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Pursuant to 35 U.S.C. §§ 311-319 and 37 C.F.R. § 42, the undersigned, on
behalf of and representing Activision Blizzard, Inc., Electronic Arts Inc., Take-
Two Interactive Software, Inc., 2K Sports, Inc., and Rockstar Games, Inc. (collec-
tively, “Petitioners™), hereby petition for inter partes review of claims 1-16 of U.S.
Patent No. 6,732,147 (“the 147 patent”). The *147 patent was issued to The Boe-
ing Company and is purportedly assigned to Acceleration Bay LLC (“ABLLC”).
Petitioners assert there is a reasonable likelihood that at least one claim is un-
patentable and respectfully request review of, and judgment against, claims 1-16
(“the Challenged *147 Claims™) as unpatentable under 35 U.S.C. § 103.

l. INTRODUCTION

The ’147 patent relates to “[a] method for leaving a multicast computer net-
work,” 1.e., removing a computer from a network. Ex. 1001 at Abstract. The *147
patent claims a particular technique for removing the computer that features having
the leaving computer send a disconnect message to a second computer to which it
is connected. The second computer then broadcasts a connection search message
across the network to locate another computer in the network to which the second
computer can connect. This exact technique is disclosed in the prior art, as ex-
plained below. The features that were emphasized by applicant to obtain allow-
ance relate to straightforward networking and graph theory concepts that are also

shown by the references discussed below, which were not before the examiner dur-



ing prosecution. Thus, as shown in this Petition, claims 1-16 of the 147 patent
were not patentable because the technology claimed was obvious over the prior art.

[I.  MANDATORY NOTICESUNDER §42.8
The Real Parties in Interest Under § 42.8(b)(1) are Activision Blizzard,

Inc.; Blizzard Entertainment, Inc.; Activision Publishing, Inc.; Activision Enter-
tainment Holdings, Inc.; Electronic Arts Inc.; Take-Two Interactive Software, Inc.;
2K Games, Inc.; 2K Sports, Inc.; and Rockstar Games, Inc. (The preceding listing
of non-Petitioner RPI entities should not be deemed as an acknowledgement or
admission that any such entity actually controls this matter.)

Related Matters Under Rule § 42.8(b)(2). ABLLC has asserted claims 1,
3-6, 10, 11, and 14-16 of the *147 patent in the United States District Court for the
District of Delaware in the following cases: 1:15-cv-228, 1:15-cv-282, and 1:15-
cv-311. Petitioners are each defendants in one of those actions.

Petitioners have challenged other patents that applicants called “related” in
the first paragraph of the specification. Specifically, petitioners filed petitions for
IPR of Patent Nos. 6,701,344 (IPR2015-01970, -01972), 6,714,966 (IPR2015-
01951, -01953), and 6,829,634 (IPR2015-01964, -01996). In addition to the pre-
sent petition, Petitioners are also filing petitions IPR2016-00724 (challenging U.S.
Pat. No. 6,920,497), IPR2016-00724 (challenging claims of U.S. Pat. No.

6,920,497), and IPR2016-00727 (challenging claims of the *634 patent).



L ead/Back-Up Counsel Under § 42.8(b)(3) & (4). Lead: Michael M. Mur-

ray (Reg. No. 32,537, WINSTON & STRAWN LLP, 200 Park Avenue, New York,
NY 10166-4193, P: 212-294-3510 / F: 212- 294-4700, mmurray@winston.com).

Backup: Andrew R. Sommer (Reg. No. 53,932, WINSTON & STRAWN LLP,

1700 K Street, N.W., Washington, D.C. 20006-3817, P: 202-282-5896 / F: 202-

282-5100, asommer@winston.com), and Michael A. Tomasulo (Reg. No. 43,957,

WINSTON & STRAWN LLP, 333 S. Grand Avenue, 38th Floor, Los Angeles, CA
90071-1543, P: 213-615-1848 / F: 213-615-1750, mtomasulo@winston.com).
Service via hand-delivery may be made at the postal mailing address of lead and

back-up counsel. Petitioners consent to service by e-mail.

[11. PETITIONERSHAVE STANDING
A. GroundsFor Standing Under 8§ 42.104(A)

Petitioners certify that the *147 patent is eligible for (and that Petitioners are
not barred or estopped from requesting) inter partesreview.

