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PATENT
Attorney Docket No. 16326-701

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 methods for reducing

message rate and latency.

5 Background of 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 of interactive applications on personal

10 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

15 sound is played.
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As computers have become more powerful and common, it has become
important to connect them together in networks. A network is comprised of
nodes and links. The nodes are connected in such a way that there exists a path
from each node over the links and through the other nodes to each of the other
nodes in the network. Each node may be connected to the network with one
or more links. Nodes are further categorized into hosts, gateways and routers.
Hosts are computer systems that are connected to the network by one link.
They communicate with the other nodes on the network by sending messages
and receiving messages. Gateways are computer systems connected to the
network by more than one link. They not only communicate with the other
nodes as do hosts, but they also forward messages on one of their network
links to other nodes on their other network links. This processing of
forwarding messages is called routing. In addition to sending and receiving
messages and their 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 whose sole function is the forwarding of messages on one network
link to the other network links to which it is connected. A network consisting
of many network links can be thought of as a network of sub-networks with
gateways and/or routers connecting the sub-networks together into what is
called an internet. Today the widely known example of a world wide internet is
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 runs into the limitations of the
existing network technology.

As an example, consider a game designed to be deployed over a network
which is to be played by multiple players simultaneously. The game could be
implemented in soﬂwafe 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 of the other players and send
messages out 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 game that created the illusion of a spatial
environment where each player could move, the packets could contain
information about the new positions of the /players as they moved. Today there
are many commercial example of PC games that can be played between
multiple players on Local Area Networks (LANS) or by two players over dial-
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 modem is particularly simple.
If the message rate 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 modems and phone line is small and will not be noticed in
most games. Unfortunately, the case of two players is uninteresting for
networked interactive applications. With the same game played 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 message rate will be 70 messages sent per second and 70
messages received per second. As can be seen the message rate increases
linearly with the number of players in the game. The message rates and data
rates supported by popular LANSs are high enough to support a large number of
players at reasonable message sizes. Unfortunately, LANs are only deployed in
commercial applications and cannot be considered for deploying a networked
interactive application to consumer users.

The wide area networks available today to consumer users all must be
accessed.through dial-up phone lines using modems. While modem speeds
have increased rapidly, they have now reached a bit rate of 28.8 Kbits/sec
which is close to the limit set by the signal-to-noise ratio of conventional phone
lines. Further speed increases are possible with ISDN, but this technology is
not ready for mass market use. Other new wide area 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 way that
operates with existing networking and communications infrastructures.

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. Assume that the network used in
this example is the Ihtemet so that all of the network protocols and routing
behavior is well defined and understood. If the game uses TCP/IP to send its
messages between the PCs in the game, the PPP protocol over the dial-up

phone lines 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 messages are sent 10 times per
second to each of the other PCs in the game and received 10 times per second
from the other PCs. This is 35.0 Kbits/sec which exceeds the capabilities of the
modem by 20%. If the messages are reduced to 20 bytes, just 8 players can be
supported, but this approach clearly cannot support networked interactive
applications with large numbers of participants. There are other problems
beyond just the bandwidth of the network connection. There is the loading on
each PC caused by the high packet rates and there is the latency introduced by
the time needed to send all of the outbound packets. Each packet sent or
received by a PC will require some amount of processing time. As the packet
rate increases with the number of players in the game, less and less of the
processor will be available for running the game software itself. Latency is
important in an interactive application because it defines the responsiveriess of
the system. When a player provides a new input on their system, it is desirable
for that input to immediately affect the game on all 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. Latency in this case will be the time from when a player acts to
move a target to the time that the target has moved on the screens of the other
players in the game. A major pdrtion of this latency will come from the time
needed to send the messages to the other seven players in the game. In this
example the time to send the messages to the other 7 players will be
approximately 50 ms. While the first player of the seven will receive the
message quickly, it will not be until SO ms have passed that the last player of

the seven will have received the message.
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Internet Protocol Multicasting

As mentioned before, 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 corresponds to a layer 3 or Network layer protocol. It provides
services for transmission and routing of packets between two nodes in an
internet. The addressing model provides a 32 bit address for all nodes in the
network and all packets carry source and destination addresses. IP also defines

the routing of packets 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/router or if
not, the address of another gateway/router on one of the local network links to
which the packet should be forwarded. On top of IP are the layer 4 transport
protocols TCP and UDP. UDP provides datagram delivery services to
applications that does not guarantee reliable or in-order delivery of the
datagrams. TCP is a connection oriented service to applications that does
provide reliable delivery of a data stream. It handles division of the stream into
packets and ensures reliable, 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 UDP are unicast protocols:
packets, streams or datagrams are transmitted from a source to a single
destination.

As an example, consider Figures 1 and 2. Figure 1 shows a 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 payload to 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 protocols are 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 components in 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 network links 11, 12, 15 and 18 and through routers 5,
6, and 8 to reach host 3. In a 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 host that it
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

Petitioner Riot Games, Inc. - Ex. 1003, p. 20 |



10

15

20

25

-8-

one another as in this example, each host will send three messages and receive
three messages eight to ten times per second. As the number of hosts in the
application that need to communicate with one another grows, the meséage

rate will reach a rate that cannot be supported by conventional dial-up lines.
This makes unicast 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 number of participants.

Work has been done to attempt to extend the IP protocol to support
multicasting. See RFC-1112 “Host Extensions for IP Multicasting.”. This
document describes a set of extensions 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 which it is
addressed. Hosts may join and leave groups dynamically and the routing of
multicast datagrams is 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 of the
multicast routers. For distributed multicast messaging to work in a wide area
network, all of the routers handling datagrams for multicast hosts must support
the routiﬁg of multicast datagrams. Such multicast routers must be aware of

the multicast group membership of all of the hosts locally connected to the
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router in order to deliver multicast datagrams to local hosts. Multicast routers
must also be able to forward multicast packets to routers on their local network
links. Multicast routers must also decide to which if any local routers they
must forward multicast datagrams. When a multicast datagram is received, by
a multicast router, its group address is compared to a list for each local
multicast router of group addresses. When there 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 up to date list of group addresses
for which they are to forward datagrams to. These lists are updated when
hosts join or leave multicast groups. Hosts do this by sending messages using
Internet Group Management Protocol (IGMP) to their immediately-
neighboring multicast routers. A further attribute of distributed multicast
messaging is that the routers must propagate the group membership
information for a particular group throughout the network to all of the other
routers that will be forwarding traffic for that group. RFC-1112 does not
describe how this is to be done. Many different approaches have been defined
for solving this problem that will‘ be mentioned later 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 datagrams in an inter-network supporting
distributed multicast messaging.

The distributed multicast messaging approach has a number of undesirable
side effects. The process of propagation of group membership information to
all of the relevant routers is not instantaneous. In a large complex network it
can even take quite a period of time depending on the number of routers that

must receive 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 the algorithm that is used. RFC-1112 mentions this problem and
some of the side effects that must be handled by an implementation of a
practical routing algorithm for multicast messaging. One problem results when
groups are dynamically created and destroyed. 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 of group address assignment.
This will result in incorrect datagram delivery, where hosts will receive
unwanted datagrams from the duplicate group. This requires a method at each
host to filter out the unwanted datagrams. Another set of problems result from
the time delay from when a group is created, destroyed or its membership
changed to when all of the routers needed to route the datagrams to the
member hosts have been informed of these changes. Imagine the case where
Host N joins an existing group by sending a join message to its local router.
The group already contains Host M which is a number of router hops a§vay
from Host N in the network. Shortly after Host N has sent it join message,
Host M sends a datagram to the group, but the local router of Host M has not
yet been informed of the change in group membership and as a result the
datagram is not forwarded to one of the particular network links connected to
the local router of Host 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 of M has
its group membership information updated. Other related problems can also
occur. When a 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 of that
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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 of unnecessary
datagrams being carried in a large network when there are many active
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 group in order to
send a message to all of other hosts in the group. This is an improvement over
conventional unicast messaging where one message would need to be sent to
each of the other hosts in a group. However, distributed multicast niessaging
does nothing to reduce the received message rate at each of the hosts when
multiple hosts in a group are sending messages to 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 messages to 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 of distributed multicasting is shown in Figures 3 and 4. Figure
3 shows a network with multicast routers 39, 40, 41, 42, 43 and 44 and hosts
35, 36, 37, 38 and network links 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 was created

and each of the hosts joined the message group so that each of the multicast
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routers is aware of the 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 manner host 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 to all the
members of the 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 packet is
received by multicast routers 40 and 43. Multicast router 43 sends the packet
onto network link 50 and router 40 sends its 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 where it 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 process is 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 messages that
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 membership is rapidly changing
and requires a special network infrastructure of multicast 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 when placed 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 where all the participants agreed to
connect the coﬁference 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 thousands or
even millions. The multicast group would exist for the duration of the
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 was established or broken.

While IP and multicast extensions to IP are based on the routing of packets,
another form of wide 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,
ATM is fundamentally connection oriented. An ATM network consists of
ATM switches interconnected by point-to-point links. The host systems are
connected to 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 of multicasting. There are a number of
proposals for layering multicasting on top of ATM. One approach is 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.
ATM cells 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 gfoup 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. The cells
carfied by the point-to-multipoint connection are duplicated when necessary by
the ATM switches at the branching points in the network tree between and
forwarded down the 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 problems as distributed multicasting when used for
an interactive application. Each host still receives individual cells from each of
the other hosts, so there is no aggregation of the payloads of the cells targeted
at a single host. There is no support for addressing cells to hosts based on

logical operations on the sets of members of host groups.

Related Prior Art o
There are a number of existing patents and European patent applications

that are related to the area of the 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 Doeringer et 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 datagrams in distributed multicast networks.
None deal with the problems described previously for this class of multicast
routing and message distribution such as poor behaviors when the message
groups change rapidly. In all 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 means to 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 Sivakumar et al. These three patent applications deal
with the transmission of data streams from a source to a group of destinations.
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
means to reduce the received message rate, no method to aggregate messages
and provide no method in the messages to perform logical operation on

message groups.
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SUMMARY OF THE INVENTION
The present invention relates to facilitating efficient communications

between multiple host computers over a conventional wide area
communications network to implement an 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 of message groups used by the 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 thought of as a session
layer protocol built on top of a transport or applications layer protocol. The
ULP protocol 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 server using 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 must first 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 messages to 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 by the server. Each
message group is 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 network is
a conventional unicast network of network 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 sent from the hosts to a message
group that they are members of. As before, a TLP such as IP (where the
message header contain 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 messages to the
GMS, that each host as already established a connection to the GMS and
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
receives all of these messages and sees that each message is addressed to
implicit message group G with members H, I, J, and K. The GMS can either
process the message with or without aggregating their payloads. Figure 6
shows the case where there is no aggregation and Figure 7 shows the case with
aggregation.

Without aggregation, the GMS generates the outbound messages 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, and 95 which it sends to the hosts. The
datagrams have TLP headers with the source and destination TLP addresses of
the GMS and the hosts respectively. The next field in the datagrams is the
destination ULP of the datagram. Datagrams 84, 85, and sent to host 58 with
TLP address A and ULP address H. Datagrams 87, 88, and 89 are 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 GMS has
performed echo suppression. This is selectable attribute of the GMS since in
some applications it 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 how the 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 message traffic that a host must process in 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 number of
messages received by the hosts. Without aggregation we can achieve the same
message rate 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 causes for distributed multicasting. Group membership can be
changed very rapidly. Groups can be created, joined and left by single unicast
messages from hosts to the GMS. These messages will be point-to-point
messages and will not have to propagate in throughout the network nor have to
cause routing table changes in the routers. This ability to rapidly and
accurately change group membership is critical to the implementation of
networked interactive applications. Consider a computer game for multiple
players that supports hundreds of players that are spread throughout a three
dimensional space created by the game. At any time only a few players will be
able to see and effect one another in the game since other players will be in
other areas that are out of sight. Using conventional phbne lines to carry the
data from each players computer to the network, it will not be possible to send
all actions of each player to all 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. Itis only necessary to send data between the players that are in close
proximity to one another. These "groups" of players naturally map onto the
message groups of the 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

game or cause inconsistent 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 GMS where all of the messages are received prior to being
sent to the hosts. Figure 7 shows an example of how this works. The hosts
send their messages to the GMS in 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 GMS receives all 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 message is 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 frdm 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 message is 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 amount of data that must be sent and received by each host. Since
the bit rate over conventional phone lines 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 between the hosts.

Hosts create, join and leave message groups using control messages in the
ULP protocol to the GMS. Hosts may also read and write application specific

state information that is stored in the GMS. When hosts send messages to
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other hosts, the message must be at least addressed to an implicit groupi
address. The ULP implicit address will élways be the primary address in a
message from one host to another. The message may optionally specify
auxiliary destination addresses. In many cases the implicit ULP address will be
the only destination ULP address in the message. The GMS will handle
delivery of the ULP messages addressed to the implicit message group to all of
the hosts that are members of the group. A ULP send message may optionally
specify an address list of auxiliary addresses in addition to the primary
destination of the implicit ULP address. This auxiliary address list can contain
only unicast and logical ULP addresses. The address list can also specify set
operators tb be performed between the sets of host ULP addresses defined by -
the unicast addresses and logical groups. Once the address list has been
processed to 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 groups is very useful in interactive applications. It allows a single
ULP message to selectively deliver a message to hosts that fit a set of
computed criteria without the sending host having to know the anything about
the members of the groups in the address list. Recall the example of a
networked game with hundreds of players in a three dimensional environment
created by the game. Consider an implicit message group consisting of all of
the game players in a certain area of the game where all of 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 message to all the players within the area that were on one

team, a ULP message would be sent to the ULP implicit message group for all
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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 messages to 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 grouf messaging approach, as oppose to the above
described “distributed multicast messaging” approach. The present invention
overcomes the 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 message rate, no method to aggregate messages and provide no
method in the messages to perform logical operation on message groupé. This

differs from the present invention where messages from multiple hosts
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addressed to a message group are received by a group server which processes
the contents of the messages and transmits the results to the destination hosts.

The present invention is also different from the source to destination
multicast streams approach disclosed in EP 0 637 149 A2, PCT/US94/11282
and PCT/US94/11278. 1In 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 of the 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 shows the unicast datagrams on a conventional unicast network
that would be needed to implement an interactive application between four
hosts.

Figure 3 shows a prior art multicast network consisting of hosts, network
links and multicast routers.

Figure 4 shows a multicast datagrams on a prior art multicast network that
would be needed to implement an interactive application between four hosts.

