot UO

In response to the Office Action mailed March 20, 1997 in the present application,

please consider the following amendments and remarks.

AMENDMENT

IN THE CLAIMS:

Please cancel claims 1-6 and-T3-16.

REMARKS

The Examinerhasrejected claims 1-16. The Applicant has canceled claims 1-6 and

13-16. Thus, claims 7-12 are pending in this case.

HAHOME\MJP\MPATH\701\970320.RSP
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ee. » \
USS. Serial No. 08/421,400
Page 2

1. Rejection of Claims 7-12 Under 35 U.S.C. §103 Over Page in View of Perlman,

The Examinerhasrejected claims 7-12 as obvious over Pageet al in view ofPerlman

et al. The Applicant respectfully traverses this rejection. In particular, claims 7-12 require the

steps of

sending, by a plurality ofhost computers belongingto a first message group,
messagesto said server .. . , said messages containing a payload portion... ;

aggregating, by said serverin a time interval determined in accordance with a
predefined criterion, said payload portions of said messages to create an aggregated
payload;

forming an aggregated message using said aggregated payload... .

Page doesnot teach these claim elements. In particular, Page teaches a service broker

that manages service requests and responsiveservices communicated between servers and

clients. Page teaches three modes of communication: message processing, conversational

communication, and remote procedurecall.

None of Page's modes of communication aggregate payloads of messages into an

aggregated payload where the payloadsare being sent from a plurality of host computers. See

Page, e.g. Col. 5, line 38 - Col. 6, line 68. None ofPage's other features relate to aggregating

payloads of messagesbeing sent fromaplurality of host computers.

The cleanup manageridentified by the Examineris a part of the service broker. The

clean-up managerprocesses timeouts that have occurred. Please see Page, Col. 25, line 48 -

Col. 27, line 42. It does not aggregate payloads of network messages. It recovers entries in

various tables of the service broker for reuse. Please see Col. 27, lines 10-12.

Perlman does not overcomethis deficiency ofPage. Perlman involves a device that

couples segmentsofan extended local area network such that messages that employ "inter-
network protocols"will be handled without the difficulties usually associated with bridges and

without the complexity and expense offull IP routers. Perlman does not teach aggregating

payloads of messages.

Accordingly, the combination ofPage and Perlman does not teach the inventions of

claims 7-12.
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U.S. Serial No. 08/421,400
Page 3

2. Conclusion

The Applicant respectfully requests reconsideration, allowance and passage to issue of

the claimsin light of the following amendments and remarks.

The Commissioneris hereby authorized to charge any additional fees, or to credit any

overpayment required by this Preliminary Amendment, to Deposit Account No. 23-2415 (Our

Docket No. 16227.703). A duplicate copy of this paper is enclosed.

Respectflly ssubmitted,

 
Registration bNo. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

pare; 0/5/97
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CERTIFICATE OF
with the U.S. Postal Service with sufficient postage as first class mail in an epvelope a ‘

Assistantmtof Patents, Washington, D.C.a on: a
(Typed or Printed Name ofPerson Maili ‘aper or Fee)

reby certify that this correspondence is being deposited

(Signature of Person Mail PaberJor Fee)

PATENT

Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFI CE

For: Server-Group Messaging System
For Interactive Applications

In re Application of: )
)

Samual etal. )

) Examiner: Zarni Maung ra) =o
Serial No.:—08/595,323 ) ae Mm
_ ) Group Art Unit: 2315 S 5 Ses

Filing Date: February 1, 1996 ) rm lo zs
Pwo ri
ea~ oO

)

AMENDMENT TRANSMITTAL LETTER

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

In connection with the above-referenced U. S. patent application, transmitted herewith

are the following papers:

[X] Response under 37 C.F.R. § 1.111 to official action mailed March 20, 1997. 

Al verified statement(s) claiming small entity status

[] arealso enclosed [] were submitted previously.

{] A Petition for Extension of Timeis also enclosed.

[X] No additional fee is required.
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[] An additional fee is required, and is calculated as shown below:

HIGHEST NO.

OF CLAIMS

PREVIOUSLY

PAID FOR

Total Claims MINUS

3Independent Claims

If Amendment adds multiple dependent claims, add $260.00

Total Amendment Fee

If small entity status is claimed, subtract 50% of Total Amendment Fee

TOTAL ADDITIONAL FEE DUE FOR THIS AMENDMENT

 
[] A check in the amount of $___ is enclosed.
[] Charge $__ to Deposit Account No. 23-2415 (Docket No. 16326-701).

The Commissioneris hereby authorized to charge any additional fees that may be required

by this paper, and to credit any overpayment, to Deposit Account No. 23-2415 (Docket No.

16326-701). A duplicate of this paper is enclosed.

Respectfully submitted,

WILSON, SONSINI, GOODRICH & ROSATI

  By:
Michael J. Panepucci
Registration No. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050

(415) 493-9300

Date:June 5, 1997

:ODMA\PCDOCS'SQLIAIS1575\1
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02 JUL 1997 16:21:48 U.S. Patent & Trademark Office

US PAT NO: 5,486,864 [IMAGE AVAILABLE]
CLMS (11)

L7: 2 of 3

that said multiplexing means does not accept signal from said
one of said plurality of input terminals; and includes;
a source of clock pulses;
means for measuring the transit J
storage buffer in units of said clock pulses; and

 E of signal passed through said

means for pacrement ing, by the measured transit GEES, values contained insaid further data fie
buffer.

US PAT NO: 4,506,852 [IMAGE AVAILABLE]

SUMMARY:

BSUM(10)

d in transport packets passed through said storage

L7: 3 of 3

This . . . in an arrangement using a single instrumentality for
simultaneously imparting both linear and angular momentum to the payload at
the PEE of deployment. This single instrumentality is a spring arrangement
comprising two or more canted springs between launch vehicle
structure and ARWZRER structure. The payload is releasably secured to the
launch vehicle. Release is achieved in a manner obviating unbalanced or
delayed. . . the spin imparted to the payload as the canted springs
extend, stabilizes the payload during and after the spring thrust [XZ.
=> d his

(FILE ’USPAT’? ENTERED AT 15:50:39 ON 02 JUL 1997)
SET PAGELENGIH 62
SET LINELENGTH 78

Li 87 S UNICAST?
L2 23 S AGGREGA? (P} PAYLOAD#\
L3 0 S (COMBIN? OR COMPRESS?) (6A) APYLOAD#
L4 231 S (COMBIN? OR COMPRESS?) (6A) PAYLOAD#
L5 0 S Li AND L4
L6 1 S L4 (P) MESSAGE#
L7 3 S L4 (P) TIME (P) INTERVAL#

s 14 and network#
132361 NETWORK#

S8 L4 AND NETWORK#

Be PORERRTRRERRSWENNSRORISE

Petitioner Riot Games,Inc.-
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: 8ox ISSUE FEE
ASSISTANT COMMISSIONER FOR PATENTS
WASHINGTON,D.C. 20231

 
NOTICE OF ALLOWANCEAND ISSUE FEE DUE

EMSAM #0709

 SONSINT GOODRICH & ROSATI
eet PAGE MILL Rb
PALO ALTO GA Beate

APPLICATION NO. FILING DATE TOTAL CLAIMS EXAMINER AND GROUPART UNIT DATE MAILED

 
 

 
 

 
TITLE OF ,

INVENTION SERVER -GRIF MESSeis TMS SYSTEM FOR INTERACTIVE GFFPLICAT DONS

ATTY'S DOCKET NO. CLASS-SUBCLASS BATCH NO.|APPLN. TYPE SMALLENTITY |. FeEEpuE[| DATEDUE.|

395-200. 170 PLsé WTILITY mes) $e645000 Llosaso?

 

-

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEASA PATENT.

THE ISSUE FEE MUST BE PAID WITHINTHREEMONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDEDAS ABANDONED.THISSTATUTORYPERIODCANNOTBEEXTENDED,

HOW TO RESPONDTO THIS NOTICE:
l. Review the SMALL ENTITY status shown above. If the SMALL ENTITY is shown as NO:

if the SMALL ENTITY is shownas yes,verify your
current SMALL ENTITY status:

A. If the status is changed, pay twice the amountof the A. Pay FEE DUE shownabove,or
FEE DUE shown and notify the Patent and
Trademark Office of the changein status, or . -

B.if the status is the same, pay the FEE DUE shown 8. File verified statementof Small Entity Status before, or with,
above. payment of 1/2 the FEE DUE shownabove.