B. ClaimsAnd Statutory Grounds Under 88 42.22 And 42.104(b)

Petitioners request inter partes review of the Challenged ‘147 Claims of the
‘147 patent and assert that these claims are unpatentable as follows: Ground 1:
Shoubridge, Denes, and Rufino render obvious claims 1-16; Ground 2:
Shoubridge, Denes, Rufino, and Hirviniemi, in the alternative, render obvious
claims 4-5, 14, and 16; Ground 3: Shoubridge, Denes, Rufino, and Balph, in the

alternative, render obvious claims 8 and 13; and Ground 4: Shoubridge, Denes,
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Rufino, and Todd render obvious claims 1-16. As will be explained below,
Ground 4 is a supplement to Ground 1. The analysis for Grounds 2 and 3 can easi-
ly depend from either Ground 1 or 4. These grounds for unpatentability are dis-
cussed in detail below in Section VII. Each ground for trial is supported by the ex-
pert testimony of Dr. David Karger (Ex. 1003) and other exhibits identified
throughout this Petition and Dr. Karger’s declaration.

IV. SUMMARY OF THE '147 PATENT AND ITSTECHNICAL FIELD
A. Overview Of The'147 Patent

The 147 patent describes a computer network organized into an “m-regular”
configuration that is “non-complete.” See, e.g., Ex. 1001, Abstract, cls. 1, 6, 11;
Karger 99 27-29. In an m-regular network, each “node” (typically a computer) in
the network is connected to exactly “m” other nodes. E.g., Ex. 1001, cls 1, 6, 11;
Karger 9 27-29, q9 61-62. For example, a 4-regular network is one where each
node is connected to 4 other nodes. E.g., Ex. 1001, Fig. 1, 2:46-47; Karger  28. A
“non-complete” network is one where at least one of the nodes is not connected to
at least one other node. Karger 4 61-62. The claims are directed to methods for
removing a node from the network, while maintaining the m-regular characteristic
of the network. See, e.g., Ex. 1001, Abstract; Karger 99 27-29.

By requiring a connection procedure as part of the process for removing a

node, the Challenged *147 Claims make it clear that the network at issue is a non-



complete graph, which, as noted above, means that at least two nodes in the net-
work are not connected to each other. Ex. 1001 at cls. 1, 6, 11; Karger 9 29. A
complete graph, in contrast, is one that is fully connected, meaning that each node
is connected to every other node. E.g., Ex. 1013 at 15, 20; Karger 99 62-63.
The *147 patent is directed to a non-complete graph because a complete graph
would continue to be regular when a computer is disconnected and would not need
to perform any additional connection steps, such as recited in claim 1, to maintain
regularity. Ex. 1001 at cls. 1, 6, 11; Karger § 29. Figure 1 of the 147 patent, for
example, illustrates a graph that is 4-regular and non-complete. Karger q 28.

Figure 5A of the 147 patent illustrates one process of disconnecting a com-
puter from the broadcast channel while maintaining a non-complete m-regular
graph. Karger 9 30. The ’147 patent explains that “[w]hen computer H decides to
disconnect, it sends its list of neighbors to each of its neighbors (computers A, E, F
and I) and then disconnects from each of its neighbors. When computers A and I
receive the message they establish a connection between them as indicated by the
dashed line, and similarly for computers E and F.” Ex. 1001 at 9:20-26.; Karger
30.

Notably, the 147 patent does not provide any generalized algorithm for
maintaining a non-complete m-regular graph when a node disconnects, providing

instead only two examples. Karger 9§ 32. Algorithms for maintaining a non-



complete m-regular graph when a node disconnects were well known in the art by
July 2000, as will be discussed below in Section IV.C. Id.

B. Overview Of The Prosecution History

The application that led to the 147 patent was filed July 31, 2000, and ap-
plicants did not claim priority to any earlier-filed application. Ex. 1001. During
prosecution, the examiner rejected original claims 9-30 as obvious in view of: (a)
U.S. Patent No. 6,618,752 to Moore (“Moore”) in view of U.S. Patent No.
6,353,599 to Bi (“Bi”); and (b) Moore in view of Bi in further view of “Graph
Theory with Applications” by Bondy et al. (“Bondy”). Ex. 1024 at 5-11. Claims
1-8 were withdrawn due to a restriction requirement. Ex. 1025 at 8.

In response, applicants amended the preamble of each independent claim to
indicate that the claim is directed to an m-regular graph where m is at least 3. Ex.
1025 at 4-6. According to applicants, Moore proposed a daisy chain arrangement
where clients act as “mini-servers” to forward data to other clients. Ex. 1025 at 10.
Applicants argued that Moore did not disclose an m-regular graph where m is at
least 3. Ex. 1025 at 11.

Applicants also amended independent claims 1 and 11 to indicate that the
disconnecting computer sends a list of its neighbors to all of its neighbors, allow-
ing the neighbors of the disconnecting computer to contact other computers on that

list. Ex. 1025 at 4-6. Applicants added a similar limitation to claim 6. Id. Accord-



ing to applicants, this type of disconnection and healing process is not shown in the
Moore or Bondy references. Ex. 1025 at 12-13.