Figure 5 shows a 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 shows the detailed datagram format and address format for ULP
messages in accordance with the present invention.

Figure 10 shows the 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 muiltiple
users. The method consists of three components: a host protocol interface, a
protocol and a server. The protocol is between the host protocol interface and
the server and is implemented on top of the network transport protocol of a
wide areé network. The protocol is 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 Layer of 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 network transport services of the network communications
stack.

The interactive application can send and receive conventional network
messages using the host interface to the TLP. The interactive application also
can send and receive ULP messages through the host interface 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
message sent to the TLP address corresponding to that ULP address. This
allows the ULP messages to be handled transparently by the transport
mechanisms of the 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 ULP is layered on top of the TLP, the group
messaging functions of the ULP operate on a conventional unicast network
where TLP messages can 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 messages are processed locally by
the server and may be acknowledged to 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 messages to 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
connecfced 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 message to each of the hosts in three new ULP messages
individually sent to the three hosts. Since each message is encapsulated in a
TLP message, the messages are properly carried over the conventional unicast
network. The first ULP message is sent by the group messaging server to host
61. This message is carried by network links 71, 70, 72 and 75 and routers 67,
63, 64 and 65. The second ULP message is sent by the group messaging server
to host 60. This message is carried by network links 71, 70, 73 and 76 and
routers 67, 63, 64 and 66. The third ULP message is sent by the group
messaging server to host 61. This message is 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 format is 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 message type
field 124 indicates whether it is a send or receive message, if it is a control
message or a state message. The following table shows the different message

types. The ULP message type field must be present in a ULP datagram.

Message Types
Send
Receive
Send Control
Receive Control
Send State
Receive State

A bW~

Send messages are always sent from a host to a group messaging server.
Messages from a group server to the hosts are always receive messages. Send
Control messages are messages from hosts to a group messaging server
requesting a control function be performed. Receive Control messages are

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 messages that allow hosts to
read and write application specific state storage in the group messaging server.
The specific control functions supported by the ULP will be explained later.

The destination ULP address 125 is required in ULP datagrams and
specifies the primary destination of the ULP message. The address count field
126 is required in ULP send message types and is not present in ULP receive
message types. When the address count field in a ULP send message is non-
zero, it specifies the number of auxiliary destination addresses for the send
message that follow the address count field. These auxiliary destination
addresses are shown as items 127 and 128, but it 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 datagrams is 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
ULP address 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
messages only support payloads with a single payload element, so the message
count is 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 ULP is divided into three segments: unicast host

addresses, implicit group addresses and logical group addresses. All source
and destination addresses in ULP must be in this address space. The ULP
address space is 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 allbw multiple address
lengths to be supported. The address type field 131 indicates the type of ULP

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

follows:
Address Type Encoding
00 Unicast Host Address
o1 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 address field to become the most

significant bit of the address. This doubles the size of the address space for

Petitioner Riot Games, Inc. - Ex. 1003, p. 42



-30-

unicast host addresses which is useful since there will generally be more hosts

than group messaging servers.
-

Address Format Encoding
‘ DX 5 0 29 Bit Address Field
/\ 77\ 10 4 Bit Address Field

110 11 Bit Address Field

ULP unicast host addresses are assigned to each host when it first connects
10 to a group messaging server. When a host sends a message to other ULP
address, the unicast ULP address of the 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
15 address. This means that hosts cannot send ULP directly 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
20 implicit message group. The host requesting the creation of the implicit
| message group becomes a member of the message group when it is 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 of ULP addresses
25 of hosts 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 members of the 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 addresses in a
payload element. The support of set operations between message groups as
part of a ULP send message will be explained in a later section on ULP send

messages.

Group Messaging Server Internal Functions

The internal components of the group messaging server are shown in
Figure 10.

In the preferred embodiment, the group messaging server is a general
purpose computer system with a network interface to connect it 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 network but 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 map for all hosts
currently connected to the GMS. This address map is a list of the ULP host
address of each host connected to GMS and its corresponding TLP address.
This enables the control function to construct the necessary TLP headers for
sending ULP messages to the hosts connected to the GMS. Item 138 is a list

of all 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, some applications 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 of the
current state of the application in order to be consistent with the other hosts
that already where part of the application. To read and write this state storage
area, the ULP supports send and receive state message types. Within these
messages, there is the ability to access a state address space so that different
portions of the 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. These are software processes that are at the heart of the ULP. Each
implicit ULP addresses recognized by the GMS has a one-to-one
correspondence to a ULP server 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 message is
sent to and processed by a ULP server process. These processes are created by
the GMS control function in response to ULP control messages to create new
implicit ULP addresses. They are destroyed when the last host which is a
member of its message group has left the message group. Internal to a ULP
server process is a list, 142, of the ULP host addresses of the members of 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 which is used to
aggregate multiple messages to a single host into a single message.

Item 145 maintains a list of all of the logical ULP addresses and message
groups in thé GMS. Items 144 and 146 represent two of multiple logical ULP
addresses. For each logical ULP address, there is a corresponding list, 147 and
148 of the host ULP addresses of the members of the logical message group.
The logical message groups are not tied to specific ULP server processes, but

are global with a GMS to 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

group attributes. These control functions are implemented by a ULP send and
receive control messages. The control functions are initiated by a host sending
a ULP send control message to a GMS. These messages only allow a primary

ULP destination address in the message and do no allow auxiliary addresses.

‘The primary ULP address is 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 ULP receive 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

ULP address in the message is a fixed address that indicates the connect

function. The source ULP address and any data in the payload are ignored.
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Upon receiving this message, the GMS control function, 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 GMS control 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 host connection. The
destination ULP address in the message is the ULP address assigned to the
host. The host saves this and uses it 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. The destination

ULP address in the message is 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 GMS control 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 of the payload that indicates
successful host disconnection. The destination ULP address in the message is
the ULP address assigned to the host. 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 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 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 message is a fixed address that
indicates the create implicit group function. The GMS control function
allocates a new implicit ULP address, adds it to the implicit ULP address list
138 and creates a new ULP server process 140. The host that sends this
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 membership list
142 in the ULP server process. 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 of the payload that indicates
successful implicit group creation. The source ULP address in the payload is
the ULP address assigned to the new implicit group. 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.

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 message is a fixed address that indicates the
create logical group function. The GMS control function allocates a new

logical ULP address and adds it to the logical ULP address list 145. The host
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that sends this message is added to the membership list of the logical group.
This is done by adding the source ULP address in the message to the group
membership list 147 for the new logical message group 144. 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 of
the payload that in~dicates successful logical group creation. The source ULP
address in the payload is the ULP address assigned 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 message is a fixed address that
indicates the join group function. The data portion of the payload contains the
ULP address of the group that is to be joined. The GMS control function
looks at this address and determines if it is an implicit or logical ULP address.
If it is an implicit ULP address, the GMS control function finds the ULP server
process selected by the address in the message payload and adds the source
ULP host address from the message to the group membership list 142. Ifitis a
logical ULP address, the GMS control 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 code in the
data portion of the payload that indicates successful group join. The source

ULP address in 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.

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

group that it is a member of. The destination ULP address in the message is a
fixed address that indicates the leave group function. The data portion of the
payload contains the ULP address of the group that is to be left. The GMS
control function looks at this address and determines if it is an implicit or
logical ULP address. Ifit is an implicit ULP address, the GMS control
function finds the ULP server process selected by the address in the message
payload and removes from the group membership list 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 address is de-allocated. If it
is a logical ULP address, the GMS control function finds the logical ULP
address 144 selected by the address in the message payload and removes from
the group membership list 147 the source ULP host address from the. If the
host is the last member of the group, the ULP address is de-allocated. 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 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 allows a host to get a list of all implicit and logical message

groups currently active on a GMS. The destination ULP address in the
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message is a fixed address that indicates the query groups function. Any data
portion of the payload is ignored. Upon successful completion, the GMS
control function responds with a receive control ULP message addressed to the
host along with a payload with multiple payload elements. The first payload
element contains a function code indicating successful query groups. The
source ULP address in the first payload element is ignored. Each of the
subsequent payload elements contain a ULP group address in the source
address field of the payload element that is one of the active group addresses
on the GMS. There is no data field 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 get a list of all hosts that are members of a
message group. The destination ULP address in the message is a fixed address
that indicates the query group members function. The data portion of the
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 addressed to the host along with a payload with multiple
payload elements. The first payload element contains a function code
indicating successful query group members. The source ULP address in the
first payload element is ignored. Each of the subsequent payload elements
contain a ULP host address in the source address field of the payload element
that is one of the active group addresses on the GMS. There is no data field in

these subsequent payload elements. If there is an error, the control function
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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 group members.

Query group attributes

This function allows a hbst to get a list of the attributes of a message
group. The destination ULP address in the message is 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 GMS control function responds with a receive control ULP
message addressed to the host along with a payload with a two payload
elements. The first 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 message to the host with a function code in the data portion of a

payload with a single payload element indicating failed query group attributes.

Send Message Operation
In order to fully understand the operations of the send message function, a

number of individual cases are worth considering.
ingle implici ination

The most simplé case is a send message to a single implicit ULP address.
In all send message datagrams, the destination ULP address 125 must be an
implicit ULP address. In this case of a 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 of the 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 may only have a single payload item so their message
count field 116 must always be one.

The host sends the send message onto the network with a TLP header
addressing the datagram to the GMS that is the selected target of the message.
The GMS receives 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 address list 138. If the address does not exist, an error
message is returned to the sending host with a ULP receive message datagram.
If the address is 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 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 member of the message group served by the ULP
server process 140. The members of the group will have their host ULP
addresses listed in the host address list 142. Each message queue in a ULP
server process will fill with payload items that are targeted at particular
destination hosts. The mechanisms by which payload items are removed from
the queues and sent to the hosts will be described later.

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 of the host sending

Petitioner Riot Games, Inc. - Ex. 1003, p. 53



10

15

20

25

» »
e ®

-41-

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 GMS that is the selected target of the message.
The GMS receives 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 address list 138 and the unicast host ULP auxiliary address
in the host address map 137. If either 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 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 ULP server 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 checks to see if this
address is a member of the message group defined by the host address list 142.
If it is not, no further action is taken and the payload item in the message is not
placed in any of the message queues 143. If the host address is in the message
group, the payload item in the message is placed in the single message queue
corresponding to that host. The net effect is that the ULP server process has
performed a 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 members of the set of hosts defined by the
auxiliary address. The payload item is them sent only to the hosts that are

members of this set intersection.

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



3

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 GMS that is the selected target of the message.
The GMS receives 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 address list 138 and the logical ULP auxiliary address in list
of logical ULP addresses 145. If either 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 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 ULP server process extracts the
auxiliary ULP address from the message and determines from the address that
it is a logical ULP address. Assume for this example that this logical ULP
address is the logical address 144. The server process fetches the group
membership list 147 corresponding to the logical address and performs a set
intersection operation with the group membership list 142 of the server
process. If there are no members of this set intersection, no further action is
taken and the payload item in the message is not placed in any of the message

queues 143. If there are members of the 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 of the 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 of the 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 address list. The address count 126 holds a count of the total auxiliary
addresses in the address list 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 message list. 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 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 GMS that is the selected target of the message.
The GMS receives the message and the GMS control function 136 determines
that it is a send message datagram and looks up the implicit ULP message in
the implicit ULP address list 138 and all of the addresses in the address list
either in the host ULP address map 137 or in the logical ULP address list 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 GMS control function removes the TLP header from the datagram
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and sends the ULP portion to the ULP server process corfesponding to the
destination implicit ULP address. Assume for discussion that this is the ULP
server process 140. The ULP server process extracts the auxiliary ULP
address list from the message and scans it from beginning to end. The scanning
and processing of the set operators is done in post-fix fashion. This means that
arguments are read followed by an operator that is then applied to the
arguments. The result of the operator becomes the first argument of the next
operation. Therefore at the start of scanning two addresses are read from the
address list. The next address will be an operator that is applied to the
arguments and the result of this operator is the first argument to be used by the
next operator. From then on a single address is read from the address list
followed by a Jogical ULP address which is operator on the two arguments
consisting of the new argument and the results of the last operator. The logical
address used to indicate set complement is not a set operator, by an argument
qualifier since it can precede any address in the address list. 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 member of the message grbup
selected by the implicit ULP address in the send message, the effective
argument is the set of all hosts that are members of the implicit message group.
If the set complement qualifier precedes a unicast host address which is a
member of the message group selected by the implicit ULP address in the send
message, the effective argument is the set of all hosts that are members of the
impliéit message group except for the original unicast host address qualified by
the complement function. If the set complement qualifier precedes a logical

ULP address the effective argument is the set of all hosts that are members of
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the implicit message group specified by the send message except hosts that are
members of the logical message group preceded by the set complement
modifier. Once the entire address list has been processed to a single result set
of hosts, a set intersection operation is performed on this set and the set of '
members of the implicit message group 142 defined by the implicit address in
the send message. If there are no members of this set intersection, no further
action is taken and the payload item in the message is not placed in any of the
message queues 143. If there are members of the set intersection operation,
the payload item in the message is placed in the queues corresponding to the

hosts that are members of the set intersection.

Message Delivery and Aggregation
Once messages are entered into the message queues in the ULP server

processes, there are a variety of ways that they can ultimately be delivered to
the targeted hosts. In the invention, the delivery method is set on a per-ULP
server process basis 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 invention is 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 message to a group that it
belongs to. This means that the host will not receive a copy of its own message
to the group either as a single un-aggregated message or as a payload item in
an aggregated message. This is controlled by a ULP server process attribute
that can be changed to stop echo suppression, but echo suppression is 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 queue for 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 GMS control function 136 where it will be used to create a
ULP receive message sent to the destination host. The GMS control 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 message type 124 will be ULP receive,
the destination ULP address 125 will be the destination host, the address count
will be 0 and there will be no auxiliary addresses. The payload in this case will
have a message count 116 of 1 and the payload item comprised of fields 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 member of the group sends a message to every other
member of the group at a fixed rate. With immediate delivery, each host will
send three messages to the other members of the group and receive three
messages from the other members of the group at the fixed rate. This is
acceptable is the size of the group is small and the message rate is 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 message rates 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 message rate 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 such as the internet.
Aggregation

A key concept in the present invention is the aggregation of multiple
messages in a message queue into a single ULP receive message to a host that
contains multiple payload items in the payload. The ULP server process 140
removes payload 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. These individual host areas
within the aggregation buffer are called host aggregation buffers. The start and
end of this aggregation period can be controlled in a number of ways that 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 ULP host address of the corresponding host are sent to the GMS
control function 136 where it will be used to create a ULP receive message
sent to the destination host. The GMS control 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 message type 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 messages to all the other hosts in the group at a periodic
rate. Aggregation will be very effective in collecting together all of the
messages from 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 of hosts are sending messages to the group at a periodic rate, it is often
the case in many interactive applications that the data being sent by each host
to the group is very similar to the messages sent by.the other hosts. This
affords the opportunity within an aggregated payload of multiple 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 themselves to this application. The first data element in the first payload
item can be sent in uncompressed form with each subsequent data element

being compressed using some form of difference 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. The first data element in
an aggregated payload can be used as this predictor with the subsequent data
elements coded using such a data compression method. These conventional
data compression methods do not assume any knowledge of the internal
structure or function of portions of a data element to compress. It is also
possible to make use of application specific coding techniques that take
advantage of such knowledge to potentially achieve much higher coding

efficiency.