. Part B of this notice should be completed and retumed to the Patent and Trademark Office (PTO) with your ISSUE FEE.
Even if the ISSUE FEE hasalready been paid by charge to deposit account, Part B should be completed and returned.
If you are charging the ISSUE FEEto your deposit account, section “6b” of Part B should be completed.

It!, All communications regarding this application must give application number and batch number.
Pleasedirect all communication prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Patents Issuing on applicationsfiled on or after Dec. 12, 1980 may require payment of
maintenance fees.It is patentee’s responsibility to ensure timely payment ofmaintenance
fees when due.

wig

PTOL-85 (REV: 05-96)(0651-0033) 3. PATENT AND TRADEMARK OFFICE COPY
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. UNITED STATES DEPARTMENT OF COMMERCE
& Patent and Trademark Office

- Address: COMMISSIONER OF PATENTS AND TRADEMARKS.
Washington, D.C. 20231

 
 

 
 

  
FIRST NAMED APPLICANT

 
 

SERIAL NUMBER FILING DATE

 
 

 

 
 

O270179 SAbitct

BaM1/07095 ~

HC CHAN MAUNG, Z
WILSON SCNSINI GOODRICH & ROSATI
650 PAGE MILL RD[anruny[parcanumer|

FALO ALTO CA 94304 - 6| 07/077,

DATE MAILED:

NOTICE OF ALLOWASILITY |

PART I.

om 6/2/97.1. & This communication is responsive to
2. (Atl the claims being allowable, PROSECUTION ON THE MERITS iS (QR REMAINS} CLOSEDin this application. If not included

herewith (or previously mailed), a Notice Of Allowance And tssue Fee Due or other appropriate communication will be sent in duecourse.

The allowed claims are -12
The drawingsfiled on are acceptable.
Acknowledgment is made of the claim tor priority under 35 U.S.C. 119. The cerlitied copy has (_] been received. {_] not been
received.[ .] been filed in paren! application Seria}No.tileon
Note the attached Examiner's Amendment.
Note the attached ExaminerInterview Summary Record, PTOL-413.
Note the attached Examiner's Statement of Reasonsfor Allowance.
Note the attached NOTICE OF REFERENCESCITED, PTO-892.
Note the attached INFORMATION DISCLOSURE CITATION, PTO- 1449.

  yew
 

oan ooonomook
10.

PARTIl.

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED’ indicated on this form. Failure to timely comply will result in the ABANDONMENTof this appiication.Extensions at time may be oblained under the provisions of 37 CFR 1, 136(a).

1. © Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oathor declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

2. J APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDEOF THIS PAPER.

a. KB Drawing intormalities are indicated on the NOTICE RE PATENT ORAWINGS, PTO-948, attached hereto or to Paper No.. CORRECTIONIS REQUIRED.
b. 0 The Proposed drawing correction tiled onREQUIRED.

. DR Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT. CORRECTION !SREQUIRED.

d. 1 Format drawings are now REQUIRED.

 has been approved by the examiner. CORRECTION IS 

9

- Any response to this letter shoutd include in the upper right hand corner, ihe tollowing information from the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE, AND SERIAL NUMBER.
Altathments:
Y Examiner's Amendment - Notice of Intormal Application. PTO-152
- Examiner Interview Summary Record, PTOL- 413 - Notice re Patent Drawings. PTO-948

— Reasons tor Allowance - Listing of Bonded Orattsmen
~ Notice of Reterences Cited. PTO-892 - Other
- Information Oisctosure Citation, PTO- 1449

~—~

Ww ~ MAL]
WILLIAM M. TREAT

PRIMARY EXAMINER
GROUP 2300

PTOL-37 (REV,4-69) *
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’

@ q~~, : ,

Serial Number: 08/595 323 Page 2

Art Unit: 2315

1. An Examiner's Amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 C.F.R. § 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the Issue Fee.

2. Authorization for this Examiner's Amendment was given in a telephoneinterview

with Mr. Michael J. Panepucci on July 3, 1997.

3. In the drawings

Pleaseinsert -- Prior Art -- legends under figures 1-4.

SAE

WILLIAM M. TREAT
PRIMARY EXAMINER

GROUP 2300
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CERTIFICATEGRZMAILINGrebysqertifyti at this correspondenceis being deposited with the U.S. Postal Service with
sufficient postage as first class mail in an envclope addressed to: Assistant Commissioner for a f a
Patents, Washington, D.C. 20231, on uly 17, 1 a . _

oD
 
 Drew R. Herndon ‘ “

(Typed or,on) NameofPerson Mailing Paper or Fee) ; : ="
3 PATENT(Signature of Person Mailing Paper or Fee)

Attorney Docket No. £6326°701
Oo a

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE “=
ao wo ry

InreApplication of: ) an)nre Application of:

| ) DLE
Daniel J. Samuelet al. RECEIVen ) Group Art Unit-231s— *

) 7

Application No. 08/595,323 ‘May ~ 10 ) | Examiner: Z.Maung ©. 7),9A ) i eh ‘at
Filed: February 1, 1996 OFFICE OFpey ) Batch No.: P16 OG

AIC hyp TIONS) Allowed: July 9,19972, =. 5For: SERVER-GROUP MESSACENTSYSTEM ) Qo .
FOR INTERACTIVE APPLICATIONS __)

PETITION UNDER37 C.E.R.§ 1.182 Received
Assistant Commissioner for Patents 'APR 221996
Washington, D.C. 20231

_ Director'sOffice
Sir: Nov 75 {9° Group2700

-\ VA Applicants hereby petition the Assistant Commissioner to change the orderofthe listing of
inventors in the above-identified patent application.

Theinventorsare listed in the following order onthe Official Filing Receipt:

(1) Daniel J. Samuel, Sunnyvale, CA

|PolbesBPRiaROIEIER Los Gatos, CA130.

(3) Jeffrey J. Rothschild, Los Gatos, CA

Theorder in which the inventors are listed should be changed to the following:

(1) Jeffrey J. Rothschild, Los Gatos, CA

(2) Marc P. Kwiatowski, Los Gatos, CA

(3) Daniel J. Samuel, Sunnyvale, CA

HAPRIVATE\CLIENTM6326MPA\70I\PETIT.INV |
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e @

_ Application No. 08/595,323

A Notice of Allowance dated July 9, 1997 (Batch No. P16) has been received in this

application, and therefore Applicants request the above changeso that any patent to issue from this

application will reflect Jeffrey J. Rothschild as the lead inventor.

This Petition does not involve any changein inventorship andtherefore Applicants believe

that no Petition under 37 CFR § 1.48 is necessary in this case. Should the Examiner require any

further filing from Applicants in connection with this Petition he is urged to contact the

undersigned attorney by telephone as soon as possible so that the issue may beresolvedpriorto

issuance of the application. The undersigned may be reached at (415) 493-9300.

- The Assistant Commissioneris authorized to charge the Petition Fee of $ 130.00 under 37

CFR 1.17(h), including any additional fees which may be required, or credit any overpaymentto

Deposit Account No. 23-2415 (Docket No. 16326.701). A duplicate copy of this paper is enclosed.

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

By: Mta |
Mark A. Haynes

. Registration No. 30,846
650 Page Mill Road
Palo Alto, California 94304
(415) 493-9300

July 17, 1997

HAPRIVATE\CLIENT\I6326MPA\701\PETIT.INV
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I
eo CERTIFICATE OF MAILING=® C 2®@‘(><‘er Hereby certify that this correspondenceis beingdeposited-with theU.S. Postal Service with @ > / ) 7 /Gapostage as first class mail in an envelope addressedto: Assistant Commissioner for Vb / of

O23 — 47M0-0380 thie
F560 6 /pl 98

Aug 9 5 1997 Attorney Docket No.: 16326-701
2 INTHE B ITED STATES PATENT AND TRADEMARK OFFICE

< .

 

 
  
 
  

Daniel J. Samueletal. Issue Batch No.: P16
: aD

Application No.: 08/595,323 TOUp nit: 23155 So 

Filed: February 1, 1996 Examiner: Z. Maung -
Title) SERVER-GROUP MESSAGING SYSTEM

FOR INTERACTIVE APPLICATIONS  
INTERVIEW SUMMARY

Assistant Commissioner for Patents

Washington, D.C. 20231

° Sir:

Examiner Z. Maung contacted me on July 3, 1997 for a brief telephone interview. No

exhibits were shown, no demonstration was conducted and no claims were discussed.

The Examiner requested the changes shownin the Examiner's Amendmentcontained

in the Notice of Allowability dated July 9, 1997. The Applicant approved these changes.