The examiner then entered an Examiner’s Amendment which amended in-
dependent claims 9 and 23 to further reflect an explicit linking to the broadcast
channel and its m-regular structure. Ex. 1026 at 4. The claims were then allowed.
Ex. 1026 at 1.

C. Overview Of The Technical Field And Brief Discusson Of Some
Of The Relevant Prior Art

Graph theory is a branch of mathematics that involves the study of graphs,
which are sets of vertices (often represented by points) connected by edges (repre-
sented by lines). Karger 4 57. Since long before the patent applications were filed,
graph theory has been actively applied in a variety of industries and fields, includ-
ing integrated circuit design, operations research, and computer networks. Id.

Computer networks and their topologies are routinely represented using
graph theory, and mathematical proofs or simulations are often developed to model
the performance and reliability of a network. See, e.g., Ex. 1001 at 4:25-30 (“The
broadcast technique overlays the underlying network system with a graph of point-
to-point connections (i.e., edges) between host computers (i.e., nodes) through
which the broadcast channel is implemented.”); Ex. 1008 at 114 (“The various
classes of networks are distinguished by certain topological properties of the

graphs that represent them, like the degree of the nodes, or whether the graph is
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regular or not ....”); Ex. 1015 at 7 (“This paper presents a study of networks which
are represented as linear graphs, and it is assumed the reader is familiar with ele-
mentary notions of graph theory.”); Ex. 1010 at 36 § 2 (“We start this chapter by
stating our topology computation problem as a graph theory problem.”); Karger ¢
58.

The use of m-regular non-complete networks was well known in the art.
Karger 9 68. For example, Shoubridge discloses the use of a broadcast methodolo-
gy known as “flooding” over m-regular, non-complete “torus” graphs, such as the
graph in Figure 4.2 (shown below (left)). 1d.; see Ex. 1005 at 1383 . (Figure 4.2 is
from Ex. 1006, a 175-page Ph.D. thesis also by Peter J. Shoubridge, hereinafter
“Shoubridge Thesis,” which discloses the same body of work that is described in
more concise form in the six-page IEEE publication of Ex. 1005 at 1386. See Ex.

1006 at 94; id. at 189.)"

! Peter John Shoubridge, “Adaptive Strategies For Routing In Dynamic Networks,”
Ph.D. thesis, University of South Australia, 1996), is also prior art under § 102(b).

Ex. 1006; Ex. 1020.
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Ex. 1006 : Fig. 4.2 Ex. 1030: Fig. 1

Similarly, a paper by Yogen Dalal (1977) discloses the use of flooding over non-
complete, 4-regular networks. Karger 9 68; see Ex. 1008 at 88-89, 157, 161.
Flooding over a 4-regular “torus” network (shown above (right)) is also disclosed
in U.S. Patent No. 6,122,277 (Ex. 1029) (which incorporates by reference the dis-
closure of U.S. Patent No. 5,181,017 (Ex. 1030)) and thus is prior art under
§ 102(e), as the filing date is August 19, 1997. See Ex. 1029 at 1:59-66, 5:29-43,
6:62; Ex. 1030 at Fig. 1; Karger 9 68.

Long before July 2000, a POSITA would have understood that the topology
of a network could have a significant impact on the network’s characteristics, such
as its performance, scalability, and reliability. Karger 4 67; Ex. 1015 at 6-7; Ex.
1014 at 6-12. As a result, many types of network topologies—including those
based on non-complete, m-regular graphs—were well known in the art. Karger 99
67-69; Ex. 1013 at 20. These topologies were routinely represented using graph

theory (with computers as nodes, and connections as edges), with mathematical



proofs or simulations developed to model the performance and reliability of the
network. Karger 4 57-81, 44 36-45; see, e.qg., Ex. 1015 at 7 (“This paper presents a
study of networks which are represented as linear graphs, and it is assumed the
reader is familiar with elementary notions of graph theory.”); Ex. 1008 at 114
(“The various classes of networks are distinguished by certain topological proper-
ties of the graphs that represent them, like the degree of the nodes, or whether the
graph is regular or not.”) (citation omitted).