S ochron
One method by which the aggregation time period can be defined is called

Server Isochronous or SI. In this method, A ULP Server Process defines a
uniform time base for defining the aggregation time period. This time base is
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
ULP server process are created. The time period is a fixed time interval during
which the ULP server process will accumulate messages in the message
queues, aggregate the messages in the queues and send the aggregated
messages to the targeted hosts. The aggregation offset defines the point after
the start of the time period after which arriving messages will be stored in the
message queues for 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 queues after the aggregation offset. Only those

messages in the queues before 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 which is the transmit offset after the
start of the time period. The result 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 messages are sent to the hosts. »

Another embodiment of the SI method is to allow the ULP server process
to dynamically vary the time period based on some criteria 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 number of payload bytes received per second. One
reasonable function would be to shorten the aggregation period as the rate or
received messages or 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/or received 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 method of defining 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 members of the implicit message group which is operating is HS
mode. Once every host in the message group has taken a turn, the aggregation
period ends. A snapshot of the contents of the message queues is 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 refinement to 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 types that 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. If a host attempts to take more turns
than allowed, the messages are ignored.

This aggregation technique has the additional benefit of causing the hosts
which are member of an HS implicit message group to have their processing
functions synchronized when they are executing the same interactive
application. Many networked interactive applications are based on a simple
overall three step operational model: wait for messages from other hosts,
process the messages and the local users inputs to update the local application,
send messages to 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 ULP server process
will wait until all of the members of the message group has completed their
turns and sent a message to 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. They will all then start
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processing these messages along with the local user inputs. Even if they
perform their processing at different speeds and send their next messages to the
group at different times, the HS ULP server will wait until all have completéd
their processing and reported in with a message to the group. This will keep all
of the 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 on all of the hosts. Only network propagation delays from the
GMS to the hosts and different processing speeds of the hosts will cause the
start and completion of their 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 way to do this in the context of the present invention.
Preferred Embodiment

The detailed description of the invention has described a datagram
implementation of the invention as the best way to explain the invention. The
preferred embodiment of the invention is as follows. .

In the preferred embodiment, the wide area network is the Internet and the
TLP protocol is TCP/IP. The GMS is a general purpose computer system
connected to the Internet and the hosts are personal computers connected to
the Internet. |

TCP/IP provides an number of advantages that provide for a more efficient
applications interface on the hosts 151. TCP/IP supports the concept of source
and destination port numbers in its header. The ULP can make use of the port
numbers to identify source and destination ULP connections. Most ULP send
messages will be from hosts to a implicit ULP group addresses and most ULP

receive messages will be from the implicit ULP addresses to the ULP host
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addresses. All of these and the ULP message type field 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. There is the slight complication of the
aggregated ULP receive messages sent from a ULP server process to a hosts.
Here the destination port will be the host the source port will be for the implicit
ULP group address and the 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 provides reliable 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 destinafion IP address and source and destination TCP/IP port
numbers.

At the interface to the application on the hosts, the preferred embodiment
of the ULP is as a session layer protocol. In the preferred embodiment the
application on a host opens a 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 host interface 151 tagged with this session ID. The
session ID defines a host and implicit ULP pair including the TCP/IP TLP
address of the GMS server that is running the particular ULP server process for
the implicit ULP address. By binding the transport address of the GMS of a

ULP server process to the session ID, we can transparently to the application
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support multiple group messaging servers on the network and 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
One possible extension to the invention is to extend the ULP to support a

common synchronized time base on the GMS and the hosts that are connected
to it. This would be most interesting in context of the SI message aggregation
mode. The SI time base on the GMS could be replicated on all of the hosts and
all of the hosts and the GMS could lock these time bases together. There are
known methods to synchronize time bases on multiple computer systems. One
such method is 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 processed results.

Clearly, the host system need not be personal computers, but could also be
dedicated game consoles or television 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 means for wide area
packet or datagram transport are possible including ATM networks or a digital
cable television network.

The inveption 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 ¢pirit 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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WHAT IS CLAIMED IS:
1. A mégthod for providing group messages to a plurality of host

computers connégcted over a unicast wide area communication network,

providing a graup messaging server coupled to said network, said server
communicating with said plurality of host bomputers using said unicast
network and maintatning a list of message groups, each message group
containing at least orle host computer;

sending, by a firstihost computer belonging to a first message group, a
message to said serven via said unicast network, said message containing a

payload portion and a portion for identifying said first message group; and

transmitting, by saic, server via s2id usicgst network, said payload portion
to selected host computérs belonging t

2. The method cf claim 1 %ein said selected host computers
comprising all host computers belong to said first group except said first host
computer. '

3. The method of ¢laim 1 wherein said message also contains a portion
for identifying a second megsage group, said selected host computers being
selected from a set operatiof of members in said first and said second message
groups.

4, The method of claim 1 further comprising the step of creating, by a
second host computer, said fifst message group by sending a first control

message to said server via saiq unicast network.
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5. The methpd of claim 4 further comprising the step of joining, by

group.
6. The method of claim 1 wherein said network is Internet and said

server communicates with sai{ plurality of host computers using a session layer

—pratocol

{ /1/ A method for providing group messages to 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 of host 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, messages to said server via said unicast network, said messages
containing a payload portion and a portion for identifying said first message
group;

aggregating, by said server in 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; and

transmitting, by said server via said unicast network, said aggregated
message to a recipient host computer belonging to said first message group.

9"/8’. The method of claim// wherein said time interval is a fixed period of

time.
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9 The methqd of claim.7"wherein said time interval corresponds to a
time for said server to receive at least one message from each host computer
belonging to said first message group.

L/_/I—O.’ " The method of claim #further comprising the step of creating, by
one of said plurality of host computers, said first message group by sending a

first control message to said server,via said unicast network.

5 M. The method of claim 19 further comprising the step of joining, by

some of said plurality of host computers, said first message group by sending
control messages vie said unicast network to said server specifying said first
message group. [
(t’ 27 The method of claim7 wherein said network is Internet and said
server communicates with said plurality of host computers using a session layer
protocol.

13. A method for pyoviding group messages to a plurality of host
computers connected over dunicast wide area communication network,
comprising the steps of’

providing a group messaging server coup? said network, said server

communicating with said plurality of host fomputefs using said unicast

network and maintaining a list of \nessagg¢ groupg/ each message group
containing at least one host computer;
dynamically joining, by a first hojt computer, message groups on said list
by sending a first control message to daid server via said unicast network, said
first control message specifying a messgge 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 message t& said server via $aid unicast
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network, said sedpnd 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 the steps of:

sending, by said fir§t 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 s

er via said unicast network, said payload portion

10

computer.

16. The method of claim 1% wherein said message also contains a

portion for identifying a second mesgage group, said selected host computers
15 being selected from a set operation okmembers in said first and said second

Petitioner Riot Games, Inc. - Ex. 1003, p. 72



10

15

20

2N -

-

-60-

ABSTRACT
A method for deploying interactive applications over a network containing

host computers and group messaging servers is 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 members of the 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 which lists all of the host members of the group which are the targets of
messages to the group. The group messaging server then forwards the
message to each of the target hosts. In an interactive applicatioﬁ, many
messages will be arriving at the group server close to one another in time.
Rather than simply forward each message to its targeted hosts, the group
messaging server aggregates the contents of each of messages received during
a specified time period and then sendé an aggregated message to the targeted
hosts. The time period can be defined in a number of ways. This method
reduces the message traffic 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:

My residence, post office address and citizenship are as stated below next to my name;

I believe I am the original, first and sole inventor (if only one name is l.isted below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which
a patent is sought on the invention entitled:

SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS

" the specification of which

X  is attached hereto.

was filed on as Application Serial No.
and was amended on )

(If Applicable)

I hereby state that I have reviewed and understand the contents of the above-identified specification,
- including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the examination of this
application in accordance with Title 37, Code of Federal Regulations, §1.56(a) which states in relevant part:
"Each individual associated with the filing and prosecution of a patent application has a duty of candor 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."

I 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 have also identified below any foreign
application for patent or inventor's certificate on this invention having a 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/Year Filed) 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 of each 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 the filing 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)

I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and transact all
_ business in the Patent and Trademark Office connected therewith, and to file, prosecute and to transact all
business in connection with international applications directed to said invention:

Stephen C. Durant 31,506
Michael Hetherington 32,357 é
Hark C. Chan 354 C
Charles D. Holland 35,196
Michael J. Murphy 37,404
Michael J. Panepucci 37,203

Address all correspondence to:

H, C, Chan

Wilson, Sonsini, Goodrich & RosatiA / L0
_650 Page Mill Road T
" Palo Alto, 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 that all statements
made on information and belief are believed to be true; and further that these statements were made with the
knowledge that 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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Full name of sole or

first inventor: Daniel J,ésegh Samuel
Inventor's signature: w A /Z_/

Date: ’/30/"72{; ) 1/,.. o0
Citizenship: USA.
Residence: 1248 Van Dyck Drive, Sunnyvale, CA 94087 (A
Post Office Address: Same as above. ]
§) ~ Full name of second joint
~ inventor, if any: Mar wiatko
. Inventor's signature: L’—\/ }
S e [ e .07
Q Citizenship: US.A.
i Residence: 347 Massol Avenue, #108, Los Gatos ?A 95030 C
Post Office Address: Same as above. >
Full name of third joint
‘f\fh inventor, if any: - Jeffrey Jackiel Rothschild
\ Inventor's signature: W W% ) /) 0
i Date: /,/30// 74 3 -
Citizenship: US.A. :
i Residence: 15560 Old Rggcl}l@‘ogg Los Gatos, CA 95030 C). IQ
Post Office Address: Same as above.

7.

Petitioner Riot Games, Inc. - Ex. 1003, p. 76



.

f

Patent

Attorney Docket No. 16326.701

Applicant or Patentee:Daniel Joseph Samuel et al.

Serial or Patent No.: Unknown
Filed or Issued: Herewith
For:_Server-Group Messaging System For Interactive Applications

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.90(f) and 1.27(c) - SMALL BUSINESS CONCERN

I'hereby declare that I am
[1 the owner of the small business concern identified below: .
X] an official of the small business concern empowered to act on behalf of the concern identified below:

Name of 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 of employees of the concern, including those of its affiliates,
does not exceed 500 persons. For purposes of this 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 of the 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 power to control both.

I hereby declare that rights under contract or 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, Marc Peter Kwiatkowski and Jeffrey Jackiel Rothschild, described in
iX] the specification filed herewith

[1 Application Serial No. , filed
] Patent No. 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 concern 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 change in 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
‘maintenance fee 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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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are belicved to be true; and further that these statements were made with the knowledge that
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 statement is directed.

Name of Person 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: gxﬁ__ A %@ Date: /"/gf/ Y&

*NOTE: Separate verified statements are required from each named person, concerned or organization having
having rights to the invention averring to their status as small entities. (37 CFR 1.27).
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dence is being deposited with the United States L E

I hereby cemll

Postal Service as first class mail in an envelope addressed to:  Assistant Commissioner C‘ d

for Patents, Washington, D.C. 20231, on: November 15, 1996, ~ N
onmo~ . erapk—

Donna L. Hengit ¥

PATENT

In re application of: )
)
Daniel J. Samuel, et al. ) Examiner: Unknown
)
Serial No. 08/595,323 ) Group Art Unit: 238
) EC / g R 74 I U
Filed: February 1, 1996 ) ury,
) U4 1996
For: SERVER-GROUP MESSAGING SYSTEM ) ROy
FOR 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 of entry of the 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 Commissicner is authorized te 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 page is enclosed:

Respectfully submitted,
WILSON, SONSINI, GOODRICH & ROSATI

By:

H.C. Chan N
Registration No. 35,477

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

Date: November 15, 1996
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CERTIFICATE OF MAILING. 1 hereby centify that this correspondence is being
deposited with the United Statm Pos'al Service with sufficient postage as first class
mail in an ] ddi i C issi for Patents,

Washington, D. c. 20231, on _Hmhsx_u..lm

-Donna L. Hengst

- PATENT
Attorney Docket No. 16326-701

In re Application of:

Examiner: Unknown

Daniel J. Samuel, et al.

Filed: February 1, 1996

For: SERVER-GROUP MESSAGE SYSTEM

)
)
)
)
Serial No. 08/595,323 ) Group Art Unit: 2306
)
)
)
FOR INTERACTIVE APPLICATIONS )

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

Preliminary S

Applicant submits herewith patents, publications or other information of which it is aware,

which it believes may be material to the examination of this application and in respect of which

there may be a duty to disclose in accordance with 37 CFR 1.56.

The filing of this information disclosure statement shall not be construed as a
representation that a search has been made, an admission that the information cited is, or is

considered to be, material to patentability or that no other material information exists.
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U.S. Serial No. 08/595,323

Page 2

The filing of this information disclosure statement shall not be construed as an admission

against interest in any manner.

The following are submitted herewith:

X

PTO-1449 listing the patents and publications listed 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)(i1)

Fee under 37 CFR § 117(i)(1) for submission of Information Disclosure Statement
under § 1.97(d)

The Commissioner is 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

w Ao

H.C. Chan
Registration No. 35,477

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

Date: November 15, 1996
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571 ABSTRACT

An asynchronous transfer mode (ATM) nctwork or the like
employing a method und apparatus for automatically deter-
mining the topology of the neiwork is described. The
method and apparatus provides for each switch in the
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520 MULTICAST?
412768 COMMUNICAT?
L1 217 MULTICAST? (P) COMMUNICAT?