The Commissioneris authorized to charge any additional fees which may be required
or credit any overpayment to Deposit Account No. 23-2415 (Our Docket No. 16326-701). A

duplicate copy of this page is enclosed.

Respectfully submitted,

 
WILSON SONSINI ODRICH & ROSATI

Date: F de 77 By:
Michael anepucci
Registration No. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

HAHOME\MJP\MPATH\701\INTVWSUM.701
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RAST | Wo326- 70!
PART B—ISSUE FEE TRANSMITTA ' Qu:Dn. (hawPATH MAn

‘ MAILING INSTRUCTIONS: This form-should beusedfor transmitting the ISSUE FEE. Blocks 2 through 6 sholidvbe completed where appropriate. All futher correspondence
including the issue Fee Receipt, the Patent, advance orders and notification of maintenance fees will be malted to addresses entered in Block 1 unless you direct otherwise,
by: (a) specifyinga new correspondence address in Block 3 below; or (b) providing the PTO witha separate “FEE ADDRESS?for maintenance fee notifications with the payment
of issue Foe or theréafter. See reverse for Certificate of Mailing, below. a
Under the Paperwork Reduction Act of 1995, no persons are required to res.

i ao

collection of information unless.it displays a valid OMB contro! number,

   
ty

Burden Hour Statement: This form is estimated to take 0.2 hours to cdi: ‘e. Time will vary . 2 INVENTOR(S) ADDRESS CHANGE (Compiste onty if thera is a change)
depending on the needsof the individual case. Any comments on the amountof time required to INVENTOR'S NAME
completethis form should be sent to the Chief Information Officer, Patent and Trademark Office, *
Washington, D.C. 20231. . Street Address rT ae V BD
DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Box Issue Fee, Powe
Assistant Commissionerfor Patents, Washington D.C. 20231 Cty, State andzipcowe —— SVISTOR

1 CORRESPONDENCE ADDRESS : : GOUNVENTONSMENE S 0
BAM1 /0 709

Ho CHAN / Sweet Address

WILSON SONSINI GOOPRICH & ROSAT SS
650 FAGE MILL RD _ City, State and Zip Code

FALOG ALTO CA 34304
: Oicheck if additional changes are enclosed

APPLICATION NO. FILING DATE TOTAL CLAIMS EXAMINER AND GROUPART UNIT DATE MAILED

 

 

02/01/96 o06

Applicant SAMUEL ,
TITLE OF ,

INVENTION SERVER-GROUP MESSAGING SYSTEM FOR INTERGS®.“TIVE AFFLICAT TONS

 &

2 16326. 701 393-200.170 P1ié UTILITY | YES #645.00 10/09/97     

  
 
 
 

8. Correspondence address change (Complete only if there is a change) 4.Forprinting on the patent front
page, list the names of not more than 1_H. C. Chan

H. C. Chan 3 registered patent attorneys or agents . Loa
1072 South De Anza Blvd. OR,altematively, the nameof a firm Wilson Sonsini

: having as a member a registered. 2_Coodvich—& RosatiSuite 302

San Jose, CA 95129
attomey or agent. If no nameis listed,
No namewill be printed.

3

 
&, ASSIGNMENT DATATO BE PRINTED ON THE PATENT (print or type) . . “

 

'1) NAME OF ASSIGNEE: .

® Mpath Interactive, Inc. mereClann— Issue Fee . Advance Order - # of Copies
(2) ADDRESS:(CITY & STATE OR COUNTRY) . . . : .

Mountain View, CA & DEPOSITACOOUNTNUMBER()3 1243
(ENCLOSEACOPYOF THIS FORM)
( tssue Fee fd Advance Order - # of Copies 10

A (This application is NOT assigned. [F) Any Deficiencies in Enclosed Fees
ignment Tebengaeecarte corer.Assign 0OOibe ‘The COMMISSIONEROF PATENTS AND TRADEMARKS Is

directed to BoxaaNUetaTS Separate cover. : requested to apply the Issue Fee to the application identified above.
PLEASE NOTE: Unless an assignee ia identified In Block §, no assignee data will appear on the patent. 9 6 O
inclusion of assignae data is only apprapriate when an assignment has been perviousty submitted to the : J 4
PTO oris being submitted under separate cover. Completion of this form ts NOT a substitute for filing . NOTE: The’ Je Feo wil not be accepted trom anyone othertianthe
an assignment. epplicantat attomy or agent;or the assignee oratherparty

inletaaahiown bythe recond f the Ptontand TrademarkOto.Certificate of Malling :
Note:If this certificate of mailing is used, it can be used to transmit the Issue Fee. This certificate cannot be used for any other accompanying papers.
Each additional paper, such as an assignment or formal: drawing, must have Its own certificate of mailing.

therebycertify that this correspondence is being deposited with the United States Postal Service with sufficent postage as first class mail in
an envelope addressed to: Box ISSUE FEE

Assistant Commissionerfor Patents

Washington,D.C. 20231

 

 
on: (Date) i. :

(Nameof person makingdi :
(Signature) ,
(Date)

 
PTOL-85B (REV. 05-96) Approved for use through 05/31/89. OMB 0651-0033 1, TRANSMIT THIS FORM WITH FEE Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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e é ;

CERTIFICATE OF MAILING UNDER37C.F.R. § 1.8 - FIRST CLASS MAIL
I hereby certify that this correspondence is being deposited with the U.S. Postal Service

with sufficient postageas first class mail in an envelope addressed to: Box Issue Fee
Assistant Commissigner for Patents, Washington, D.C. 20231.

HCChan Date

PATENT

Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
Daniel Samueletal. Group Art Unit: 2315

Serial No.: 08/595,323 Examiner: Maung,Z.

Filed: February 1, 1996 Batch No. P16

For: Server Group Messaging System for
Interactive Applications

NeeNeerNee”neeeeSee”Nee”ee”eee”
FORMAL DAWINGS TRANSMITTAL LETTER

Box Issue Fee a,
Assistant Commissioner for Patents :
Washington, D.C. 20231 bat

A)
Sir: OCT071907

Enclosed are formal drawings for the above-identified patent application.
[] A Petition for Extension of Timeis also enclosed.
[x] No additional fee is required.

The Commissioneris hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 and 1.17
that may be required by this paper, and to credit any overpayment, to Deposit Account No. 03-1243
(Our Docket No. 16326.701). A duplicate of this paper is enclosed.

Respectfully submitted,

Ahr
Date: October A , 1997 H. C. Chan

Registration No. 35,477
1072 S. De Anza Blvd. Ste 302

San Jose, CA 95129
Phone: (408) 882-5063
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Figure 1
Prior Art - Unicast Network

Petitioner Riot Games,Inc. - Ex. 1003, p. 119



Petitioner Riot Games, Inc. - Ex. 1003, p. 120

<

Host A Receives

|BO]A|Pe|

|DLA|Pa

23

26

29
1

1Ele

Host A Sends

PA|8|P|

|DB

20

21

22

Host B Receives

|BL

|B

|B

20

27

30

Host B Sends

|D|

23

24

25

Naelfel

Host C Receives
21

Host C Sends

ODI-TIN]Jo@Jo}joyjo
oOoO®a8

rt|<oONWOONNWN
Host D Sends

|BT

29

30

31

Figure 2
Prior Art - Unicast Datagrams
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Figure 3
Prior Art - Multicast Network

Petitioner Riot Games,Inc. - Ex. 1003, p. 121



Petitioner Riot Games, Inc. - Ex. 1003, p. 122

54

55

56

57

Host A Sends 55a . Host A Receives

TATETA] oy,
574 pc|€|P3|

PpoD]Ee|Pa|

Host B Sends 4b Host B Receives

PBTe|P2|56b
57b pc{|©{P3|

PpoO]Ee|Pe|

Host C Sends 5Ac Host C Receives

onse
wreLLE_LE12|
|O|E|Pa|

Host D Sends BAd Host D Receives

copter],“CATETA]
56d os|| U1U Wy[NM

Figure 4
Prior Art - Multicast Datagrams
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Figure 5
Present Invention - Unicast Network with Group Server
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Present Invention - Group Datagrams without Aggregation
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Present Invention - Group Datagrams with Aggregation
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Figure 8

Prior Art - ATM Network with Multicast Server
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_ Figure 9
Invention - ULP Message and Address Formats
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Figure 10

Invention - Group Server Internal Functions
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Figure 11
Invention - Host Interface for Upper Level Protocol
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PATENT
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H.C. Chan Date

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of )
) Examiner: Maung, Z

Daniel Samuel, etal. )
) Group Art Unit: 2315

Serial No. 08/595,323 )
) Batch No.: P16

Filed: February 1, 1996 )
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For: Server-Group Messaging System for )
Interactive Applications )

CHANGE OF CORRESPONDENCE AQRDRERSD
Publishing Division

Assistant Commissionerfor Patents

Washington, D.C. 20231 OCT 23 199%, |
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Please direct all future correspondencerelated to the above-identified patent application

to:

H.C. Chan

1072 South De Anza Blvd. Suite 302

San Jose, CA 95129

Phone: (408) 882-5063
Fax: (408) 252-6178.