Long before July 2000, a POSITA would have understood the advantages of
maintaining an m-regular non-complete topology when adding or subtracting a
computer (i.e., a participant or node) from the topology. See, e.q., Ex. 1013 at 22
(“Regular graph: If some of the nodes in the network have less links than the others,
it is likely for the network to have bottlenecks at these nodes. A regular graph has
all of its edges uniformly distributed; therefore, reducing the probability of the oc-
currence of bottlenecks.”); Karger q 69. Also, before July 2000, a POSITA would
have known the generalized formulas for maintaining an m-regular non-complete
topology when subtracting a node. Karger § 69. For instance, Denes (Exs. 1016
and 1017) and Toida (Ex. 1018), both published in the 1970s, disclose the same (or
substantially similar) simple algorithms for maintaining an m-regular non-
complete topology while removing a node. Id. Computer networks have added

and dropped nodes in the way described by these formulas prior to July 2000. See,
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e.g., Ex. 1023 at 12:26-32 (“When upgrading from 6 nodes to 7 nodes, the network
administrator utilizes the interim routing table provided below, removes links 2-0
and 4-3, and then adds links 6-0, 6-2, 6-3, and 6-4.”); Karger 9 69.

Denes discloses that a k-regular® non-complete topology may be maintained
when a node is removed from a network. Karger 99 76-81. Denes defines the ET™
operation for removing a node. Ex. 1017 at 366; Karger 9§ 76. The ET"' operation
is defined as: ET": Iy — [y = (P2, E), PP =P\ {p}; E’=E\ {(pp1), (PP2), - - - ,
(ppw) VU {(p1p2), (P3p4)s - - - » (Pipi)}. 1d. Denes discloses that the new graph (E’)
is the result of the disconnection of a node (p). Id. The edges connected to p
({(pp1), (Pp2), - - ., (ppy)}) are disconnected from its neighbor nodes. ld. Then the
neighbor nodes are connected (noted by operation U) to one another ({(pip>),
(P3p4)s - - - » (Pxapr)}). 1d. The result is a non-complete k-regular graph. Id.

The following paragraphs illustrate the above-described operation of remov-
ing a node as disclosed by Denes applied to Figure 1 of the 147 patent. Karger q
77. Fig. P10 illustrates a 4-regular network where Node H is to be removed.
Denes discloses that k neighbors of a node H (i.e., all its neighbors) are selected,

which are the four neighbors highlighted in redlines in Fig. P11. Karger 9 77-78.

2 . . .
Denes uses the consonant “k” instead of “m” but the meaning is the same.

11



Fig. P10 Fig. P11

Then, Denes discloses disconnecting the red edges from node H, the result
of which is provided in Fig. P12 below. Karger q 79. Denes discloses that new
connections are established between the neighbor nodes (A and I, E and F), which

are in blue in Fig. P13, resulting in a 4-regular non-complete graph. Karger 9 80.

pd

G G

""--._____I _‘--“"F

Fig. P12 Fig. P13

V. CLAIM CONSTRUCTION UNDER § 42.104(B)(3)

Pursuant to § 42.100(b), for the purposes of this review, Petitioners construe
the claim language such that it is “given its broadest reasonable construction in
light of the specification of the patent in which it appears” (“BRI”). For terms not

specifically listed and construed below, and in the absence (to date) of arguments

12



from ABLLC concerning claim construction, Petitioners interpret them for purpos-
es of this review with their plain and ordinary meaning consistent with the specifi-
cation of the *147 patent.
As used in the Challenged *147 Claims, for purposes of this review:
“m-regular” (cls. 1, 6, 11) means “each node is connected to exactly m oth-
er nodes.” See, e.g., Ex. 1001 at 4:40-50, 14:51-15:6.

VI. LEVEL OF ORDINARY SKILL IN THE ART AND STATE OF THE
ART

Petitioners submit that a POSITA would have a minimum of: (1) a bache-
lor’s degree in computer science, computer engineering, applied mathematics, or a
related field of study; and (2) four or more years of industry experience relating to
networking protocols and network topologies. Karger 99 16-22. Additional gradu-
ate education could substitute for professional experience, or significant experience

in the field could substitute for formal education. Id.

VII. THERE IS A REASONABLE LIKELIHOOD THAT PETITIONERS
WILL PREVAIL WITH RESPECT TO AT LEAST ONE CLAIM

Petitioners submit there is at least “a reasonable likelihood that the petition-
er[s] would prevail with respect to at least one of the claims challenged in the peti-
tion.” § 314(a). Indeed, all claims are obvious under Grounds 1-4.

A. Overview Of Shoubridge

13



Shoubridge is a printed publication and constitutes prior art under § 102(b)’
because it was publicly accessible by early October 1997. It was first disseminated
through a conference presentation in 1997. See Ex. 1004 at § 24. The printed con-
ference proceedings were available in at least 70 libraries. See Ex. 1004 at g 25
and Attachments 1b and 1d. Also, the printed proceedings were disseminated
online through the IEEE Xplore Digital Library starting in 1997. See Ex. 1004 at
27 and Attachments 1c¢ and 1f. Thus, Shoubridge was prior art under § 102(b).