=> s message (2a) server#
38600 MESSAGE
4490 SERVER#
L2 285 MESSAGE (2A) SERVER#

=> s 11 and 12
L3 11 L1 AND L2

=> s group (3a) 12
09:53:49 COPY AND CLEAR PAGE, PLEASE
539501 GROUP
L4 0 GROUP (3A) L2

=> d his
(FILE ’USPAT’ ENTERED AT 09:51:09 ON 14 MAR 1997)

SET PAGELENGTH 62
SET LINELENGTH 78
217 S MULTICAST? (P) COMMUNICAT?
285 S MESSAGE (2A) SERVER¥
11 S L1 AND L2
0 S GROUP (3A) L2

s 11/ab
73 MULTICAST?/AB
67588 COMMUNICAT?/AB
30 (MULTICAST?/AB (P) COMMUNICAT?/AB)

s 12/ab
6163 MESSAGE/AB
687 SERVER#/AB
14 (MESSAGE/AB (2A) SERVER#/AB)

s multicast?/ab and network?/ab
73 MULTICAST?/AB
21435 NETWORK?/AB
52 MULTICAST?/AB AND NETWORK?/AB

s s client? and server? and broker#
1416639 S

3077 CLIENT?
106 S CLIENT?
(S(W)CLIENT?)

5101 SERVER?

387 BROKER#

L8 0 S CLIENT? AND SERVER? AND BROKER#

=> s client? and server? and broker#
3077 CLIENT?
5101 SERVER?
387 BROKER#
L9 22 CLIENTI? AND SERVER? AND BROKER#

=> s 16 or 15 or 17 or 19
L10 93 L6 OR L5 OR L7 OR L9

%&%?
%

.
Senanen
s

D R R e A S T
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10, 1YY/ 1Z:43 | 1MUZYSUS NUL Addition complete | Chg_Scr |
9 Hold/Res [Clr_Out e e f INDC_Add |Pg/Scr_Mode |[Prt_: _Blk

— Text Search >

15 MAR 1997 12:44:13 U.S. Patent & Trademark Office
R R R k% ok ok % ok % % %k % % % ok ok ok ok %k %k % % % %k ¥ %k ¥

Welcome to MESSENGER S97.1 on V-PORT at APS4

S0 8,
4

[N

t

36
LL )

% ok % ¥ % % % K K ¥k X% ¥k ¥k ¥ ¥ ¥ * X
X F % ¥ ¥ % R K K K ¥ ¥ ¥k ¥k ¥k % ® %

R
e o 30 30 30 36 30 36 38 36 3% 46

The files available on this port are:
HOME, USPAT, TRAIN, JPOABS, EPOABS, USOCR

GPI files for BETA testing: EPO and JPO
L E R EEEREEEEEEEEEEEEREEENERER.

FILE ’USPAT’ ENTERED AT 12:44:13 ON 15 MAR 1997

B 3k 36 3 36 38 30 3 3 3636

% * % % % % * ¥ %
WE

. PATENT TEXT FILE
N Vv 4
% %

36 56 30 36 36

® ¥ ¥ X

.3
k3

=> s message# (2a) server# or news (2a) server#
43705 MESSAGE#
4490 SERVER#
348 MESSAGE# (2A) SERVER#
5116 NEWS
4490 SERVER#
7 NEWS (2A) SERVER#
351 MESSAGE# (2A) SERVER# OR NEWS (2A) SERVER#

s wide area network# or wan or internet#
462381 WIDE
779580 AREA
128978 NETWORK#
788 WIDE AREA NETWORK#
(WIDE (W) AREA (W) NETWORK#)
703 WAN
491 INTERNET#
L2 1455 WIDE AREA NETWORK# OR WAN OR INTERNET#

=> s world wide web or 12
33486 WORLD
462381 WIDE
. 97426 WEB
L 6 WORLD WIDE WEB
o (WORLD (W) WIDE (W) WEB)
1457 WORLD WIDE WEB OR L2

s 13 and 11
88 L3 AND L1

% A
A R e A A A A R AR Y FE SR
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S
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88

.
SR

15 MAR 1997 13:05:22

L4
L5
L6
L7

88 S L3 AND L1

U.S. Patent & Trademark Office

18 S (SEND? OR TRANSMIT?) (P) (COMBINE## PACKET# OR COMPRESS## P

0 S LS AND L1

2 S ROUT? (P) COMBIN? PACKET#

d his

(FILE ’USPAT’ ENTERED AT 12:44:13 ON 15 MAR 1997)

SET PAGELENGTH 62

SET LINELENGIH 78

S MESSAGE# (2A) SERVER# OR NEWS (2A) SERVERY
S WIDE AREA NETWORK# OR WAN OR INTERNET#

S WORLD WIDE WEB OR L2

S L3 AND L1

S (SEND? OR TRANSMIT?) (P) (COMBINE## PACKET# OR COMPRESS## P

S L5 AND L1

S ROUT? (P) COMBIN? PACKET#

RN

R I SR IR
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Patent and Trademark Office 2
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

I APPULICATION NO. I FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. ]
>3 L D 16326.701

~ _ B3M1/0320 =1 | EXAMINER |
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Please find below and/or attached an Office communication concerning this application or
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. Application No. Applicant(s)
08/595,323 Samuel et al.
Offlce Actlon Summary Examiner Group Art Unit
Zarni Maung 2315

X Responsive to communication(s) filed on Feb 7, 1996

[J 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 £x 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

X Claim(s) 7-76 is/are pending in the application.
Of the above, claim(s) : is/are withdrawn from consideration.

O Claim(s) is/are allowed.

X Claim(s) 7-16 ) is/are rejected.

(3 Claim(s) is/are objected to.

[J Claims are subject to restriction or election requirement.

Application Papers
Xi See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

[J The drawing(s) filed on is/are objected to by the Examiner.

] The proposed drawing correction, filed on is [ approved [ disapproved.

[ The specification is objected to by the Examiner.

(J The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
(0 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

O Al OSome* [[INone of the CERTIFIED copies of the priority documents have been
[] received.
[ received in Application No. {Series Code/Serial Number)

[J received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

[ 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
X Information Disclosure Statement(s), PT0O-1449, Paper No(s). 3
T Interview Summary, PTO-413
X Notice of Draftsperson's Patent Drawing Review, PT0-948
[ Notice of Informal Patent Application, PTO-152

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

U. S. Patent and Trademark Office

PT0O-326 (Rev. 9-95) Office Action Summary Part of Paper No. 4
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Serial Number:  08/595323 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
obviousness rejections 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 of this title, 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 obvious at 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 manner in which the invention was
made.

Subject matter developed by another person, which qualifies as prior art only under
subsection (f) or (g) of section 102 of this title, shall not preclude patentability
under this 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 names joint inventors. In considering patentability of the
claims under 35 U.S.C. § 103, the examiner presumes that 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

made in order for 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'et al., U.S.
Patent Number 5329619 (hereinafter Page'), in view of Perlman et al., U.S. Patent
Number 5309437 (hereinafter Periman).

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,

Petitioner Riot Games, Inc. - Ex. 1003, p. 93



Serial Number: 08/595,323 Page 3

Art Unit: 2315

clients connected to servers via communications network 22), wherein said method
comprising the steps of:

providing a group broker server (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 request to said
server via said network, said request containing a payload portion and a portion for
identifying said first group (see section I, a particular client requesting services or
sending messages to particular servers. The requests or messages with the HAPI contain
the requester ID and payload portion),

transmitting, by said server via said network, said payload portion to selected host
computeré belonging to said first group (See sections Il and |11, the broker server requests
the required messages from the host servers for the requesting clients, stores the
messages in message queue and transmits the messages to requested clients).

Page' does not explicitly show the message server; However, the broker server 14
requests the required messages frombthe host servers for the requesting clients, stores
the request messages in message queue or reliable 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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Serialv Number: 08/595,323 Page 4

Art Unit: 2315

in view of the broker server having message queue for maintaining méssages from the
clients to the servers. Page' does not explicitly show that the network is a unicast
network; however, Periman teaches that aspect of the invention (see column 5, lines 5-
11, 60-63). Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to use the unicast implementation in Page' in view of
Periman, since it is old and well known in the art to use unicast network in a distributed

client/server disclosed by Page'.

18.  As per claim 2, Page' discfoses the method for providing group messages to a
plurality of host corhputers 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 belong to 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 not include the requester itself. In addition, Periman further teaches that
aspect of the invention (see column 5, lines 50-66, Periman 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 one skill 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.
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Serial Number: 08/595,323 Page 5

Art Unit: 2315

19.  As per claim 3, 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 message also contains a portion for identifying a
second message group, the selected host computers being selected from a set operation
of members in said first and said second message groups (see section IlI, the broker

selects the hosts using host ID and Conv ID).

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 sending a first 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 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 joining, by said
first host computer, said first message group by sending via said network a second

control message to said server specifying said first message group (see columns 15-16).

22.  As per claim 6, Page' discloses the method for providing group messages to a

plurality of host computers connected over a wide area communication network as set
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Serial Number: 08/595,323 Page 6

Art Unit: 2315

forth in above claims, wherein said network is Internet and said server communicates with
said plurality of host computers using a session layer protocols (see column 3, lines 20-

28, session layer is inherent).

23.  As per claim 7, Page' discloses the method for providing group messages to a
plurality of host computers connected over a wide area communication network
comprising the steps of :

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 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 messages to
particular servers. The requests or messages with the HAPI contain the requester ID and
payload portion),

aggregating, by said server in 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 belonging to said first group (see sections Il and |lI, the broker server requests

the required messages from the host servers for the requesting clients, stores the
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Serial Number: 08/595,323 Page 7

Art Unit: 2315

messages in message queue and transmits the messages to requested clients).

Page' does not 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 queue or reliable media and transmits the messages
to the requesting clients. Thérefore, 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
in view of the broker server having message queue for maintaining messages from the
clients to the servers. Page' does not explicitly show that the network is a unicast
network; however, Periman teaches that aspect of the invention (see column 5, 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 made to 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 messages to
a plurality of host computers connected over a wide area communication network as set
forth in above claim, wherein said time interval is fixed and corresponds to a time for said
server to receive at least one message from each host computer belonging to said first

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 sending a first 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 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 joining, by said
first host computer, said first message group by sending via said network a second

control message to said server specifying said first message group (see columns 15-16).

27.  As per claim 12, 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 network is Internet and said server communicates with
said plurality of host computers using a session layer protocols (see column 3, lines 20-

28, session layer is 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 hulticast 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) Web browser 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.

(9) 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 and 0 (zero) days from the mail date of this letter. Failure to respond within the
period for response will result in ABANDONMENT of the 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 whose telephone number is 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 number for this

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 number is 703-305-9600.

March 15, 1997

PARSHOTANDS. LALL
PRIMARY EXAMINER
ART UNIT 234

Page 10
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with the U.S. Postal Service with sufficient postage as first class mail in an pe addressed to: ) .
Assistant Commissioner of Patents, Washington, D.C. 20231, on: =) £ i g: é ; -7 /9 7
elenn  Ford

(Typed or Printed Name of Pepgon Mailing P3per or Fee)

val|
(Signature of Person Mailing Pader’or Fee)

PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFI CE

Samual et 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

1d

L6 G2 HAr
(ERERE

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

0092 dnoYd

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-T13-16.

REMARKS
The Examiner has rejected claims 1-16. The Applicant has canceled claims 1-6 and

13-16. Thus, claims 7-12 are pending in this case.

HAHOMEMJP\MPATH\701\970320.RSP
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Page 2

1. Rejection of Claims 7-12 Under 35 U.S.C. §103 Over Page in View of Perlman,

The Examiner has rejected claims 7-12 as obvious over Page et al in view of Perlman
et al. The Applicant respectfully traverses this rejection. In particular, claims 7-12 require the
steps of

sending, by a plurality of host computers belonging to a first message group,
messages to said server . . ., said messages containing a payload portion . . . ;

aggregating, by said server in 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 does not teach these claim elements. In particular, Page teaches a service broker
that manages service requests and responsive services communicated between servers and
clients. Page teaches three modes of communication: message processing, conversational
communication, and remote procedure call.

None of Page's modes of communication aggregate payloads of messages into an
aggregated payload where the payloads are being sent from a plurality of host computers. See
Page, e.g. Col. 5, line 38 - Col. 6, line 68. None of Page's other features relate to aggregating
payloads of messages being sent from a plurality of host computers.

The cleanup manager identified by the Examiner is a part of the service broker. The
clean-up manager processes 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 overcome this deficiency of Page. Perlman involves a device that
couples segments of an 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 of full IP routers. Perlman does not teach aggregating
payloads of messages.

Accordingly, the combination of Page 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 claims in light of the following amendments and remarks.

The Commissioner is 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.

Respectﬁ;liy submitted,
WILSON, SONSINI, GQODRICH & ROSATI

r

Michael J. Paéprﬁcci ’

Registration No. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

pue: (/5747

{
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CERTIFICATE OF reby certify that this correspondence is being deposited
with the U.S. Postal Service with sufficient postage as first class mail in an egel(rc %d?g’d }3'
~— 7

Assistant Commissiovf\of Patents, Washington, D.C. 2;31, on:

(Typed or Printed Name of Person Maili aper or Fee)

N
(Signature of Person Madhé Paher]or Fee) i

PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFI CE
In re Application of:

Samual et al.
Examiner: Zarni Maung
Serial No.: 08/595,323
Group Art Unit: 2315
Filing Date:  February 1, 1996

0052 dnoyd
L6 Seunr

For:  Server-Group Messaging System
For Interactive Applications

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: v
[X] Response under 37 C.F.R. § 1.111 to official action mailed March 20, 1997.

1 verified statement(s) claiming small entity status
[1 arealsoenclosed [] were submitted previously.
] A Petition for Extension of Time is also enclosed.

[X] No additional fee is required.
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[ An additional fee is required, and is calculated as shown below:
NO. OF HIGHEST NO. EXTRA RATE ADDT'L
CLAIMS OF CLAIMS CLAIMS FEE
PREVIOUSLY
PAID FOR
Total Claims 16 MINUS =16 0 x $22 = 0
Independent Claims 3 MINUS = 3 0 x $80 = 0

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 0
[] A check in the amount of $____is enclosed.
[] Charge $__ to Deposit Account No. 23-2415 (Docket No. 16326-701).