The undersigned is an attorney ofrecord ofthe above-identified patent application.
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Hark C. Chan

Date: October 20, 1997 Reg. No.: 35,477
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
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Batch No.: P16

Filed: February 1, 1996
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Assistant Commissioner for Patents

Washington, D.C. 20231

DearSir:

Enclosed is a "Revocation And New PowerOfAttorney By Assignee Of Entire Interest"
signed by an authorized officer of the Assignee. A copy of the Notice ofRecordation of
Assignment Documentissued by the Patent and Trademark Officeis also enclosed.

The Commissioneris authorized to charge any additional fees which maybe required,
including petition fees, or credit any overpayment to Deposit Account No. 03-1243 (Docket No.
16326.701) A duplicate copy ofthis paper is enclosed.

Respectfully submitted,

Khir
Hark C. Chan

Date: November 17, 1997 Reg. No.: 35,477
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é * Patent and y;ademark Office 4 eal * ASSISTANT SECRETARY AND COMMISSIONER OF
» OTS € PATENTS AND TRADEMARKS
° Stance of Washington, D.C. 20231 FMH.5

Paper No. 13

H C CHAN

1072 SOUTH DE ANZA BOULEVARD
SUITE 302

SAN JOSE, CA 95129 COPY MAILED

MAY 2 7 1998

SPECIAL PROGRAMS UFFICE
DAC FOR PATENTSIn re Application of

DANIEL J. SAMUEL ET AL :

Application No. 08/595,323 : ON PETITION
Filed: February 1, 1996 :
Attorney Docket No. 16326.701

This is a decision on the petition under 37 CFR 1.182, filed July 22, 1997, to
change the order of the namesof the inventors.

The petition is granted.

This application is being forwarded to Drafting Branch within Publishing
Division via the Initial Patent Examination Division, Customer Corrections, to
change the orderof inventorship.

Telephone inquiries concerning this matter may be directed to the undersigned
at (703) 305-8680.

ad:ices Hicks
Petitions Examiner

Office of Petitions

Office of the Deputy Assistant Commissioner
for Patent Policy and Projects
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-UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

 
 

- - Lmzi/o723[one chan | MAUNG, 7
luo72Z SOUTH BDEANZA BLVE
suite aoe [aero[Parenoween|
SAN JOSSE.cA Ooi 278

L _t DATE MAILED:

 

Please find below.a communication from theEXAMINERin chargeof this application.

’ Commissioner of Patents

SEE ArACHED

' PTOL-90(Rev.6/84)

1— PATENT APPLICATION FILE COPY
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Serial Number: 08/595,323

Art Unit : 2758

This communication is responsive to the Interview Summary filed on August25,

1997. The Interview Summary refers to the interview that was held on July 3, 1997.

The Interview Summary has been received and placedin the file, and no further

response by the examiner is deemed necessary. The application has been forwarded

to the issue branch.

Kotla
Zami Maung

Patent Examiner
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°  #Pba KW
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE APA

In re application of:
Rothschild ef al. Art Unit: 2315

Appl. No. 08/595,323 Examiner: Maung,Z.

Filed: February 1, 1996 Atty. Docket: 1719.0050000

For: Server-Group Messaging System Box Issue Fee
for Interactive Applications

Revocation of Prior Power of Attorney and Appointmegtas oENevy,Attorneys of Record © 7
ovo ~~ Mm

. _. mo ez =
Assistant Commissioner for Patents oS oo mM
Washington, D.C. 20231 OQ a oO

na ’.

Sir: | be
The undersigned, having express authority to represent Mpath Interactive, Inc., the

assignee ofthe entire right, title, and interest in the above-captioned application, byassignment
filed at the U.S. Patent and Trademark Office on 02/01/1996 and recorded at reel 7861, frame

0413, (copy enclosed), hereby revokesall powers of attorney heretofore given in the above-

captioned application and appoints as his attorneys Robert Greene Sterne, Registration No.

28,912; Edward J. Kessler, Registration No. 25,688; Jorge A. Goldstein, Registration No. 29,021:

Samuel L. Fox, Registration No. 30,353; David K.S. Cornwell, Registration No. 31,944; Robert

W. Esmond, Registration No. 32,893; Tracy-Gene G. Durkin, Registration No. 32,831; Michele

A. Cimbala, Registration No. 33,851; Michael B. Ray, Registration No. 33,997; Robert E.

Sokohl, Registration No. 36,013; and Eric K. Steffe, Registration No. 36,68 8, with full power of
substitution, association, and revocation, to prosecute said application andto transactall business

in the United StatesPatent and Trademark Office connected therewith.
5
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2 8

-2- Rothschild ef al.

Appl. No. 08/595,323

The undersigned hereby grants said attorneys the power to insert on this Power of

Attorney any further identification that may be necessary or desirable in order to comply with the

rules of the U.S. Patent and Trademark Office.

Send all correspondenceto:

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 New York Avenue, N.W.
Suite 600

Washington, D.C. 20005-3934.é

Direct telephonecalls to (202) 371-2600.

FOR: Mpath Interactive, Inc.

SIGNATURE:Zea
BY: BrianApgar

TITLE: Executive Vice President of Development

DATE: Zee ZF S S

P:\USERS\SCULLER\17190050000rev.wpdSKGFRev. 1/27/98 dew
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? @ pent OF fo, ©«3‘>

UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
ASSISTANT SECRETARY AND COMMISSIONER
OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

wn.benOye4, ap %'eio®,‘iO“a,ve
Stares of">

JUNE 17, 1996
PTAS

WILSON, SONSINT, GOODRICH & ROSATI IMA
*100164640A*H. C. CHAN

650 PAGE MILL ROAD

PALO ALTO, CA 94304-1050

UNITED STATES PATENT AND TRADEMARK OFFICE ,
NOTICE OF RECORDATION OF ASSIGNMENT oarISION OF THE

PY IS AVAILABLE
R REFERENCED

U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROF
AT THE ASSIGNMENT SEARCH ROOM .ON THE REEL AND FRAME
BELOW.

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE TeROFTURI

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION

CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE
PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD FIND ANY ERRORS OR

HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY CONTACT THE EMPLOYEE WHOSE
NAME APPEARS ON THIS NOTICE AT 703-308-9723. PLEASE SEND REQUEST FOR
CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, ASSIGNMENT DIVISION,

BOX ASSIGNMENTS, NORTH TOWER BUILDING, SUITE 10C35, WASHINGTON, D.C. 20231.

RECORDATION DATE: 02/01/1996 REEL/FRAME: 7861/0413
NUMBER OF PAGES: 4

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR:

SAMUEL, DANIEL JOSEPH DOC DATE: 01/30/1996

ASSIGNOR:

KWIATKOWSKI, MARC PETER DOC DATE: 01/30/1996

ASSIGNOR:

ROTHSCHILD, JEFFREY JACKIEL DOC DATE: 01/30/1996

ASSIGNEE:

MPATH INTERACTIVE, INC.
10455-A BANDLEY DRIVE

CUPERTINO, CALIFORNIA 95014

SERIAL NUMBER: 08595323 FILING DATE: 02/01/1996
PATENT NUMBER: ISSUE DATE:
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7861/0413 PAGE 2

TONYA LEE, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and TrademarkOffice
ASSISTANT SECRETARY AND COMMISSIONER
OF PATENTS ANO TRADEMARKS
Washington, D.C. 20231

00000
AUTHORIZATION TO CHARGE ADDITIONAL FEES TO DEPOSIT ACCOUNT

 

JUNE 17, 1996

TO: OFFICE OF FINANCE

FROM: ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS

SUBJECT: DEPOSIT ACCOUNT CHARGE (8S)

CHARGE THE DEPOSIT ACCOUNT LISTED. BELOW ADDITIONAL FEE(S) AS INDICATED
BELOW. AUTHORIZATION TO CHARGE ADDITIONAL FEES HAS BEEN PROVIDED PER

THE ATTACHED COVER SHEET, OR BY DIRECT CONTACT WITH THE CUSTOMER.