Shoubridge discloses techniques for routing messages to participants in stat-
ic to very dynamic communications networks, including wireless computer net-
works, and draws extensively on work directed towards more general computer
networking. See Ex. 1005 at 1381 , 1386 (References) (citing numerous works on

computer networking and routing in computer networks); Karger 44 101-111, 254.

3 «“[PJublic accessibility’ has been called the touchstone in determining whether a
reference constitutes a ‘printed publication’ bar under 35 U.S.C. § 102(b).” Suffolk
Techs., LLC v. AOL Inc., 752 F.3d 1358, 1364 (Fed. Cir. 2014). “A given refer-
ence is ‘publicly accessible’ upon a satisfactory showing that such document has
been disseminated or otherwise made available to the extent that persons interested
and ordinarily skilled in the subject matter or art exercising reasonable diligence,
can locate it.” Bruckelmyer v. Ground Heaters, Inc., 445 F.3d 1374, 1378 (Fed.

Cir. 2006).
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Shoubridge models communications networks as graphs in which “[e]ach node
functions as a source of user traffic entering the network.” Ex. 1005 at 1382 9 5;
Karger 99 101-111, 254. Nodes with a connection between them are called neigh-
bors. Ex. 1005 at 13829 5; Karger 49 101-111, 254.

Shoubridge compares the characteristics of multiple routing protocols, in-
cluding flooding, on a network topology that is a 64-node network in which each
node has connections to 4 adjacent nodes—i.e., an mregular network, where m=4.
Ex. 1005 at 1383 92 (“A 64 node network with connectivity of degree 4 is mod-
eled as G. The network is a large regular graph forming a manhattan grid network
that has been wrapped around itself as a torus to avoid edge effects.”); Karger 9
101-111, 254. Because at least one node in the Shoubridge 64-node topology is
connected to fewer than all other nodes in the network, the network is a non-
complete graph. Karger 9 61-66, 101-111, 254.

B. Overview Of Denes

Denes is also a printed publication and constitutes prior art under § 102(b)
because it was publicly accessible no later than 1980. Denes is a research paper
disseminated through a Hungarian mathematics journal. Printed copies of the
journal were available in more than 90 libraries. See Ex. 1004 at 4 56 and Attach-
ments 7, 7a, 7b, and 7d. Thus, Denes was prior art under § 102(b).

As discussed above in Section IV.C, Denes discloses a method of maintain-
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ing a non-complete m-regular topology when removing a node. Karger § 76. This
method is a mathematical formula that would have been well known to a POSITA
by July 2000. Id. To summarize, Denes discloses the ET"' operation: ET": ', —
Lo = (P, E”), P> =P\ {p}; E*=E\ {(pp1), (PP2), - - - , (PP1) U {(P1p2), (P3P4), - - - ,
(p1p)}. Ex. 1017 at 366; Karger 4 76. Denes discloses that the new graph (E’) is
the result of the disconnection of a node (p). Id. The edges connected to p ({(pp1),
(pp2), - - ., (ppx)}) are disconnected from its neighbor nodes. |d. Then the neighbor
nodes are connected (noted by operation U) to one another ({(pip2), (P3ps), - - - »
(pr1pr)})- 1d. The result is a non-complete k-regular graph. |d.

C. Overview Of Rufino

Rufino is also a printed publication and constitutes prior art under § 102(b)
because it was publicly accessible no later than 1995. Rufino was first publicly
disseminated through a conference presentation in 1992. The conference proceed-
ings were available in more than 200 libraries. See Ex. 1004 at § 50 and Attach-
ments 5, 5a, 5b, and 5d. Additionally, the proceedings were disseminated online
through the IEEE Xplore Digital Library starting in 1996. See Ex. 1004 at § 52 and
Attachments 5¢ and 5e. Finally, Rufino was cited in 5 publications between 1995
and 1999. Thus, Rufino was prior art under § 102(b).

Rufino discloses messaging techniques for maintaining a 2-regular non-

complete network when a node is disconnected from the network. See, e.g., Ex.

16



1011 at 0959 col. 2 4 1; Karger 4 113. In particular, Rufino discloses that when a
first computer decides to disconnect from the second computer, the first computer
sends a disconnect message to the second computer, where the disconnect message
includes the location of a third computer. Ex. 1011 at 0962 col. 2 9] 4-5; Karger 4
113-114. When the second computer receives the disconnect message, the second
computer sends a message to connect to the third computer. Id. If the second com-
puter is unable to connect to the third computer, the second computer sends a mes-
sage to find another computer to which it can connect. Ex. 1011 at 0959 col. 1 47
—col. 291, 0962 col. 299 —0963 col. 1 q 1; Karger 9 116-118. The goal of Ru-
fino’s messaging techniques is to maintain an m-regular graph. Id.