The Commissioner is 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

Michael J. éz{nepucci
Registration No. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

Date:June 5, 1997
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02 JUL 1997 16:21:48 U.S. Patent & Trademark Office

US PAT NO: 5,486,864 [IMAGE AVAILABLE] L7: 2 of 3

CLMS(11)

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 NS of signal passed through said
storage buffer in units of said clock pulses; and

means for incrementing, by the measured transit %, values contained in
sai? further data field in transport packets passed through said storage
buffer.

US PAT NO: 4,506,852 [IMAGE AVAILABLE] L7: 3 of 3
SUMMARY :
BSUM(10)

This . . . in an arrangement using a single instrumentality for
simultaneously imparting both linear and angular momentum to the payload at
the BEME of deployment. This single instrumentality is a spring arrangement
comprising two or more canted springs between launch vehicle
structure and WFPRER 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 [IZIREM-

=> d his
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o UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

%% j Address: Box ISSUE FEE
®ares o ASSISTANT COMMISSIONER FOR PATENTS
WASHINGTON, D.C. 20231

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

BaMl /0709

NOSONSIND GOODRICH & ROSATI
AN FAEE MILL RD
FALD SLTO oA 24304

APPLICATION NO. | FunGoaTE - | TOTALCLAMS ] EXAMINER AND GROUP ART UNIT |  DATEMmAILED
e S A e gesnl/ 96 [ MALNGE, 7 g e (7 /159 292
First Named R
- Applicant SAMUEL , DANIEL T,
TITLE OF ' DR
INVENTION - SERVER-GROUF MESSAGING SYSTEM FOR INTERACTIVE a&FFLICATI DINES
ATTY'S DOCKET NO. CLASS-SUBCLASS | BATCHNO. | APPLN.TYPE | SMAWLENTTY | - Feepue | DATE DUE.
2 lezze, 701 AP5-200, 1710 Flg UTILITY YES F&45. 00 10/ 0297

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above. Ifthe SMALL ENTITY is shown as NO:
if the SMALL ENTITY is shown as yes, verify your
current SMALL ENTITY status:

A. If the status is changed, pay twice the amount of the A. Pay FEE DUE shown above, or
FEE DUE shown and notify the Patent and _
Trademark Office of the change in 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 shown above.

Il. 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 has already been paid by charge to deposit account, Part B should be completed and returned.
If you are charging the ISSUE FEE to your deposit account, section “6b” of Part B should be completed.

Il All communications regarding this application must give application number and batch number.
Please direct all communication prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Patents Issuing on applications filed on or after Dec. 12, 1980 may require payment of
malntenance fees. It Is patentee’s responslblllty to ensure timely payment of maintenance
fees when due.

PARION

PTOL 85 (REV: 05-96)(0651-0033) 3. PATENT AND TRADEMARK OFFICE COPY
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i@ “ & Patent and Trademark Office
© reres of It Address: COMMISSIONER OF PATENTS AND TRADEMARKS
“res Washington, D.C. 20231

SERIAL NUMBER FILING DATE [ FIRST NAMED APPLICANT o j AT]QRYEY: DOEKET NO. "I
08/595, 323 UZ701779¢8 SAMOEL

B3M1/070Q9 - [ EXAMINER |
HC CHAN MAUNG, Z
WILSON SONSINI GDOODRICH & ROSATI
650 PAGE MILL RD . I ART U{“:‘_,I [ paren nomern
FALO ALTO CA 94304 Z3 é
| 07/0F7/7

DATE MAILED:

NOTICE OF ALLOWABILITY *

PARY L.
1. ® This communication is responsive to -L‘ﬁ_m\ebmnk and W-‘ ’-g—alA on 6’ S '5:{ .
2. BB AUl the claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice Of Allowance And Issue Fee Due or other appropriate communication will be sent in due

course.

3. X The allowed claims are 3 -1z

4. (O The drawings fited on are p

5. O Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certitied copy has [_) been received. [_] not been
received. [ .} been filed in paren! application Serial No. filed on

6. [ Note the iner's A it

7. O Note the attached Examiner Interview Summary Record, PTOL-413.

8. [3 Note the attached Examiner's § it of R for A e.

9. [J Note the attached NOTICE OF REFERENCES CITED, PTO-892.
10. O Note the attached INFORMATION DISCLOSURE CITATION, PTO-1449.

PART It .
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 ABANDONMENT of this apptication.
Extensions ot time may be obtained under the provisions of 37 CFR 1. 136(a).

1. O Note the attached EXAMINER'S AMENDMENT or NOfICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath
or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.
2. 8] APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDE
OF THIS PAPER.
a ® Orawing intormalities are indicated on the NOTICE RE PATENT DRAWINGS, PTO-048, attached hereto or to Paper No.
. CORRECTION IS REQUIRED.
b. O The proposed drawing correction tiled on
REQUIRED.
c. B Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT. CORRECTION 1S
REQUIRED.
d. [J Formal drawings are now REQUIRED.

has been approved by the examiner. CORRECTION IS

- Any response to this letter shoutd include in the upper right hand corner, the tollowing information trom the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE, AND SERIAL NUMBER.

Altpthments:

Y Examiner's Amendment - Notice ot Intormal Application. PTO-152
- Examiner Interview Summary Record, PTOL- 413 - Notice re Patent Drawings. PT0-948

~ Reasons for Allowance - Lisling of Bonded Draftsmen

- Notice ot References Cited. PT0-892 - Other

- Information Disclosure Citation. PTO- 1449
_/

<‘\______./

WILLIAM M. TREAT
PRIMARY EXAMINER
GROUP 2300

PTOL-37 (REV. 4-89)
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v Serial Number: 08/595,323 Page 2

Art Unit: 2315
1. An Examiner's Amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 C.F.R. § 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the Issue Fee.

2. Authorization for this Examiner's Amendment was given in a telephone interview

with Mr. Michael J. Panepucci on July 3, 1997.

3. In the drawings

Please insert -- Prior Art -- legends under figures 1-4.

> o~ L

WILLIAM M. TREAT
PRIMARY EXAMINER
GROUP 2300
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\‘?\@}TIFICAT @?wAlLING

rEbysaertify> et this correspondence is being deposited with the U.S. Postal Service with

CF

sufficient postage as first class mail in an envelope addressed to: Assistant Commissioner for N . .
Patents, Washington, D.C. 20231, on July 17, 1997 " ",,’i\ N
Drew R. Herndon .
(Typed o@rinted Name of Person Mailing Paper or Fee) . : =
O e A o E
r\ ! (Signature of Person Mailing Paper or Fee) =3 PATENT
m‘ '~ Attorney Docket No. £6326.701
N . N
‘i IN THE UNITED STATES PATENT AND TRADEMARK OFFICE "~ =
[ e 7
1 [ B
+). Inre Application of: ) =
£ ) 278
Daniel J. Samuel et al. HECEIVED ) Group Art Unit—2315—
) : -
Application No. 08/595,323 / MAy - 6 1o ) " Examiner: Z. Maung f‘~ L5
% ) w2 =
Filed: February 1, 1996 OFF’CEQF PET, ) Batch No.: P16 o2 =
AC parer TTIONS ) Allowed: July 9,19973, .~ 4
- For: SERVER-GROUP MESSACIRUSYSTEM ) Q =
FOR INTERACTIVE APPLICATIONS )

" PETITION UNDER 37 C.E.R. § 1.182 Recgived
Assistant Commissioner for Patents » ‘APR ?2'990
Washington, D.C. 20231 .

- Director's Office
Sir: NOV =5 19° Groun2700

“\WC
cawe \ \/L( Applicants hereby petition the Assistant Commissioner to change the order of the listing of

inventors in the above-identified patent application.

The inventors are listed in the following order on the Official Filing Receipt:
(1) Daniel J. Samuel, Sunnyvale, CA
8!15/11/1997 AHAYES éHMmﬂEKWiaw Los Gatos, CA

FC:122 130.
(3) Jeffrey J. Rothschild, Los Gatos, CA

The order 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

H:\PRIVATE\CLIENT\1 6326MPA\70I\PETIT.INV
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. 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 change so that any patent to issue from this
application will reflect Jeffrey J. Rothschild as the lead inventor.

This Petition does not involve any change in inventorship and therefore 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 be resolved prior to
issuance of the application. The undersigned may be reached at (415) 493-9300.

- The Assistant Commissioner is 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 overpayment to
Deposit Account No. 23-2415 (Docket No. 16326.701). A duplicate copy of this paper is enclosed.

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

o Moy

Mark A. Haynes
. Registration No. 30,846

650 Page Mill Road
Palo Alto, California 94304
(415) 493-9300

July 17, 1997

H:A\PRIVATE\CLIENT\16326MPA\TOI\PETIT.INV
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I hereby certify that this correspondence is being deposited-with the U.S. Postal Service with 6\ \ / E 7 / q &
icient postage as first class mail in an envelope addressed to: Assistant Commissioner for (/) / %

oggb dIMoO-¢ 380 ;ééé/

7565 QPAQB

AUG 2 5 |99] Attorney Docket No.: 16326-701
Z IN'THE BHITED STATES PATENT AND TRADEMARK OFFICE

Patricia E. Shegher
yp

Daniel J. Samuel et al. Issue Batch No.: P16

X U
Application No.: 08/595,323 nit: 23 15;’)

Toup
Filed: February 1, 1996 Examiner:' Z. Maung

Title: SERVER-GROUP MESSAGING SYSTEM
FOR INTERACTIVE APPLICATIONS

e N N e N

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 shown in the Examiner's Amendment contained
in the Notice of AllowalSility dated July 9, 1997. The Applicant approved these changes.

The Commissioner is 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 SONSINL GOODRICH & ROSATI

Date: 6/ ’7/"/ 77 By: %4/ 7 ‘/ZQ"——;

" Michael Manepucci
Registration No. 37,203

650 Page Mill Road
Palo Alto, CA 94304-1050
(415) 493-9300

HAHOMEWUJPWMPATH\7ON\INTVWSUM.701
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{ PART B—ISSUE FEE TRANSMITTA O’?q ja¥ (d{y pPaTH MAH

' MA?UNG INSTRUCTIONS: This form- should be used for transmming the ISSUE FEE. Blocks 2 through 6 sholua\zna oompleted where appropriate. All futher correspondence
including the issue Fee Receipt, the Patent, advance orders and notification of maintenance fees will be mailed to addresses entered in Block 1 unfess you direct otherwise,
by: (a) specifyinga new correspondence address in Block 3 below; or (b) providing the PTO with' a separate “FEE ADDRESS" for maintenance fee notifications with the payment
of issue Fee or theréafter. See reverse for Certificate of Malling, below. L7

e o

Under the Paperwork Reduction Act of 1995 no persons are required to re}

/4 collection of information unless.it displays a valid OMB control number.

Buiden Hour Statement: This form.is estimated to take 0.2 hours to e. Time will vary
depending on the needs of the individual case. Any comments on the amount.of time required to
complete this form should be sent to the Chief Information Officer, Patent and Trademark Office,
Washington, D.C. 20231. .
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box Issue Fee,
Assistant Commissioner for Patents, Washington D.C. 20231

2. INVENTOR(S) ADDRESS CHANGE (Compiete only if there is a change)

INVENTOR'S NAME

S RECEIVED

Ctly, Stato and ZipCode Pivision

1. CORRESPONDENCE ADDRESS NTO H’SM&E T
' B3M1/0703 e « & 13997
HC CHAN 7 Sroot Address
WILSON SONSINI GOODRICH & ROSAT 3
_ES0 FAGE MILL RD . Oty Suto ana Zp Coco. L
FALO ALTO CA 94304
: DO check if additional changes are enclosed
APPLICATION NO. | FLINGDATE | TOTAL CLAIMS | EXAMINER AND GROUP ART UNIT |  DaATEMAILED
02/595,323 02/01/96 0oe MAUNG, Z =1 07 /09097
First Named '
Applicant SAMUEL. , DANIEL .7,
TITLE OF

INVENTION SERVER-GROUF MESSAGING SYSTEM FOR INTERACTIVE AFFLIC ATIONS

. - 1
ATTY'SDOCKETNO. . |  CLASS-SUBCLASS | BATCHNO. | AppN.TYPE | swmALLENTITY |  rFEfoue | DATE DUE
A - - : L
2 16326, 73_1 395-200.170 P1& UTILITY YES $645. 00 10/09/97
8. Czrrespondenoe address change (Complete oniy if there is a change) 4.For printing on the patent front

H. C. Chan
1072 South De Anza Blvd.
Suite 302

San Jose, CA 95129

1+ H. C. Chan

Wilson Sonsini
2_goodrich—& Rosati

page, list the names of not more than
3 registered patent attomneys or agents
OR, alternatively, the name of a firm
hdving as a member a registered.
attomey or agent. If no name is listed,
no name will be printed.

3

. ASSIGNMENT DATATO BE PRINTED ON THE PATENT (prifit or type)

{1) NAME OF ASSIGNEE:

Mpath Interactive, Inc.

6a. The following fees are enclosed:

(2) ADDRESS: (CITY & STATE OR COUNTRY) . . .
Mountain View,

K] 1ssueFee . [ Advance Order - # of Copies
6b. The following foes should be charged to:

CA DEPOSITACCOUNTNUMBER __ () 3-1243

A [Jnis application is NOT assigned.

gtmentprevlws!ysnbnhadtomeP_mmedemarkOMes.
is being submitted under separate cover. Assignment should be
directed to Box ASSIGNMENTS. ’

PLEASE NOTE: Unless an assignee is identified in Block 5, no assignee data will appear on the patent.
Inclusion of assignee data is only appropriate when an assignment has been perviously
PTOotlsbelngwbmmMundersepamcwer Completion of this form is NOT a substitute for filing

an assignment.

(ENCLOSE A COPY OF THIS FORM)

[ 1ssue Fee QMvaanrdsr # of Coples 10
Q Any Deficiendies in Enclosed Foes

The COMMISSIONER OF PATENTS AND TRADEMARKS is
requested to apply the Issue Fee to the appiication identified above.