DEPOSIT ACCOUNT NUMBER: 23-2415
PROPERTY NUMBER: 08595323

RECORDING FEES:

FEE CODE: 581 AMOUNT : 40

IF YOU HAVE ANY QUESTIONS REGARDING THIS NOTICE, YOU MAY CONTACT
THE INDIVIDUAL WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.

TONYA LEE, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS.

Oo
. ‘ co

TRADEMARK SERVICE FEES: ' FEE CODE: SEnm
QoQ ef ™|

RECORDING FIRST MARK 481° S J &
RECORDATION SECOND AND 482 mm

SUBSEQUENT MARK IN SAME DOCUMENT ne x
.LABOR CHARGES FOR SERVICES PER HOURS 484 > © cS

OR FRACTION THEREOF — a
UNSPECIFIED OTHER SERVICES 485 ae

PT
PATENT SERVICE FEES:

RECORDING EACH PATENT ASSIGNMENT, — 581
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AGREEMENT, OTHER PAPER, PER PROPERTY
LABOR CHARGES FOR SERVICES PER HOUR 584

($30) OR FRACTION THEREOF
UNSPECIFIED OTHER SERVICES 585
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6 
100164642

To the Honorable Commissioner of Patents and Trademarks: Please record the attached origi

Nameofconveying party(ies): Daniel Joseph Samuel,

 Mare Peter Kwiatkowski and Jeffrey Jackiel Rothschild

party(ies) attached?
 

City: Cupertino State: CA Zip: 95014
3. Nature of conveyance:

[x] Assignment {] Merger Additional name(s) & address(es) attached? []Yes [ x]No
{] Security Agreement {] Change of Name 66201 U.S. pT
[] Other 049296

Execution Date:January30,1996nA
4. Applicati :

PP ication number(s) or patent number(s) Q f= A;
If this documentis being filed together with a new application, the execution date of the application is: Febru| 1596 oo,

m=

A. Patent Application No.(s): B. Patent No.(s) = ~ a
Additional numbers attached?{JYes_{x] No Coc

5. Nameandaddress of party to whom correspondence concerning,
documentshould be mailed:
Name: H. C. Chan
Internal Address: FH 1-2

Wilson, Sonsini, Goodrich & Rosati
Street Address:

650 Page Mill Road

City: Palo Alto State: CA Zip: 94304-1050

 

  

 
Statement and signature.

the original document.

H\home\cod\forms.pat\msgt.pts\pto1595

04-03-1996

IAIN

 
 
  
  

  

 
 
 
 
 
 
 
 
 

 
DO NOT USE THIS SPACE

To the best ofmy knowledge and belief, theforegoing informationis true and correct and any attached copy is a true copy of

 
 

 
  

EET U.S. DEPARTMENT OF COMMERCE
Patent and Trademark Office

al documents or copy thereof.

2. Nameand addressofreceiving party(ies):
Name: Mpath Interactive, Inc.
Internal Address:
 
 

 
 

Street Address: 10455-A Bandley Drive 

 
 

Total number off applications and patents
involved: { 1] ¢.

 

 
  
  
  
 
 

Deposit account number: ___23-2415

(Our Attorney Docket No. 16326.701 )
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@ @ 18/595323
Attorney Docket No. 16326.701

ASSIGNMENT

WHEREAS,the undersigned,

Daniel Joseph Samuel Marc Peter Kwiatkowski
1248 Van Dyck Drive 347 Massol Avenue, #108
Sunnyvale, CA 94087 Los Gatos, CA 95030-7234

and

Jeffrey Jackiel Rothschild
15560 Old Ranch Road

Los Gatos, CA 95030

hereinafter termed "Inventors", have invented certain new and useful improvements in

SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS

as filed herewith; and

WHEREAS,Mpath Interactive Inc., a corporation of the State of California, having a place of business at 10455-
A Bandley Drive, Cupertino, California, (hereinafter termed "Assignee"), is desirous of acquiring the entire right, title and
interest in and to said application and the invention disclosed therein, and in and to all embodiments of the invention,
heretofore conceived, made or discovered jointly or severally by said Inventors (all collectively hereinafter termed “said
invention"), and in and to any and all patents, inventor's certificates and other forms of protection (hereinafter termed
"patents") thereon granted in the United States and foreign countries.

NOW, THEREFORE,in consideration of good and valuable consideration acknowledged by said Inventors to have
been received in full from said Assignee:

1. Said Inventors do herebysell, assign, transfer and convey unto said Assignee the entire right, title and
interest (a) in and to said application and said invention; (b) in andto all rights to apply for foreign patents on said invention
pursuantto the International Convention for the Protection of Industrial Property or otherwise, (c) in and to any andall
applications filed and any andall patents granted on said invention in the United States or any foreign country, including each
and every application filed and each and every patent granted on any application which is a divisional, substitution,
continuation, or continuation-in-part of any ofsaid applications; and (d) in and to each and every reissue or extensions of any
of said patents. :

2. Said Inventors herebyjointly and severally covenant and agree to cooperate with said Assignee to enable
said Assignee to enjoy to the fullest extent the mght, title and interest herein conveyed in the United States and foreign
countries. Such cooperation by said Inventors shall include prompt production ofpertinent facts and documents, giving of
testimony, execution ofpetitions, oaths, specifications, declarations or other papers, and other assistance all to the extent
deemed necessary or desirable by said Assignee (a) for perfecting in said Assignee the right, title and interest herein
conveyed; (b) for prosecuting any of said applications;(c) for filing and prosecuting substitute, divisional, continuing or
additional applications covering said invention, (d) for filing and prosecuting applications for reissuance of any said patents;
(e) for interference or other priority proceedings involving said invention; and (f) for legal proceedings involving said
invention and any applications therefor and any patents granted thereon, including without limitation reissues and
reexaminations, opposition proceedings, cancellation proceedings, prionty contests, public use proceedings, infringement
actions and court actions, provided, however, that the expense incurred by said Inventors in providing such cooperation shall
be paid for by said Assignee. ,
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Attorney Docket No. 16326.701

3. The terms and covenants ofthis assignmentshall inure to the benefit of said Assignee, its successors,
assigns andother legal representatives, and shall be binding upon said Inventors,their respective heirs, legal representatives
and assigns.

4. Said Inventors hereby jointly and severally warrant and representthat they have not entered and will not
enter into any assignment, contract, or understanding in conflict herewith.

IN WITNESS WHEREOF,the said Inventors have executed and delivered this instrumentto said Assignee as of
the dates written below.

State of California )
)County Merta Clara

On /- FO__1996, beforeme, CAsLNLeanEO,
L personally appeared Daniel Joseph Samuel,

: oO personally known to me or ix proved to me onthe basis of satisfactory
Daniel JosephSamuel

evidence, to be the person whose nameis subscribed to the within
instrument and acknowledged to methat he executed the samein his
authorized capacity, and that by his signature on the instrument the person

i /20/FLe or the entity upon behalfof which the person acted, executed the
$< instrument.

WITNESSmy hand andofficial seal.
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Attorney Docket No. 16326.701

State of California )
)County aedanteClaw

On_/7 BO 1996, before me, (Aaqurry ltyte4011S
personally appeared Marc Peter Kwiatkowski,

® ©

oO personally known to me or iw proved to me onthe basis ofsatisfactory
evidence, to be the person whose nameis subscribed to the within
instrument and acknowledged to me that he executed the samein his
authorized capacity, and that by his signature on the instrument the person
or the entity upon behalfofwhich the person acted, executed the
instrument.

 
WITNESSmy hand andofficial seal.

 
 

 
 

 

r Taramy L. Williamson 2
QO Comm. 285083J 20 oD - GALIFCRNIA
s TAGLERA COUNTY ©

Ky Comm. Exnires Feb. 5. 1996 + (Notary Public)

fpreui— State of Califomnia )y Zi j G cnnychanteClege>
Jeffrey Jackie] Rothschild —3

° On / - BO , 1996, before me,_/ Amin, tA)erent
/2 / g b personally appeared Jeffrey Jackie] Rothschild, :0 oO ; .personally known to me or(Xlproved to me on the basis ofsatisfactory

evidence, to be the person whose nameis subscribed to the within
instrument and acknowledged to methat he executed the samein his
authorized capacity, and that by his signature on the instrument the person

ay ame or the entity upon behalf ofwhich the person acted, executed the
tammy L. Williamson 2 instrument.

Comm. 855083 0OTAAY PUBLIC - CALIFORNIA
SANTA CLARA COUNTY ~ ©

My Comm. Expires Feb. 5, 1996

Date

 
 WITNESSmyhandandofficial seal.