D. Combination Of Shoubridge, Denes, And Rufino
A POSITA would have been motivated to combine the teachings of
Shoubridge with the teachings of Denes and Rufino for several separate and inde-
pendent reasons. Karger q 119.
(@ Shoubridge Teaches The Use Of Its Network In A Dynam-

ic Setting, And Denes And Rufino Address The Problem
Of Dynamic Networks

As discussed above, a POSITA would have been motivated to combine the
teachings of Shoubridge and Denes and Rufino because Shoubridge teaches that its
system is used in a reliable dynamic network, and Denes and Rufino address how

to maintain an m-regular non-complete topology when removing a node. Karger
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120. A POSITA would have been motivated to apply the well-known teachings of
Denes and Rufino to the computer network taught by Shoubridge to improve its
reliability. Karger 4 121.

Shoubridge discloses an exemplary 64-node, 4-regular network topology as
an example of such a network environment. E.g., Ex. 1005 at 1384; id. at 1383
(describing network model); Karger § 122. Denes discloses a straightforward
mathematical principle to remove a node from a network to maintain a non-
complete m-regular topology, and includes an example of a 4-regular non-
complete network. See Section IV.C above; Karger 9 123.

In view of Shoubridge and Denes, it would have been straightforward to ap-
ply the messaging techniques disclosed in Rufino to coordinate the implementation
of the method for removing a node disclosed in Denes to Shoubridge. Karger q
124. For instance, it was well known to expand the messaging techniques of Rufi-
no to grid topologies (where m = 4). See, e.g., Ex. 1019 1 col. 2 4 2 (“In this paper,
a network referred to as the token grid is introduced. The token grid is a multidi-
mensional extension of the token ring 121, where stations share access to a mesh
formed by a set of overlapping rings . . . . Couplings between the rings are imple-
mented by the user stations in a very simple fashion and under token control.”);
Karger 9 124.

For the reasons stated above, a POSITA would have been motivated to com-
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bine the teachings of Shoubridge, Denes, and Rufino to maintain a non-complete
m-regular topology when removing a node.

(b)  Shoubridge Discloses A Non-Complete Regular Topology,

And Denes And Rufino Address The Problem Of Main-
taining A Non-Complete Regular Topology

Shoubridge discloses a non-complete regular topology in a dynamic net-
work. See Sections VII.A; Karger 9 126-127. Denes and Rufino address the prob-
lem of maintaining a non-complete regular topology. See Sections VII.B-C; Karger
99 126-127. A POSITA would have been motivated to combine the teachings of
all three references, because they were in the same technical field, and addressed
the same technical problems. Karger 99 126-127. A POSITA thus would have

been motivated to combine the teachings of Shoubridge, Denes, and Rufino to

maintain a non-complete m-regular topology when removing a node. |d.

E. Ground 1: Claims 1-16

1.

Independent Claim 1

Clam1

Prior Art

[Preamble]

A method of
disconnecting
a first com-
puter from a
second com-
puter, the first
computer and
the  second
computer be-
ing connected

Shoubridge discloses a dynamic network forming a broadcast
channel, said broadcast channel forming an m-regular graph
where m is at least 3. See, eg., Ex. 1005 at 1381 Abstract
(“[T]he distribution of traffic loads and network topologies may
vary from nearly static to very dynamic. This dynamic behavior
may vary both in space and in time.”); 1381 4 3 (“Links may fail
or become congested, nodes or users could be mobile, resulting in
changes to source-destination paths.”); 1383 9 2 (“A 64 node net-
work with connectivity of degree 4 is modeled as G. The network
is a large regular graph forming a Manhattan grid network that has
been wrapped around itself as a torus to avoid edge effects.”).
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to a broadcast
channel, said | Denes discloses a method of disconnecting a first node from a
broadcast second node, the first node and the second node being connect-
channel form- | ed in a graph topology, said graph topology forming an m-
ing an m- |regular graph wherem isat least 3. See, e.g., Ex. 1017 at 366
regular graph | 4 (“Definition 3. Let I',x = (P,E) € PRy, p € P, and we take the
where m is at | vertEx. pairs pip,, p3ps4» - - - » Pr.1Px to be neighbors of p but pair-
least 3, the | wise not neighbors. Then we take the ET transformation to be: (3)
method com- | ET™: k=T =@,E),PP=P\ {p}”and “E’ =E \ { (pp1),
prising: (Pp2), - - - (PPW) U { (P1p2)s(P3P4)s - - -» (Pr1Pi) }7); 367 Fig 2.