7 & s,

Foe will not be accepted from anyone other than the
epplicant; 1
mhma&nﬂnwnbymomadaofmePMdemdemamOfﬂce

submitted to the

etbmeyoraamt:orheassigneooroharpany

Certificate of Malllng ;

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.
| hereby certify 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 Commissloner for Patents
Washington, D.C. 20231

5idhw&Wflq lQQ7

(Date) I

on: »m “ﬁ“aﬂ l’ !I
C Chan (Name of person makirig'd e W& ! 23
) /(-M’\ (Signature) ‘ 30:00:CH
XpT 9, (941 (Date)

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

- Ex. 1003, p. 117

PTOL-85B (REV. 05-96) Approved for use through 06/31/69. OMB 0651-0033 1, TRANSMIT THIS FORM WITH FEE

Petitioner Riot Games, Inc.
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CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8 - FIRST CLASS MAIL
I hereby certify that this correspondence is being deposited with the U.S. Postal Service
with sufficient postage as first class mail in an envelope addressed to: Box Issue Fee

Assistant Commissigner for Patents, Washington, D.C. 20231.

H C. Chan Date

PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of

Daniel Samuel et al. 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

N N Nt Nt N N N’ Nt e’

FORMAL DAWINGS TRANSMITTAL LETTER

Box Issue Fee ~
Assistant Commissioner for Patents T
Washington, D.C. 20231 L0

o

Sir:

0CT 07 1997

Enclosed are formal drawings for the above-identified patent application.
[] A Petition for Extension of Time is also enclosed.
[x]  No additional fee is required.

The Commissioner is hereby authorized to charge any fees under 37 CF.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,

2SN

Date: October & , 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
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Prior Art - Multicast Network
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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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Invention - Host Interface for Upper Level Protocol
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PATENT
CERTIFICATE OF MAILING UNDER 37 CFR 1.8(a)
I hereby certify that this correspondence is being deposited with the United States
Postal Service as first class mail in an envelope addressed to:  Assistant Commissioner
for Patents, Washin, , D.C. 20231,
H. C. Chan Date
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of )
) Examiner: Maung, Z
Daniel Samuel, et al. )
) Group Art Unit: 2315
Serial No. 08/595,323 )
) Batch No.: P16
Filed: February 1, 1996 )
)
For: Server-Group Messaging System for )
Interactive Applications )
CHANGE OF CORRESPONDENCE ARMDRRASD
Publishing Division
Assistant Commissioner for Patents
Washington, D.C. 20231 0CT 23 1997, /
-
Dear Sir: : )
11 w
Please direct all future correspondence related 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 of record of the above-identified patent application.
Sincerely,
Hark C. Chan
Date: October 20, 1997 Reg. No.: 35,477
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PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
Examiner: Maung, Z
Daniel Samuel, et al.
Group Art Unit: 2315
Serial No. 08/595,323
Batch No.: P16
Filed: February 1, 1996

"For: Server-Group Messaging System for
Interactive Applications

e N N N N N N N N N

REVOCATION AND NEW POWER OF ATTORNEY
BY ASSIGNEE OF ENTIRE INTEREST

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

As the Assignee of the entire interest in the above-identified patent application, all powers
of attorney previously given are hereby revoked. Hark C. Chan, Registration No. 35,477, is
hereby appointed to prosecute and transact all business in the U.S. Patent and Trademark Office
connected with the above-identified application.

The following evidentiary documents establish a chain of title from the original owner to
the Assignee:

a copy of an Assignment attached hereto, which Assignment has been forwarded
on July 18, 1997 to the Patent and Trademark Office for recording; or

X the Assignment recorded on 02/01/1996 at reel 7861, frames 0413.

Petitioner Riot Games, Inc. - Ex. 1003, p. 131
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Pursuant to 37 C.F.R. 3.73(b) the undersigned Assignee hereby states that evidentiary
documents have been reviewed and hereby certified that, to the best of Assignee's knowledge and
belief, title is in the identified Assignee.

Please direct all telephone calls and correspondence to:

H. C. Chan

1072 South De Anza Bivd.
Suite 302

San Jose, CA 95129

(408) 882-5063

ASSIGNEE: Mpath Interactive, Inc.

By: M R LN

Brian Apgar Date
Executive Vice President, Development

Petitioner Riot Games, Inc. - Ex. 1003, p 132
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

WY ASSISTANT SECRETARY AND COMMISSIONER

Srares ot ® OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

<
"‘
)

JUNE 17, 1996

PTAS
WILSON, SONSINI, GOODRICH & ROSATI
*100

H. C. CHAN 164640A*
650 PAGE MILL ROAD
PALO ALTO, CA 94304-1050

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF THE
U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS AVAILABLE
AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER REFERENCED
BELOW.

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

ASEICNEE:
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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%, DEC 2 3 1398 PATENT
g7 R
RALEGASGERTIFICATE OF MAILING UNDER 37 CFR 1. H jvisi
E‘t‘“‘/? herelby certify that this :otrcspondcncfis g:m;;:;:iﬁ:zl with the United States Pub“sr“ngegg;lsé:rzos)
Postal Servi first cl. il i 1 ddressed to:  Assi C issi
{oors ;ate:::u‘:; :Ssh i:;oc n??;g_mz 01;3aln envelope addressed to. 1stant Commissioner Corresl A“ow
H. C. Chan Date 7

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
Examiner: Maung, Z
Daniel Samuel, et al. .
Group Art Unit: 2315
Serial No. 08/595,323

‘ Batch No.: P16
Filed: February 1, 1996 :

For: Server-Group Messaging System for
Interactive Applications

N N N’ N N Nt N N N N’

TRANSMITTAL LETTER FOR SUBMISSION OF REVOCATION AND
NEW POWER OF ATTORNEY BY ASSIGNEE OF ENTIRE INTEREST

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Enclosed is a "Revocation And New Power Of Attorney By Assignee Of Entire Interest"
signed by an authorized officer of the Assignee. A copy of the Notice of Recordation of
Assignment Document issued by the Patent and Trademark Office is also enclosed.

The Commissioner is authorized to charge any additional fees which may be required,

including petition fees, or credit any overpayment to Deposit Account No. 03-1243 (Docket No.
16326.701) A duplicate copy of this paper is enclosed.

Respectfully submitted,

AL o~

Hark C. Chan
Date: November 17, 1997 Reg. No.: 35,477
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‘ N 7 %% UNITED STATES DEZPARTMENT OF COMMERCE
ﬁ“‘a Patent and Trademark Office
Py o,j Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231 ’

SERIALNUMBER | FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NO.

ME/595, 323 02/01/96 SAMUEL I 16326, 701
4103 /1205 EXAMINER

HC CHAN MALNG, Z

WILSON SONSINI GOODRRICH % ROSATI
&40 PAGE MILL RD :
FALD ALTO CA 24304 2315

ART UNIT | PAPER NUMBER

NOTICE OF DRAWING REQUIREMENTS

——a Correc;e)d/sup7tituted drawings for the above-identified application, received in the PTO on
JO« \9 , are still considered informal for the reason(s) identified on the attached

Form PTO-948.

v

0 Applicant has the time remaining in the response period set in the Notice of Allowability or Notice
of Drawing Requirements mailed to overcome the objections raised in
the attached Form PTO-948. This response period may be extended under the provisions of
37 CFR 1.136 (a) by filing the appropriate request and fee before the end of the six month statutory
period for response.

[ The PTO delayed in reviewing the corrected drawings. Applicant is given ONE month time limit

- from the date of this letter to provide corrected drawings. NO EXTENSION OF THIS TIME LIMIT

MAY BE GRANTED UNDER EITHER 37 CFR 1.136(a) or (b). See MPEP 714.03. However, the

response period set in the Notice of Allowability or Notice of Drawing Requirements mailed

may be extended under the provisions of 37 CFR 1.136(a) by filing the
appropriate request and fee before the end of the six month statutory period for response.

(Q The PTO delayed in reviewing the corrected drawings. Applicant is given ONE month time limit
from the date of this letter to provide corrected drawings. NO EXTENSION OF THIS TIME LIMIT
MAY BE GRANTED UNDER EITHER 37 CFR 1.136(a) or (b). See MPEP 714.03

Q ATTACHMENT: PTO-948

/1 89D

PATENT KND TRADEMARK OFFICE DATE

FORM PTOL-455 (REV. 8-95)
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CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8 - FIRST CLASS MAIL

I hereby certify that this correspondence is being deposited with the U.S. Postal Service
with sufficient postage as first class mail in an envelope addressed to: Box Issue Fee
Assistant Commissioner for Patents, Washington, D.C. 20231.

ALY H({\Z

H. C. Chan Date

PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
Daniel Samuel et al. 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

N N N N N Nt Nt N’ N’

FORMAL DAWINGS TRANSMITTAL LETTER

Box Issue Fee Q e mL,gufa
ViEy
Assistant Commissioner for Patents o@/p Pux ahing, Fo t' D
Washington, D.C. 20231 ///4), é‘o JAN 5 N <on
997
. 0 e
Sir: < 0 .
4/0 Oﬁpé) i c9
In response to the Notice of Drawing Requlremen ( ecember 6, 1997 (Paper

Number 18), enclosed please find the required formal drawings.

The Commissioner is hereby authorized to charge any fees under 37 CF.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,

Ao

Date: January 13, 1998 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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1 hereby certify that this correspondence is being dafic ll:éd'\.vith the U.S. Postal Service
with sufficient postage as first class mail in an envelope addressed to: Box Issus Fee
Assistant Commissioner for Patents, Washington, D.C. 20231.

Jon W& (“?

H.C. Chan ~ Date

PATENT
Attorney Docket No. 16326.701

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of
Daniel Samuel et al. 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

Nt N N’ N’ Nt N’ N’ e’

FORMAL DAWINGS TRANSMITTAL LETTER

Box Issue Fee
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir;

In response to the Notice of Drawing Requirements mailed December 6, 1997 (Paper
Number 18), enclosed please find the required formal drawings.

The Commissioner is hereby authorized to charge any fees under 37 CF.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,

N

Date: January 13, 1998 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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CERTIFICATE OF MAILING UNDER 37 CFR 1.8(a)
I hereby certify that this correspondence is being deposited with
Postal Service as first class mail in an envelope addressed to: Assistant Commissioner
for Patents, W;shington, D.C. 20231.

o~ Jen ¥ Q¥

H. C. Chan Date

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE .

In re Application of
Daniel Samuel et al. 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

N’ N’ N’ N N N N’ N N

PETITION FOR EXTENSION OF TIME o RECEIvED

RUSNIRS St on
Assistant Commissioner of Patents JAN 2 0 1997

Washington, D.C. 20231

Sir; 09

Applicants submit this Petition for Extension of Time to extend the period for
responding to the Notice of Drawing Requirements mailed December 6, 1997, if such an
extension is needed.

The Commissioner is 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,

o

Date: January 13, 1998 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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- f” y}\ ;)AH‘I’MEI\IT OF COMMERCE

PategD ST ;
: > | PatanB STATES b. jrk Office
% Address: mMMEa_deml}iF PATENTS AND TRADEMARKS
x - j Washington, 174, 20231

- [Csenmcavonmumeer | FILING DATE 1 FIRST NAMED APPLICANT | ATTORNEY DOCKET NO. ]
08/595323 Q2701796 SAMUEL . 16326.701
- r EXAMINER l
MAUMG ZARNI
“HC CHAN [ amoar | PaceRnumeen |
1072 SOUTH DEANZA BLV. 1
SUITE 302 2315
SAN .JOSE €A 75129 ' DATE MAILED:

02/06/38

This is in response to the Power of Attomey filed

TTI720797

}#~LThe Power of Attomey to you in this application has been revoked by the applicant. Future correspondence will
be mailed to the new address of record. 37 CFR 1.33.

0 2. The Power of Attorney to you in this application has been revoked by the assignee who has intervened
as provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record. (37 CFR 1.33).

[ 3. The withdrawal as attomey in this application has been pted. Future corfespondence will be mailed to the

new address of record. 37 CFR 1.33.

This is a communication from the
Patent and Trademark Office

4. The Power of Attorney in this application Is accepted. Correspondence in this application will be mailed to the
below-noted address as provided by 37 CFR 1.33.

O 5. The Power of Attomey in this application is not accepted for the reason(s) checked below:

O a. The Power of Attorney is from an assignee and the Centificate required by 37 CFR 3.73 (b) has not been
received.

O b. The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

O c. The inventor(s) is without authority to appoint attomeys since the assignee has intervened as provided by
37 CFR3.71.

O d. The signature of a co-inventor in this
application, has been omined{ The Power of Attorney will be entered upon receipt of confirmation signed
by said co-inventor. |

O e. The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent &
Trademark Office.

03 f. The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

I | C&&_&J"LQ_N\W
1072 SOUTH DEANZA BLV. ]

SUITE 302. This is a communication from the |
SAN JOSE CA 35129 Patent and Trademark Office
L - (
T R, RETAIN THIS COPY IN THE APPLICATION FILE COPY A

Petitioner Riot Games, Inc. - Ex. 1003, p. 150



RAM Fee History
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Accounting
Date

02/21/1996
02/21/1996
07/03/1996
08/11/1997
11/10/1997
11/10/1997

Revenue Accounting an

Name/Number: '08595323'
Start Date: Any Date

Sequence Tran Fee

Num.

02600601
02600701
00401401
00000149
00000207
00000208

Type Code
1 201
1 581
3 381
1 122
1 242
1 561

Total Records Found: 6
End Date: Any Date

Fee Amount

$375.00
$40.00
$40.00
$130.00
$645.00
$30.00
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02/01/1996
07/02/1996
07/22/1997
09/22/1997
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Mailroom Date Payment Method
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DA 232415
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Content Information ‘ ‘ » HTTP:/A1 4 AL M/OBJECT/SNCONTENT?SER_NUM=08595323

R O e ORE

Date Code || Contents Description
07/22/97|| PET. {|PETITION ENTERED

03/03/98 || DGU2 || DDRAWINGS RECEIVED IN DPD, 2=DRAWING SET
NUMBER.

01/20/98 f DGR2 ([ MMAIL ROOM DATE OF DRAWING, 2=DRAWING SET
NUMBER. '

02/06/98 [ N570 || COMMUNICATION RE POWER OF ATTORNEY
(PTOL-308, 46-90) P/E

11/20/97|| PA.. || CHANGE IN POWER OF ATTORNEY (MAY INCLUDE
CORR. CHANGE) (MAY INCLUDE ASSOC. POWER) P/E

12/05/97| DGP1 || DDRAWINGS PROCESS COMPLETED FOR DRAWING SET
NUMBER 1.

11/14/97 || DGM1 || DDRAWINGS MATCHED TO APPLICATION, 1=DRAWING
SET NUMBER. ‘

11/03/97|| DGU1 || DDRAWINGS RECEIVED IN DPD, 1=DRAWING SET
NUMBER :

10/07/97 || DGR1 || MMAIL ROOM DATE OF DRAWING, 1=DRAWING SET
NUMBER.