 

Petitioner Riot Games,Inc. - Ex. 1003, p. 165



Petitioner Riot Games, Inc. - Ex. 1003, p. 166

Certificate Under 37 C.F.R. § 3.73(b)

Applicant(s): Rothschild ef al.

Application No:_08/595,323 Filed: February 1, 1996 
 

For: Server-Group Messaging System for Interactive Applications 

MpathInteractive , a Corporation ;
(NameofAssignee) (Type ofAssignee, ¢.g., corporation, partnership, university, government agency,ctc.)

certifies that it is an assignee of the patent application identified above by virtue of either:

A. [X]_ An Assignment from the inventor(s) of the patent application identified above. The assignment was
recorded in the Patent and Trademark Office at Reel 7861, Frame 0413, or for which a copy thereofis
attached. . :

[or]

B.[]  Achain of title from the inventor(s) of the patent application identified above to the current assignee
as shown below:

1. From: To:

The document was recorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

2. From: To:

The document wasrecorded in the Patent and Trademark Office at

Reel , Frame , or for which a copythereofis attached.

3. From: To:

The document wasrecorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

{ ] Additional documents in the chainoftitle are listed on a supplemental sheet.

[X] Copies of assignments or other documents in the chain oftitle are attached.

The undersigned (whosetitle is supplied below) is empoweredto act on behalf of the assignee.

I hereby declare that all statements made herein of my own knowledgeare true, and that all statements made
on information and belief are believed to be true; and further, that these statements are made with the
knowledge that wiliful false statements, and the like so made, are punishable by fine or imprisonment, or both
under Section 1001, Title 18 of the United States Code, and that such willful false statements may jeopardize
the validity of the application or any patent issuing thereon.

Date: LLLEL A K
Name: Brian Apgar

Title: Executive Vice President of Development

Signature: a
PAUSERS\SCULLER\I7190050000cert.wpdSKGFRev. 1/26/98 dew
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RoBERT GREENE STERNE
Epwarp J. KESSLER
JORGE A. GOLDSTEIN
SAmMuet L. Fox
Davin K.S. CORNWELL
RoBERT W. ESMOND
Tracy-Gene G. DURKIN
MICHELE A. CIMBALA
MicHaet B. Ray
ROBERT E. SOKOHL
Eric K. STEFFE
MicHact QO. LEE

“ G
STERNE, KESSLER, GOLDSTEIN & Fox P.f.L.C.”

ATTORNEYS AT LAW

SUITE GOO

lOO NEW YORK AVENUE, N.W.

WASHINGTON, D.C. 20005-3934 

(202) 371-2600
Facsimice: (202) 371-2540; (202) 371-6566

JOHN M. Covert*
Linoa E. ALCORN
Raz E. FLESHNER
ROBERT C. MILLONIG
STEVEN R. LUDWIG
MICHAEL V. MESSINGER
JuoitH U. Kim
KEITH KINO
TIMOTHY J. SHEA, JR.
DONALO R. McPHaIL
PATRICK E. GARRETT
BarRBarRa A. PaRviS
MICHAEL A. RAHMAN*®

STEPHEN G. WHITESIOE*
Noe8. WHiITLEY*
JEFFREY T. HELVEY®

KIMBERLIN L. MORLEY
RALPH P. ALGRECHT
Hero L. KRAUS*®
JEFFREY R. KURIN®
CaRL B. MASSEY, JR.*
RayYMOND MILLIEN®
PATRICK D. O'BRIEN*
BRIAN S. ROSENBLOOM*

August 6, 1998

RICHARD A. DUNNING, JR.

DONALD J.

ATEY
FEATHERSTONE®*

Lawrence B. BuGaisKy**
KAREN R. MARKOWICZ**
GRANT E, REEO**
victor E. JOHNSON**
SERGE SIRA**

“Bar OTHER THAN OC.
**REGISTERED PaTENT AGENTS

WRITER'S DIRECT NUMBER:

inrehR?n3od22667

mikem@skegf.com

Attention: Box Issue Fee

‘Batch No.: P16

Assistant Commissioner for Patents , LO.

Washington, D.C. 20231 Om
ams 7
a * itt
am lg

Re: U.S. Patent Application oT ra
Appl. No. 08/595,323; Filed: February 1, 1996 Nw = om
For: Server-Group Messaging System for Interactive Apphicatigns eS OoInventors:—Rothschild et al. | S .
OurRef: 16326.701

Sir:

Transmitted herewith for appropriate action are the following documents:

1. - Revocation of Prior Power of Attorney and Appointment of New Attorneys of
Record executed by Brian Apgar;

2. Copy of recorded Assignment document;
3. Certificate Under 37 C.F.R. § 3.73(b) executed by Brian Apgar; and
4. One(1) return postcard.

It is respectfully requested that the attached postcard be stamped with the date offiling of
these documents, andthatit be returned to our courier. In the event that extensions of time are

necessary to prevent abandonmentofthis patent application, then such extensionsoftime are
hereby petitioned.
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.@ ®
> STERNE, KESSLER, GOLDSTEIN & Fox P.L.L.c.

Assistant Commissionerfor Patents

August 6, 1998
Page 2

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036. A duplicate copyofthis letter
is enclosed.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Michael V. Messinger
Attorney for Applicants
Registration No. 37,575

MVM:jmh
Enclosures

P\USERS\JHALL\1719(Mpath)\005 PTO COVER. Revocation papers
SKGFRev.1/25/98 dew
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She
United
Ctates

0

America

 
 
 

 
 
 

 
 

 
 

 
 
 
 
 

 

PTOUTIUTY GRANT.
Paper Number.

The Commissioner of Patents

and Trademarks
Has receivedan applicationforapatentfora
new and useful invention. The title and de-
scription of the invention are enclosed. The
requirements ofawhave been complied with,
and it has been determined that a patent on
the invention shall be granted under the law.

Therefore, this

United States.Patent
Grants to the person(s) having title to this
patent the right to exclude othersfrom mak-
ing, using, offeringfor sale, orselting the in-
vention throughout the United States of
America or importing the invention inro the
United States ofAmericaforthe term setforth
below, subject to the payment ofmaintenance
fees as provided by law,

If this application was filed prior to June 8,
1995, the term ofthis patens is the longer of
seventeen yearsfrom the date ofgrant ofthis
patent ar twentyyearsfrom the earliest effec-
tive U.S. filing date of the application, sub-
ject to any statutory extension.
Ifthis application wasfiled on or afier Jun
& 1995, the term ofthispatent is twenty years
jrom the U.S. filing date, subject to an statu-
tory extension. If the application contains @
specific reference to an earlierfiled applica-
tion orapplications under.35 U.S.C. 120, 121

> or365(c), the term ofthe patentis twentyyears
from the date on which she earliest applica-

tian was,Z...,subject to any statutory exten-
sion.

ComminzionerBruceleendCheap.
Aa
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so fw UNITED STA- PARTMENT OF COMMERCE

 

Patent andTradema*k Office. »|Address: COMMISSIONER OFPATENTS AND TRADEMARKS

% f Washington, D.G. 20231trares oF 7

SERIALNUMBER «|_FILINGDATE|FIRST NAMED APPLICANT :[_ATronNeybocKETNO._}
DS/HIDILS G2/01/98 SAMUEL 16926. 701

MAUNG. ZARNI
Hc CHAN ,
10723 SQUTH DEANZA BLVD O
SUITE 302 2784

SAN JOSE CA 95129 DATE MAILED: 11/23/75

‘This Is in response to the Power of Attorney filed _ossnAsoe ” :

0 1. The PowerofAttomeyto youin this application has been revoked by the applicant.. Future correspondencewillbe maited to the new address of record. 37 CFA 1.33.°  ~

2. The PowerofAttomeyto youin this application has been revokedby the assignee who hag intervened :
as provided by 37 CFR 3.71. Future correspondencewill bs mailed to the new addressof record. (37 CFR 1.33).

(C1 3. The withdrawalas attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

This is a communication from the
Patent and Trademark Office

wy 4. The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
below-noted address as provided by 37 CFR 1.33.

C5. The Powerof Attomeyin this application Is not accepted for the reason(s) checked below:
Ua. The Powerof Attomeyis from an assignee and the Certificate required by 37 CFR 3.73 (b) has not beenreceived.

Ob.Thepersonsigning for the assignee has omitted their empowermentto sign on behalfof the assignee.

Oc. Theinventor(s) is without authority to appoint attomeys since the assignee hasintervenedas provided by37 CFR 3.71.