To the extent the preamble is deemed to be a limitation of the claim,
Shoubridge discloses a dynamic computer network in which computers enter and
leave a non-complete m-regular network, and Denes discloses a general method of
maintaining an m-regular graph when a node is removed. Karger 9 128.

Shoubridge also discloses networks in which each computer is connected to
four (i.e., at least three) neighbors in the broadcast channel. See Ex. 1005 at 1383 ¢
2 (“A 64 node network with connectivity of degree 4 is modeled as G. The net-
work is a large regular graph forming a manhattan grid network that has been
wrapped around itself as a torus to avoid edge effects,”); Karger § 130. Although
Shoubridge alone is sufficient to meet the limitations of the preamble, should the
preamble be limiting, Denes also discloses a method of disconnecting a first node
from a second node, the first node and the second node being connected to a spe-
cific topology, said topology forming an m-regular graph where m is at least 3.

See Ex. 1017 at 367 q| 3, Fig. 2; Karger q 131.
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Clam 1

Prior Art

[1(&)] when
the first com-
puter decides
to disconnect
from the sec-
ond computer,
the first com-
puter sends a
disconnect

message to the
second com-
puter, said
disconnect

message  in-
cluding a list
of neighbors
of the first
computer; and

Shoubridge discloses a dynamic networ k forming a broadcast
channel, said broadcast channel forming an m-regular graph
wherem isat least 3. See, e.g., Ex. 1005 at 1383 Abstract; 1381
13,1383 92.

Denes discloses a method of disconnecting a first node from
the second node. See, e.g., Ex. 1017 at 366 9 4.

Rufino discloses when thefirst computer decides to disconnect
from the second computer, the first computer sends a discon-
nect message to the second computer, said disconnect message
including a list of neighbors of the first computer. See, eg.,
Ex. 1011 at 0962 col. 2 49 4-5 (“An orderly leave from a logical
ring is only possible when that station holds the token. Station
withdrawal is achieved through a ring patch between its predeces-
sor and successor stations. For that purpose, the leaving station,
before passing the token, issues a Set_successor frame addressed
to its predecessor and carrying the address of its future succes-
sor.”

As noted above, Shoubridge discloses a dynamic network in an m-regular

configuration. Karger 9 129-130. Denes discloses a method of disconnecting a

first node from a second node in an m-regular network. See Section IV.C; Karger

9 133. To do this, Denes discloses connecting the neighbors of the leaving node to

each other. Ex. 1017 at 366 9 4; Karger § 133. Specifically, Denes discloses that

the new graph (E’) is the result of the disconnection of a node (p). Ex. 1017 at 366

9 4; Karger 9 133. The edges connected to p ({(pp1), (pp2), - - -, (Ppx)}) are dis-

connected from its neighbor nodes. Ex. 1017 at 366 9 4; Karger 4 133. Then the

neighbor nodes are connected (noted by operation U) to one another ({(pip>),

(P3p4)s - - - » (Pr1pr) })- Ex. 1017 at 366 9 4; Karger § 133.
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It would have been obvious to a POSITA to use the node disconnection
technique in Denes to disconnect a node in the m-regular network disclosed in
Shoubridge, at least for the reason that a POSITA would understand that in a dy-
namic network such as Shoubridge, where nodes are being added and dropped (see
Ex. 1005 at 1381 Abstract; id. at 1381 9§ 3) it is advantageous to maintain the m-
regular nature of the network to maintain the reliability of the network. See, e.g.,
Karger 99 68-69, 99 256-265, 99 266-273. Denes discloses how to drop a node
while maintaining the m-regular nature of the network. Karger § 133.

Rufino discloses a disconnect method wherein when the first computer is
disconnecting from the second computer, the first computer sends a disconnect
message to the second computer. Ex. 1011 at 0962 col. 2 99 4-5; Karger 99 134-
136. Rufino discloses a method for a leaving station (first computer) in a token
bus network to leave the logical ring in an orderly way by sending a set_successor
frame (a disconnect message) to its predecessor station (second computer). Id.

Rufino discloses that a set_successor frame (a disconnect message) sent by
the leaving station to the predecessor station includes the address of the future suc-
cessor. Ex. 1011 at 0962 col. 2 q9 4-5; Karger § 135. One of ordinary skill in the
art would understand that the future successor is the current successor station
(neighbor) of the leaving station. ld. Thus, Rufino discloses the use of a discon-

nect message including a list neighbors of the first computer (a single neighbor in
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this example). Id.

It would have been obvious to further modify the network of Shoubridge, as
modified above to implement the node removal method of Denes, to use messages
to accomplish the node removal, as taught by Rufino. Karger 9 134-136. A
POSITA would understand that it i1s obvious when implementing the method of
Denes that the nodes should be contacted in order to implement the node removal
technique of Denes. Karger 99 120-125, q 136. It would have been obvious to use
any well-known messaging technique to accomplish the node removal, such as the
messaging technique of Rufino. Id.