07/09/97| N/=. ||[NOTICE OF ALLOWANCE PRINT

07/07/97| CNTA || COUNT DATE-NOTICE OF ALLOWANCE; IF TYPE F-1ST
ACTION,; IF TYPE M-2ND/PLUS ACTION FAOM; IF TYPE
A-ALL OTHER ACTIONS

06/27/97 || FWDX || DATE FORWARDED TO EXAMINER |
06/09/97{ A... |[RESPONSE AFTER NON-FINAL ACTION
03/20/97 || MAIL || MAIL DATE OF OFFICE ACTION

03/17/97|| CTNF [ COUNT DATE-NON-FINAL ACTION; IF TYPE F-1ST
ACTION,; IF TYPE M-2ND/PLUS ACTION FAOM,; IF TYPE
O-ALL OTHER ACTIONS

11/19/96 || M844 || PRIOR ART CITATION FILED P/E

07/02/96 || DOCK || DATE CASE WAS DOCKETED

06/12/96 | TR.Q || TRANSFERINQUIRY

06/11/96| TR.Q || TRANSFER INQUIRY

04/09/96 || FILM (| MICROFILM RECORD CAPTURED OF APPLICATION
02/16/96 || IE04 || INITIAL EXAM TEAM 4

R B By

5/26/98 7:47 AM
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L ENTOF oy,

) % UNITED S F5 DEPARTMENT OF COMMERCE

® Patent and :rademark Office
e : ASSISTANT SECRETARY AND COMMISSIONER OF
D& PATENTS AND TRADEMARKS
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 PATENTS

In 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 names of 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 order of inventorship.

Telephone inquiries concerning this matter may be directed to the undersigned
at (703) 305-8680.

O@% B‘ces 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
SERIALNUMBER | FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCHET NO.
OR/595, 323 a2/01/38 SAMUEL I 16326.701
— o LMEL /07253 EXAMINER
I—— HC CHAN | MALING, Z
1072 SOUTH DEANZA BLVD
SUITE 207 o ART UNIT | PAPER NUMBER
SAN JOSE CA 95129 2754 V4
‘_ —l DATE MAILED:

Please find below.a communication from the EXAMINER in charge of this application.

- Commissioner of Patents

SEE  AITACUHED

" 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 August 25,
1997. The Interview Summary refers to the interview that was held on July 3, 1997.
The Interview Summary has been received and placed in the file, and no further

response by the examiner is deemed necessary. The application has been forwarded

to the issue branch.

Zami Maung
Patent Examiner
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 125498

Inre application of:
Rothschild et 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

O

Revocation of Prior Power of Attorney and Appo{ntmegt, ofN
Attorneys of Record

¥

Assistant Commissioner for Patents
Washington, D.C. 20231

0012 dNOY
LO:g W L-o0
Q3AN303

Sir:

gy

The undersigned, having express authority to represeﬁt M[;ath Interactive, Inc., the
assignee of the entire right, title, and interest in the above-captioned application, by_.g;slsignment
filed at the U.S. Patent and Trademark Office on 02/01/1996 and recorded at reél \7861, frame
0413, (copy enclosed), hereby revokes all 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. 32,83 1; Michele
A. Cimbala, Registration No. 33,851; Michael B. Ray, Registration No. 33,997; Robert E.
Sokohl, Registration No. 36,015_; and Eric K StefTe, Registration No. 36,68 8, with full power of

substitution, association, and revocation, to prosecute said application and to transact all business

in the United States Patent and Trademark Office connected therewith.

<
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-2- Rothschild ef al.
Appl. No. 08/595,323

The updersigned 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 correspondence to:

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 New York Avenue, N.W.

Suite 600

Washington, D.C. 20005-3934.

’

Direct telephone calls to (202) 371-2600.

FOR: Mpath Interactive, Inc.

SIGNATURE: M

BY: Brian Apgar

TITLE: Executive Vice President of Development

DATE: /747/?8/

P:\USERS\SCULLER\17190050000rev.wpd
SKGF Rev. 1/27/98 dew
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UNITED STATES DEPARTMENT OF CONVIMERCE
Patent and Trademark Office

ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AND TRADEMARKS :

Washington, D.C. 20231

JUNE 17, 1996

PTAS
WILSON, SONSINI, GOODRICH & ROSATE |10 AT
*100164640A*

H. C. CHAN
650 PAGE MILL ROAD
PALO ALTO, CA 94304-1050

UNITED STATES PATENT AND TRADEMARK OFFICE L
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENTQ

ISION 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 ASSIG:%
I

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

ASSICNEE: .
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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TONYA LEE, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

S B

AUTHORIZATION TO CHARGE ADDITIONAL FEES TO DEPOSIT ACCOUNT

&)

W0 ¢ Og,
&
I
>
Yea » 32

*

rares

-]

JUNE 17, 1996
TO: OFFICE OF FINANCE

FROM: ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS

SUBJECT: DEPOSIT ACCOUNT CHARGE (S)

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 .

(Vo)
. . (o]
TRADEMARK SERVICE FEES: *  FEE CODE: 8 E =
o % om
RECORDING FIRST MARK 481" == R
RECORDATION SECOND AND 482 i
SUBSEQUENT MARK IN SAME DOCUMENT N 2 o«
.LABOR CHARGES FOR SERVICES PER HOURS 484 o o g.}
OR FRACTION THEREOF o g
UNSPECIFIED OTHER SERVICES 485 o

s e

PATENT SERVICE FEES:

RECORDING EACH PATENT ASSIGNMENT, 581
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LABOR CHARGES FOR SERVICES PER HOUR 584
($30) OR FRACTION THEREOF
UNSPECIFIED OTHER SERVICES 585
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£ 03-1996

Gt S ey, > e

Patent and Trademark Office
188164640

Name of conveying party(ies): Daniel Joseph Samuel,

2. Name and address of receiving party(ies):

Name: Mpath Interactive, Inc.

Marc Peter Kwiatkowski and Jeffrey Jackiel Rothschild Internal Address:

) Street Address: 10455-A Bandley Drive
Additional name(s) of conveying party(ies) attached? {] Yes [X] No

City: Cupertino State: CA Zip: 95014
3. Nature of conveyance:
(X] Assi ent () Merger Additional name(s) & address(es) attached? []Yes [ x]No
[] Security Agreement ] Change of Name 66201 U.S. PTO
[ Other 040296
Execution Date: January 30,1996 | llllllllllllHﬂllllllllﬂlllﬂllllHlll
4. Application number(s) or patent number(s): e B E -0
D S
If this document is being filed together with a new application, the execution date of the application is: Febmg 1, 1_9?6 Cr% :
< v
“Z
o X
jcati . B. Patent No.(s — ™M
A. Patent Application No.(s): ® S o O
Additional numbers attached? [ Yes [x] No o =]
S. Name and address of party to whom correspondence concerning 6. Total number of apphcatlons and patents
document should be mailed: involved: [1] &
Name: H. C. Chan -
Internal Address: FH 1-2 7. Total fee 37CFR341) ............. $40.00
Wilson, Sonsini, Goodrich & Rosati ) [] Enclosed
Street Address: [X] Authorized to be charged to deposit account
650 Page Mill Road 8 Deposit t number: __23-2415
| L . . : . sit account num| -
1L City: Palo Alto State: CA Zip: 94304-1050 (Our Attorney Docket No. 16326.701 )
(Attach licate of this if it account’
= |
DO NOT USE THIS SPACE
9. Statement and signature.

To the best of my knowledge and belief, the foregomg information is true and correct and any attached copy is a true copy of
the original document.

. /d(aw 2/ | 96

Signature

H. C. Chan

Total numbcr of pages: compnsmg cover sheet: [1}

Ho\h Aood\fe pat\msgt pts\pto] 595
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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 hereby sell, assign, transfer and convey unto said Assignee the entire right, title and
interest (a) in and to said application and said invention; (b) in and to all rights to apply for foreign patents on said invention
pursuant to the International Convention for the Protection of Industrial Property or otherwise; (¢) in and to any and all
applications filed and any and all 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 of said applications; and (d) in and to each and every reissue or extensions of any
of said patents. :

2. Said Inventors hereby jointly and severally covenant and agree to cooperate with said Assignee to enable
said Assignee to enjoy to the fullest extent the right, title and interest herein conveyed in the United States and foreign
countries. Such cooperation by said Inventors shall include prompt production of pertinent facts and documents, giving of
testimony, execution of petitions, 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, priority 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 of this assignment shall inure to the benefit of said Assignee, its successors,
assigns and other 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 represent that 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 instrument to said Assignee as of

the dates written below.

L 0170 0

Daniel Joseph.éamuel

{ /30/‘76‘,

Date

State of California )
)
County of/%fla M/)’
On /- , 1996, before me, 7 Z/77¢4 M-//ccmmsar

personally appeared Damel Joseph Samuel,

a personally known to me or IX proved to me on the basis of satisfactory
evidence, to be the person whose name is subscribed to the within
instrument and acknowledged to me that he executed the same in his
authorized capacity, and that by his signature on the instrument the person
or the entity upon behalf of which the person acted, executed the
instrument.

WITNESS my hand and official seal.
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/Mé PetepKwiatkowski

/30 [5¢

Date

Taramy L. Williamson 2
Comm. #253033 0
e T - CALIFCRNIA
ACOUNTY ()
¢s Feb. 5. 1996 =

/Jeﬂ’rey Jackiel Rothschild

I/50/ 96

Date

Tammy L. Williamson 2
Comra. #/255083 0
OTARY PUELIC - CALIFORNIA
SANTA CLERA COUNTY ~ €)
My Comm. Expires Feb. 5, 1996 =

Attorney Docket No. 16326.701

State of Califorpjia )
. )
County oy)%/u'%’ d/‘ )
on_(- 30 1996, before me, £ ¥y £ plsee paprngbre
personally appeared Marc Peter Kwiatkowski,

a personally known to me or m proved to me on the basis of satisfactory
evidence, to be the person whose name is subscribed to the within
instrument and acknowledged to me that he executed the same in his
authorized capacity, and that by his signature on the instrument the person
or the entity upon behalf of which the person acted, executed the
instrument.

WITNESS my hand and official seal.

(Notary Public) (¢//_/

State of Califorpia )
County wﬂﬂ"zfd W‘){
— o
On / '-30 , 1996, before me,_/ MQEQZM/‘“/M
personally appeared Jeffrey Jackiel Rothschild, :

(I personally known to me or JXl proved to me on the basis of satisfactory
evidence, to be the person whose name is subscribed to the within
instrument and acknowledged to me that he executed the same in his
authorized capacity, and that by his signature on the instrument the person
or the entity upon behalf of which the person acted, executed the
instrument.

WITNESS my hand and official seal.
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Certificate Under 37 C.F.R. § 3.73(b)

Applicant(s): Rothschild et al.

Application No:_08/595,323 Filed: February 1, 1996

For: Server-Group Messaging System for Interactive Applications

Mpath Interactive , a Corporation
(Name of Assignee) (Type of Assignee, ¢.g., corporation, p hi; i ity, gov agency,etc.)

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 thereof is
attached. . -

[or]

B.[] A chain 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 thereof is attached.

2. From: To:
The document was recorded in the Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

3. From: To:
The document was recorded in the Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[ ] Additional documents in the chain of title are listed on a supplemental sheet.
[X] Copies of assignments or other documents in the chain of title are attached.
The undersigned (whose title is supplied below) is empowered to act on behalf of the assignee.
I hereby declare that all statements made herein of my own knowledge are 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 willful 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: 7/.§'¢/ <
Vd yd

Name: Brian Apgar

Title: Executive Vice President of Development

Signature: g?/um ,/’% %f%

PAUSERS\SCULLER\17190050000cert.wpd
SKGF Rev.1/26/98 dew
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ROBERT GREENE STERNE
EDWARD J. KESSLER
JORGE A. GOLDSTEIN
SamueL L. Fox

DAaviD K.S. CORNWELL
ROBERT W. ESMOND
TRACY-GENE G. DURKIN
MicHELE A. CiMBALA
MicHAEL B. Ray
ROBERT E. SOKOHL
ERIC K. STEFFE
MicHAEL Q. LEE

- ',

&

® A3SIS

STERNE, KESSLER, GOLDSTEIN & Fox P.E.L.C.”

ATTORNEYS AT LAW

SUITE 600

1HOO NEW YORK AVENUE, N.W.

WASHINGTON, D.C. 20005-3934

(202) 371-2600

FACSIMILE: (202) 37i-2540; (202) 371-6566

JOHN M. COoVERT*
LINDA E. ALCORN
RAz E. FLESHNER
ROBERT C. MILLONIG
STEVEN R. LuDwWIG
MICHAEL V. MESSINGER
JUDITH U. Kim

KEITH KIND

TIMOTHY J. SHEA, JR.
DONALD R. MCPHAIL
PATRICK E. GARRETT
BARBARA A PARVIS
MICHAEL A. RAHMAN®

STEPHEN G. WHITESIDE"
NoEL B. WHITLEY*
JEFFREY T. HELVEY"

RICHARD A. DUNNING, JR.

KIMBERLIN L. MORLEY
RALPH P, ALBRECHT
HEID! L. KRAUS®
JEFFREY R. KURIN®
CARL B. Massey, JR.*
RAYMOND MILLIEN®
PATRICK D. O'BRIEN®
BRIAN S. ROSENBLOOM®

August 6, 1998

Assistant Commissioner for Patents
Washington, D.C. 20231

Re:  U.S. Patent Application
Appl. No. 08/595,323; Filed: February 1, 1996

For:
Inventors: Rothschild et al.
Qur Ref: 16326.701

Sir:

Server-Group Messaging System for Interactive Appllcah@s

ATEY

DONALD J. FEATHERSTONE®*
LAWRENCE B. BUGAISKY**
KAREN R. MARKOwWICZ**
GRANT E. REED**

VICTOR E. JOHNSON®**
SERGE SIRA"

*Bar OTHER THAN D.C.
**REGISTERED PATENT AGENTS

WRITER'S DIRECT NUMBER:

inrek02h32122067

mikem@skgf.com

Attention: Box Issue Fee
:‘Batch No.: P16

»

d
L0:8 Wy L- 9086
A3AI303d

i
L
b
¥

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 of filing of
these documents, and that it be returned to our courier. In the event that extensions of time are
necessary to prevent abandonment of this patent application, then such extensions of time are

hereby petitioned.