Ld. The signature of , a co-inventorin this
application, has been omitted. The Powerof Attomey will be entered upon receipt of confirmation signedby said co-inventor. 

 e. The person(s) appointed in the PowerofAttorneyis not registered to practice before the U. S. Patent &Trademark Office.
  
Cf. The revocation is not signed by the applicant, the assignee ofthe entire interest, or one particular principal

attorney having the authority to revoke.

WILT
AVEML 

 

 nue “ay PERE x nt
This is a communication from the

~ Patent and Trademark Office
j Int Boon 

FORM PTOL-308(REV. 7/89) RETAIN THIS.COPY.IN THE APPLICATION FILE COPYA 
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Arey Docket No.: PT-005
IN THE UNITED STATES PASTENT AND TRADEMARK OFFICE

 
Applicant 5,822,523

Serial No. October 13, 1998

Filed

Title : Server-Group
Messaging System for
Interactive Applications

REVOCATION AND POWEROF ATTORNEY

Assistant Commissioner for Patents

Washington, D.C. 20231

oe As an officer of Paltalk Holdings, Inc., ownerofthe entire right, title and interest in, to and under the
invention described and claimedin the above-identified patent, I hereby revoke all previous powers of

attorney and appoint the following attorneys, with full power of substitution and revocation, to transact all

business in the Patent and Trademark Office connected therewith Daniel A. Devito (32,125), Edward V.

Filardi (25,757), David W. Hansen (38,910), Constance S. Huttner (35,903), Ronald S. Laurie (25,431),

Robert B. Smith (28,538), Robert B. Beyers (46,552), Meir Y. Blonder (40,517), Ian R. Blum (42,336), John

L. Dauer, Jr. (39,953), Jose Esteves (41,011), Michael D. Fabiano (44,675), Stacey J. Farmer (42,526 ), Di

Jiang-Schuerger (44,806), Frederick D. Kim (38,513), ThomasR. Lane (42,718), Daniel J. Lin (47,750),

Douglas R. Nemec (41,219), Guy Perry (46,194), Constance F. Ramos (47,883), Andrew F. Strobert (35,375),

Todd J. Tiberi (37,455), Joseph Yang (41,387), and Matthew B. Zisk (45,257), all of Skadden, Arps,Slate,

Meagher & Flom LLP, whose address is Four Times Square, New York, NY 10036.

Please direct all future correspondence to Skadden, Arps, Slate, Meagher & Flom LLP,Four Times

Square, New York, NY 10036, and direct all phone calls to Skadden, Arpset al. at (212) 735-3000.

Respectfully submitted,

 Date: _February_, 2002 By: 2 |ule2.
eet ae (print name)

Title: ©Es OELST (printtitle)
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/-_ Mey Docket No.: PT-005
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant 3 Rothschild e¢ al. Patent No. : 5,822,523

Serial No. : 08/595,323 Issue Date 3 October 13, 1998

Filed : February 1, 1996
CERTIFICATE OF MAILING

Server Group I herebycertify that this paper and all enclosures referred to therein are
Messaging System for being deposited with the United States Postal Service as First Class Mail,
Interactive Applications with sufficient postage in an envelope addressed to the AssistantCommissioner forP: $231 on_ Feb. 15, 2002.

Nameof Perseh Mailing: peHar    
Signature of Pi

TRANSMITTAL OF REVOCATION AND POWER OF ATTORNEY

Assistant Commissioner for Patents 9

Washington, D.C. 20231 | ¢ 3 ,Sir:

Enclosed please find a Revocation and Power of Attorney in the above-identified paint -
which revokes all previous powers of attorney and appoints the attorneys at Skadden, Arps, Slate,
Meagher & Flom LLPto conductall business in the Patent and Trademark Office connected.”
therewith. , "

Accordingly, all correspondence should be addressed to Skadden, Arps, Slate, Meagher &

Flom LLP, Four Times Square, New York, NY 10036, telephone number (212) 735-3000.

Respectfully submitted,

oN . ie-Z ot7
Date:_February 15, 2002 By: ‘

: Andrew F. Strobert Reg. No. 35,375
Skadden, Arps, Slate, Meagher & Flom LLP
Four Times Square
New York, NY 10036

(212) 735-3000

Enclosure
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Page 1 of 1

UNITED StTaTES PATENT AND TRADEMARK OFFICE
COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WasHincTon, D.C. 20231 

 

www.uspto.gov

08/595,323 02/01/1996 DANIELJ, SAMUEL 16326.701

CONFIRMATION NO. 4650
2613725157 oaRTMENT OCC0
SKADDEN, ARPS, SLATE, MEAGHER & FLOM LLP 0000717794
FOUR TIMES SQUARE

NEW YORK, NY 10036
Le

5225 22 Date Mailed: 03/26/2002
NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/22/2002.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above addressas provided by 37 CFR 1.33.

DAVID O LIPSCOMB

OPR (703) 308-7127
OFFICE COPY
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APR 05 ang
_ GE420 JE

ADEN HE UNITED STATES PATENT AND TRADEMARKOFFICE

In re application of: Rothschild etal. d y ED
 

Patent No.: 5,822,523 APR 19 2006
Issued: October 13, 1998

Attorney Docket No.: 03-40008-US OFFICE OF PETITIONS
For: Server Group Messaging System ForInteractive Applications

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

NOTIFICATION OF CHANGEIN SMALL ENTITY STATUS

UNDER37 CFR 1.28 (c)(Q)(2)

DearSir:

The ownerof the above-identified patent application hereby notifies the Office of
a changein status resulting in the loss of entitlement to small entity status as of October 1, 2000.
Pursuant to 37 CFR 1.28 (c)(1)(2) submitted herewith is an itemization of the fees due along
with Credit Card Payment Form 2038 in the amount of $1,610.00 to cover the fees due.

March 26, 2002 first maintenance fee paid $440.00
Large entity amount for first maintenance fee $900.00

March 16, 2006 second maintenance fee paid $1,150.00
Large entity amount for second maintenance fee $2,300.00

Total due to coverthe large entity fees $1,610.00

The Commissioneris hereby authorized to charge any additional fees or credit
any over-paymentassociated with this submission to Deposit Account No. 18-0586.

EXPRESS MAIL CERTIFICATE(37 CFR 1.10)

Express Mail Label No. EV 699479025 US  Date of Deposit April 5, 2006

I herebycertify that this paper, and the papers Edward F. Behm,Jr.
and/or fees referred to herein as transmitted, submitted Registration No. 52.606
or enclosed, are being deposited with the U.S. Postal . ,
Service “Express Mail Post Office to Addressec” 2500 One Liberty Place
service under 37 CFR §1.10 on the date indicated 1650 Market Street

above andis addressed to the Commissioner for Philadelphia, PA 19103-7301
Patents, P.O. Box 1450, Alexandria, VA 22313-1450. (215) 241-5666
Name Cody M. McAtee Fax: (215) 851-1420

Attorneys for Applicant
Signature

04/06/2006 SLUANGI

Oi FOr1559 1610.00 OP

 

PHLLIB-901322,1-CMMCATEE 4/5/06 11:49 AM
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 en ®
& _UNITED STATES PATENT AND TRADEMARK OFFICE me 
 

COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE. P.O. Box 1450
ALEXANDRIA, VA 22313-1450

www.uspto.gov

#1
EDWARD F. BEHM,JR.
REED SMITH LLP.
2500 ONE LIBERTY PLACE

PHILADELPHIA,Pa19103 COPY MAILED
OCT 2 6 2006

OFFICE OF PETITIONS
In re Patent No. 5,822,523
Issue Date: October 13,1998: :

Application No. 08/595,323 : NOTICE
Filed: February 1, 1996 :
Patentee: Jeffrey J. Rothschild,etal.

This is a notice regarding your request for acceptance of a fee deficiency submission under 37
CFR 1.28. On September1, 1998, the Court of Appeals for the Federal Circuit held that 37 CFR
1.28(c) is the sole provision governing the time for correction of the erroneous paymentof the
issue fee as a small entity. See DH Technology v. Synergystex International, Inc. 154 F.3d
1333, 47 USPQ2d 1865 (Fed. Cir. Sept. 1, 1998).

The Office no longer investigates or rejects original or reissue applications under 37 CFR 1.56.
1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing in this Notice is intended
to implythat an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

There is no indication that the person signing the instant petition was ever given a powerof
attorney or authorization of agent to prosecute the above-identified application. However,in
accordance with 37 CFR 1.34(a), the signature of Edward F. Behm,Jr. appearing on the petition‘shall constitute a representation to the United States Patent and Trademark Office that he is
authorized to represent the particular party in whose behalfheacts.