Petitioner Riot Games, Inc.
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- STERNE, KESSLER, GOLDSTEIN & Fox p.L.L.C.

Assistant Commissioner for 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 copy of this 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
SKGF Rev. 1/25/98 dew
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PTOUTILITY GRANT,
Paper Number.
The Commissioner of Patents
and Trademarks
Has received an application for a patent fora
new and useful invension. The title and de-
he iption of the i ion are enclosed. The
i of law have bea: Vied with,
- and it has been desermined that a patens on
m(te the invention shall be granted under the law.
Qtates ™~
United States. Patent
0 Grants to the person(s) kaving title to this

. patent the right 1o exclude others from mak-

(‘A m e’l l ca ing, using, offering for sale, or selling the in-

vention throughout the United States of

America or importing the invention into the

United States of America for the term set forth

below, subject to the payment of maintenance
Jees as provided by law.

If this application was filed prior o June 8,
1995, the term of this patens is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earliest effec-
tive U.S. filing date of the application, sub-
Jject to any statutory extension.

If this application was filed on or after Juns
8, 1995, the term of this patent is swensy years
Jfrom the U.S. fiting date, subject to an statu-
tory extension. If the application contains &
specific reference 10 an earlier filed applica-
tion or applications under.35 U.S.C. 120, 121

* or365(c), the term of the patent is twenty years
Jrom the date on which the earliest applica~
#on was, ﬁ!ed. subject to any statutory exten-
sion,

Commissioner a[Pam:u and decmarb

otk
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PARTMENT OF GOMMERCE

iﬁ‘"‘."\ UNITED STA "
N7 N | Patent andTrademark Office

NV

> | Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D C. 2023

{3 1. The Power of Attomey to you in this application has been revoked by the applicant. Future correspondence will

[[semanumBeR — | AunoaTE | FIRST NAMED APPLICANT | aTrorney pockeTNO.
DE/S90323 0Z/01 /%8 SAMUEL 16326.701

N EXAMINER

MAUNG. ZARNI
HC CHAN | ART UNIT [ Parer NUMEER
1072 S0UTH DEANMZ& BLVD ]q
SUITE 302 2724
SAN JOSE oA 95123

DATEMALED:  41/23/98

Thisis in response to the Power of Attomey filed - 08/06/98

be mailed to the new address of record. 37 CFR 1.33. -

2. The Power of Attomey to you in this application has been revoked by the assignee who has intervened

as provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record. (37 CFR 1 33)

[0 3. The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the

new address of record. 37 CFR 1.33.

03

This is @ communication from the
Patent and Trademark Office

ﬁ 4. The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
below-noted address as provided by 37 CFR 1.33.

O s The Power of Attorney in this application Is not accepted for the reason(s) checked below:
[Ja..The Power of Attormey is from an assignee and the Certificate required by 37 CFR 3.73 (b) has not been

received.

[Jb. The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

[Jc. The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided by

37CFR3.71.

[Od. The signature of

by said co-inventor.

{Je. The person(s) appointed in the Power of Attorney is not registered to practice before the U. S. Patent &
Trademark Office.

[J1. The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal

attorney having the authority to revoke.

FORM PTOL-305 (REV. 7/89)

i [T 20008

AVENL

T e

This is a communication from the
- Patent and Trademark Office

RETAIN THIS COPY_IN THE APPLICATION FILE  COPYA

N L Sl g T

Petitioner Riot Games, Inc.

, @ co-inventor in this
application, has been omitted. The Power of Altomney will be entered upon receipt of confirmation signed
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A.mey Docket No.: PT-005

IN THE UNITED STATES PB&TENT AND TRADEMARK OFFICE

Applicant  : Rothschild e 2O \ P & Jgatent No.  : 5,822,523

Serial No. : 08/595,323 e Date : October 13, 1998

Filed : February 1, 198

Title : Server-Group
Messaging System for
Interactive Applications

REVOCATION AND POWER OF ATTORNEY

Assistant Commissioner for Patents
Washington, D.C. 20231

- As an officer of Paltalk Holdings, Inc., owner of the entire right, title and interest in, to and under the
invention described and claimed in 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), Thomas R. 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, Arps et al. at (212) 735-3000.

Respectfully submitted,

Date: _February __, 2002 By: K MV [) (\/\/\ @/ Loz

Name: gc 4= LC’Q— (print name)

Title: ‘? aég\ 0(‘\,&7 (print title)
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. Qﬁaey Docket No.: PT-005

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Rothschild et al. Patent No. : 5,822,523
Serial No. : 08/595,323 Issue Date : October 13, 1998
Filed : February 1, 1996

CERTIFICATE OF MAILING

Server-Grou
. p [ hereby certify 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 Assistant
Commissioner for Ratents, sthmgton D.C. 2¢231 on__Feb. 15, 2002.

TRANSMITTAL OF REVOCATION AND POWER OF ATTORNEY

Assistant Commissioner for Patents e~
Washington, D.C. 20231 3 = s
. ( ; , :é

Sir:
Enclosed please find a Revocation and Power of Attorney in the above- 1dent1ﬁed patent

which revokes all previous powers of attorney and appoints the attorneys at Skadden, Arps Slate

Meagher & Flom LLP to conduct all 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,

- p7 =7

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

COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WasHINGTON, D.C. 20231

www.usplo.gov
l APPLICATION NUMBER | FILING DATE |  FrsTNAMED APPLICANT | ArTY.DOCKETNO.TITLE |
08/595,323 02/01/1996 DANIEL J. SAMUEL 16326.701

CONFIRMATION NO. 4650

26137
o L

b L
SKADDEN, ARPS, SLATE, MEAGHER & FLOM LLP 000000007717754
FOUR TIMES SQUARE
NEW YORK, NY 10036

.
S'g 225 L} Date Mailed: 03/26/2002

NOTICE REGARDING POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/22/2002.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

DAVID O LIPSCOMB
OPR (703) 308-7127
OFFICE COPY
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R4pEM HE UNITED STATES PATENT AND TRADEMARK OFFICE

e

In re application of: Rothschild et al.

Patent No.: 5,822,523 APR 1 9 2006
Issued: October 13, 1998

Attorney Docket No.: 03-40008-US OFFICE OF PETITIONS
For: Server Group Messaging System For Interactive Applications

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

NOTIFICATION OF CHANGE IN SMALL ENTITY STATUS
UNDER 37 CFR 1.28 (c)(1)(2)

Dear Sir:

The owner of the above-identified patent application hereby notifies the Office of
a change in 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 cover the large entity fees $1,610.00

The Commissioner is hereby authorized to charge any additional fees or credit
any over-payment associated with this submission to Deposit Account No. 18-0586.

Respectfully submitted,

EXPRESS MAIL CERTIFICATE (37 CFR 1.10)
. REED SM LP

Express Mail Label No. EV 699479025 US
Date of Deposit April 5, 2006

I hereby certify that this paper, and the papers
and/or fees referred to herein as transmitted, submitted
or enclosed, are being deposited with the U.S. Postal
Service “Express Mail Post Office to Addressee™
service under 37 CFR §1.10 on the date indicated
above and is addressed to the Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Name Cody M. McAtee

Signature

04/06/2006 SLURNG

01 FC:1559 1610.00 OP

/]

Edward F. Behm, Jr. /'
Registration No. 52,606

2500 One Liberty Place

1650 Market Street
Philadelphia, PA 19103-7301
(215) 241-5666

Fax: (215) 851-1420
Attorneys for Applicant

PHLLIB-901322.1-CMMCATEE 4/5/06 11:49 AM
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CoMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
X P.O. Box 1450

ALEXANDRIA, VA 22313-1450

www.uspto.gov

#5

EDWARD F. BEHM, JR.

REED SMITH LLP.
2500 ONE LIBERTY PLACE
PAILADEL PHIA PA 19103 COPY MAILED
0CT 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, et al.

This is a notice regarding your request for acceptance of a fee deficiency submission under 37
CFR 1.28. On September 1, 1998, the Court ot Appeals for the Federal Circuit held that 37 CFR
1.28(c) is the sole provision governing the time for correction of the erroneous payment of 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 imply that 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 power of
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 Trademarg Office that he is
authorized to represent the particular party in whose behalf he acts.

Inquiries related to this communication should be directed to the Office of Petitions Staff at (571)

272-3201.

Sherry D. Brinkley
Petitions Examiner
Ofﬁpe of Petitions
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feb 24710 04:50p  Paltalk 5164701798 p2

PTO/SR/81A (12-08)

Approved for use (hraugh 117307201, OMB 0651-0035

US. Paient and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, na persons are required 10 respond 10 a collection of information uniess d displays a valld OMB control number.

“ ) PATENT - POWER OF ATTORNEY Patent Number 5.822,523
OR \ssue Date Oct. 13, 1988
EVOCATION OF POWER OF ATTORNEY First Named Inventor Jeftrey J. Rothschild
WITH A NEW POWER OF ATTORNEY Tile Sarver-group messaging system for
AND interactive applications
CHANGE OF CORRESPONDENCE ADDRESS | Attomey Docket Number] 630-008 W,

| hereby revoke all previous powers of attomey given in the above-identified patent.

D A Power ol Attorney is submitted herewith.
OR

| heraby appoint Practitioner(s) associated with the following Customes Number as my/our
E attorney(s) or agent(s) with respect to the patent identified above, and to transact all busi in 27776
OR the United States Patent and Trademark Ofﬁne connected therewith:

[:] I hereby appaint Practitioner(s) named below as my/our attorney/{s) or agent(s) with respect to the patent identified
abave, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practiioner(s) Name Registration Number

'&‘w.v“

Please recognize or change the cormespondence address for the above-identified patent to:

The address associated with the above-mentioned Customer Number.
OR

D The asd iated with C Numb

Firra or
individual N

Address

City [set | [Zin]
Country
Telephone | Emad |
lam the:

having ip of the patent.
OR
Patent owner. )
Statement under 37 CFR 3.73(b) (Farm PTO/SB/96) submitted herewith or filed on

o~~~ . JSB"ATUW Inventor or Patent Owner

Signature \%/(/I.V v PVVIRE

Name | Jason| v\ Telephane W o
e\ A0 e $190

Title and Comparny |Patak

NOTE: Signatwes of all Eie irventors ‘or-patent ownars of he eatie inlorest oF their fEpEsENatve(s) are reQuId. Subr&:Mukisle s ore than ane
signature is requirad, see befow”.

[ Towror forms are submifted.
This ofir is requi by37CFR1.31 1,32:;-11nmu«mnwraquudbomumhobuwmwmp\mucmmmume(mdbyme
USPTO o p ) an application. C y s g d by 35U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to lake 3 minutes to complete,

induding gmm\g pmm and submitting he enmplaoc apglication form 10 (he USPTO. Time will vary depending upon !he individual case. Any comements on
the amount of tne you require ko compiete this fonm and/or suggestions for roducing this burdon, ahould be sent to the Chief information Officer, U.S. Patent and
T Ctfice, U.S. Dep ot Co ve, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

1f you need assistance in completing the form, calt 1-800-PT0O-9199 and select calion 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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

OoPAR

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner:  Paltalk Holdings, Inc. AR %
Application No./Patent No.: 5,822,523 Filed/lssue Date: _ 10/13/1998 - \3, HAR-U 4 2010 c,p)
Titled: U
SERVER-GROUP MESSAGING SYSTEM FOR INTERACTIVE APPLICATIONS dImADEMN’“*O
Paltalk Holdings, Inc. .a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. [ ] anassignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. E] the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. 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 . or for which a copy thereof is 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 thereof is attached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[:} Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title 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 (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned #vhgse title S’Wd below) is authorized to act on behalf of the assignee.

4 02/2= /2010
Signature Date
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 which is to file (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. Time will 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: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

-
v
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Doc Code: TRAN.LET

Document Description: Transmittal Letter
PTO/SB/21 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

i er.
O P (io Application Number 08/595.323
“\‘“ SARANSMITTAL Filing Date 02/01/1996
“N 0 47 u FORM First Named Inventor - | gotnschild, etal.
RS Art Unit N/A
%Q Examiner Name NA
used for all comrespondence after initial filing)
Attorney Docket Number
Total Number of Pages in This Submission 4 ¥R 630-009

ENCLOSURES  (Check all that apply)

After Allowance Communication to TC

[

Fee Transmittal Form

[:I Fee Attached

Amendment/Reply

D After Final

I:] Affidavits/declaration(s)

Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and Interferences

Appeal Communication to TC
{Appeal Notice, Brief, Reply Brief)

[

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Proprietary Information

Status Letter
7 Other Enclosure(s) (please Identify
below):

Fee Address Transmittal form;
Statement under 3.73(b);
Return Receipt postcard

NOOO OO

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

O8O0 OO

Information Disclosure Statement CD, Number of CD(s)

l:l Landscape Table on CD

Certified Copy of Priority Remarks

Document(s)

Reply to Missing Parts/

Incomplete Application

D Reply to Missing Parts
under 37 CFR 1.52 or 1.53

OO ddd

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
Ward & Olivo

/A
Signature g ‘/. - VS’ “E%

Pri name
finted David M. Hil

Date Feb 25,2010 | Reg. No. |4s,17o

\

( CERTIFICATE OF TRANSMISSION/MAILING

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature
\

Typed or printed name | Raylene McDowell V Date |Feb 25,2010 /

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
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 form to the USPTO. Time will 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

.
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\

RS 6UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for 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 EX PARTE REEXAMINATION

Notice is hereby given that a request for ex parte reexamination of U.S. Patent No.
_ 5,822,523 wasfiledon__ 06/14/10_ : under 35 U.S.C. § 302 and
37 C.FR. § 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

reexamination file.

Note: This Notice should be entered into the patent file.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
08/595,323 02/01/1996 DANIEL J. SAMUEL 630-009
CONFIRMATION NO. 4650
27776 POA ACCEPTANCE LETTER
WARD & OLIVO
SUITE 300

R
382 SPRINGFIELD AVENUE

SUMMIT, NJ 07901

Date Mailed: 07/15/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/04/2010.

The Power of Attorney in this application is accepted. Correspondence in 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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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
08/595,323 02/01/1996 DANIEL J. SAMUEL 16326.701
CONFIRMATION NO. 4650
26137 POWER OF ATTORNEY NOTICE
PATENT DEPARTMENT

SKADDEN, ARPS, SLATE, MEAGHER & FLOM LLP

R TSI A M
FOUR TIMES SQUARE 000000042568759

NEW YORK, NY 10036

Date Mailed: 07/15/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/04/2010.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(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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