Inquiries related to this communication should be directed to the Office of Petitions Staff at (571)
272-3201.

Sherry D. Brinkley
Petitions Examiner

Office of Petitions
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feb 2410 04:50p —_—Paltalk 5164701798 p.2

 

 
  
 

PTOVSB/84A (12-08)
Approved for use through 74/30/2017. OMB 0651-0035

LS. Patent ard Trademark Office, U.S. DEPARTMENT OF COMMERCE
Undertha Paperwork Reduction Act of 1995, no persons are required to respond lo 2 collection of information undess 4 diaptays a valld OMB control number.

Sea
Oct. 13, 1898

First Named Inventor et Roinseniid

Saerver-group messaging system for
AND imeractive applications

CHANGE OF CORRESPONDENCE ADDRESS

| hereby revoke all previous powers of attomey given in the above-identified patent.

C] A Powerol Attorney is submitted herewith.
OR

 
  

 

  
 

WITH A NEW POWER OF ATTORNEY

 
  

  
 I hereby appoint Practitioner(s) associated with the following Customers Number as my/our

[x] attorney(s) or agent{s) with respect to the patent identified above, and to transact all business in 27776
OR the United States Patent and Trademark Office connected therewiin:

O I hereby appoint Practitioner(s) named below as my/our attomay(s) or agent(s) with respect to the patent idantifiedabove, and to transaci ail business in the United States Patent and Trademark Office connected therewith:

Pectoral Nar

  

 
  

 

 
 

ee  Please recognize or change the correspondence address for the above-identified patentto:
‘The address associated with the above-mentioned Customer Number.
 

  C] Inventor. having awnership of the patent.

gq]Patent owner ; /Statement under 37 CFR 3.7.3(6) (Fann PTO/SB/96) submitted herewith or fled on

SignateSQteTO

HOTE: Signatures of ail the inventers or-patent owners of the entire interest of their representative(s) are required. Suber’:nue dorms more than onesignature is required, ste betow*.

   

  
 
  

 

  

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. Tha information is required to obtain or retain a benefit by the public which is 10 Mie (and by the.
USPTO to process) an application. Confidentiatty is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 4.14. This collection is ostimated to Lake 3 minutes to complete,
induding gathering. preparing. and submitting ine completed application fern to the USPTO. Time will vary depending upon the individual case. Any comenents on
the amount of tne you require to compete this fonn and/or suggestions for reducing this burden, should be sent te the Chief information Officer, U.S. Patent ardTrademark Office, U.S. Cepartnent of Commerce, P.O. Box 1450, Alexandria, VA 22312-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADORESS. SEND TO: Commissioner for Patents, P.O. Bax 1450, Alexandria, VA 22313-1450.

Sf you need assistence in completing the form, calf 1-800-PTO-$199 and select aston 2.
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. PTO/SB/96 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR 3.73(b)

Applicant/Patent Owner, Paltalk Holdings,Inc.

Application No./Patent No.: 5,822,523 Filed/Issue Date:_10/13/1998
Titled:

  
 

SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS

Paltalk Holdings, Inc. , Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states thatit is:

1. the assignee ofthe entire right, title, and interestin;

| an assigneeofless than the entire right, title, and interest in
(The extent (by percentage) ofits ownershipinterestis %); or

3. L] the assignee of an undividedinterest in the entirety of (a complete assignmentfrom one ofthe joint inventors was made)
the patent application/patent identified above, byvirtue of either:

A. [] An assignmentfrom the inventor(s) of the patent application/patentidentified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel , Frame , or for which a
copytherefore is attached.

OR

B. A chain oftitle from the inventor(s), of the patent application/patentidentified above, to the current assignee as follows:

4. From: Rothschild, J.; Kwiatkowski, M.; Samuel D. To: Hearme,Inc. (Mpath Interactive)

The document was recorded in the United States Patent and Trademark Office at

Reel 007861 , Frame 0413 ._of for which a copythereofis attached.

2. From: Hearme,Inc. To: Paltalk Holdings, Inc. 

The document was recorded in the United States Patent and Trademark Office at

Reel _012598 , Frame 0506 , Or for which a copy thereofis attached.

3. From: To:  

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereofis attached.

C] Additional documentsin the chainoftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(6)(1)(i), the documentary evidence of the chain oftitle from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(/.e., a true copyof the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

OZ(25/ZO/O
Signature Date

The undersigned itle, igd below) is authorized to act on behalf of the assignee. 
David M. Hill (46,170) Attorney

Printed or Typed Name Title
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichistofile (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon theindividual case. Any comments on the amountoftime
you require to completethis form and/or suggestions for reducing this burden, should be sentto the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

{f you need assistance in completing the form,call 1-800-PTO-9199 andselect option 2.

a ”

Petitioner Riot Games,Inc. - Ex. 1003, p. 177



Petitioner Riot Games, Inc. - Ex. 1003, p. 178

Doc Code: TRAN.LET

Document Description: Transmittal Letter
PTO/SB/21 (07-09)

Approved for use through 07/31/2012. OMB 0651-0034
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCESare required to respond te a collection of information unle cisplays a valid OMB control number.

pplication Number 08/595.323

Filing Date 02/01/1996
First Named Inventor

Ant Uni

NIAExaminer Name

 

  
   

 
 
 
 
 

 
 

 Attorney Docket Number 630-009

 
 

 
 

 

 
    After Allowance Communication to TC

 
 

 

= Fee Transmittal Form

L] Fee Attached

CJ Amendment/Reply
C] After Final
J Affidavits/declaratian(s)

 
 

Drawing(s)

Appeal Communication to Board
of Appeals and Interferences

O

Oo

[| Appeal Communication to TC
C]

LJ

 Licensing-related Papers

 Petition
Petition to Convert to a
Provisional Application
Powerof Attorney, Revocation
Change of Correspondence Address

{Appeal Notice, Brief, Reply Brief)

 
 

Proprietary Information
  
  
 
 

Status Letter

Other Enclosure(s} (pleaseIdentify
below):

Fee Address Transmittal form;
Statement under3.73(b);
Return Receipt postcard

 

 
 

Extension of Time Request Terminal Disclaimer

  
 
 

 
 

 

Express Abandonment Request Requestfor Refund 

 Information Disclosure Statement CD, Numberaf CD(s)

 

 
[| Landscape Table on CD

SIGNATUREOF APPLICANT, ATTORNEY, OR AGENT

Wart iva/\ 7 , MffspoeLIS

[Bans

CERTIFICATE OF TRANSMISSION/MAILING

| herebycertify that this correspondence is being facsimile transmitted to the USPTOor deposited with the United States Postal Service with
sufficient postageasfirst class mail in an envelope addressed to: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450 onthe date shown below:

fn||

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public whichis tofile (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application farm to the USPTO. Timewill vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
 
 

 

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

  
OOOOO
  
 
 
 

 
 

  

  
  

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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6UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

“  www.uspto.gov

 

Patent No.5,822,523

NOTICE OF EXPARTE REEXAMINATION

Notice is hereby given that a request for ex parte reexamination of U.S. Patent No.

___5,822,523____ was filed on __06/14/10_ under 35 U.S.C. § 302 and

37 C.F.R. § 1.510(a).

The reexamination proceeding has been assigned Control No. 90/011,033__.

This Notice incorporates by reference into the patent file, all papers entered into the

reexaminationfile.

Note: This Notice should be entered into the patentfile.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTS 

Alexandria, Virznia 22313-1450OV

 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TTILE

08/595,323 02/01/1996 DANIEL J. SAMUEL 630-009
CONFIRMATION NO.4650

2/776 POA ACCEPTANCE LETTER
WARD & OLIVO

SUITE 300 MTA000000042568813
382 SPRINGFIELD AVENUE

SUMMIT, NJ 07901
Date Mailed: 07/15/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 03/04/2010.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/ttkim/

 

Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP. 

Alexandria, Virznia 22313-1450OV

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

08/595,323 02/01/1996 DANIEL J. SAMUEL 16326.701
CONFIRMATION NO.4650

26137 POWEROF ATTORNEYNOTICE
PATENT DEPARTMENT

SKADDEN, ARPS, SLATE, MEAGHER & FLOM LLP MTAAEA
FOUR TIMES SQUARE 000000042566799
NEW YORK, NY 10036

Date Mailed: 07/15/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/04/2010.

«The Powerof Attorney to youin this application has been revoked by the assignee whohasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new addressof record(37 CFR 1.33).

/ttkim/

 

Office of Data Management, Application Assistance Unit (671) 272-4000,or (671) 272-4200, or 1-883-786-0101

page 1 of 1
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