Therefore, it would have been obvious to modify Shoubridge in view of
Denes in further view of Rufino so that when a node in Shoubridge is disconnected
following the method taught in Denes, disconnect messages are used to accomplish
that technique, including messages that include a list of neighbors of the first com-

puter, as taught by Rufino. Id.

Claim 1

Prior Art

[1(b)] when
the second
computer re-
ceives the
disconnect
message
from the first
computer,
the second
computer
broadcasts a

As noted above, Shoubridge discloses an m-regular network
and Denes discloses a method of disconnecting nodesin order to
maintain an m-regular graph. See, e.g., Ex. 1017 at 366 4 4.

In the messaging technique disclosed by Rufino to remove a
node in a network, when the second computer receives the dis-
connect message from the first computer, the second computer
broadcasts a connection port search message on the broadcast
channel to find a third computer to which it can connect in or-
der to maintain a 2-regular graph, said third computer being
one of the neighborson said list of neighbors. See, eg., Ex. 1011
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connection

port search
message on
the broadcast
channel to
find a third
computer to
which it can

connect In
order to
maintain an
m-regular

graph, said
third com-
puter being

one of the
neighbors on
said list of
neighbors.

at 0959 col. 1 §7 —col. 2 9 1 (““Access control is performed by a
token passing protocol, which establishes a logical ring over the
physical bus™); 0960 col. 1 g 3-4 (“Several types of protocol data
frames are exchanged between peer MAC entities, in order to pro-
vide logical ring housekeeping functions, essential for normal ring
membership management, and for the preservation of ring integrity
in the presence of faults.”); 0962 col. 2 9 4-5 (“Station withdrawal
is achieved through a ring patch between its predecessor and suc-
cessor stations. For that purpose, the leaving station before passing
the token issues a set successor frame, addressed to its predecessor,
and carrying the address of its future successor.”); 0962 col. 2 49 —
0963 col. 1 9 1 (“If this station is failed, the token passing operation
will not succeed. After the token pass checking period (one slot
time) has elapsed a recovery strategy is tried. This includes the rep-
etition of token transmission (checked during one more slot time)
followed by a variant of the solicit successor procedure. During this
who follows query the current token holder waits for a set succes-
sor frame, until the end of a three-slot-time period. Under a single
station failure assumption, the current token holder will receive,
within this period, a response from the successor of the failed sta-
tion. This establishes a new successor for the current token holder
and ends the recovery procedures.”).

As noted above, the combination of Shoubridge, Denes and Rufino yields an

m-regular network (Shoubridge) and a technique for disconnecting a node in such

a network (Denes) that implements the messaging necessary to accomplish the dis-

connection (Rufino). Karger 9 138-144.

Rufino discloses broadcasting messages on the broadcast channel to main-

tain a 2-regular graph. Ex. 1011 at 0960 col. 1 9 3-4; Karger § 140. Rufino further

discloses that the management functions include a variety of actions (such as find-

ing out the successor of a failed station (who_follows), soliciting any station to re-

spond at successor querying, resolving contentions, and establishing new succes-
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sors). Ex. 1011 at 0960 col. 1 g 3; Karger 4 140. Rufino further discloses that
when a station cannot successfully send a message to its successor (because of an
unplanned disconnect of the successor), the station broadcasts a connection port
search message on the broadcast channel to find a third computer to which it can
connect to maintain a 2-regular graph. Ex. 1011 at 0962 col. 2 4 9 — 0963 col. 1
9 1; Karger 9 141. To do this, the station sends a who follows query (connection
port search message) on the broadcast channel to find the successor (the neighbor)
of the disconnected station. Id.

As noted above, it would have been obvious to modify Shoubridge to use the
technique disclosed in Denes to drop a node while maintaining the 4-regular graph,
and this method of Denes involves connecting the former neighbors of the dropped
node to each other. Karger § 142. While Denes does not explicitly disclose the use
of messaging to achieve these connections, Rufino discloses the use of messaging
when dropping a node from a network. Id. It would have been obvious to further
modify Shoubridge, when implementing the Denes node-dropping technique, to
send a message including a list of multiple neighbors of the leaving station, as
taught by Rufino. Id. In particular, it would have been obvious to modify
Shoubridge in view of Denes to include the orderly leave in Rufino, with the step
of broadcasting a who follows query (connection port search message) on the

broadcast channel. Id. Broadcasting the who follows query allows the second
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computer to find a third computer to connect, the third computer being one of the

multiple neighbors of the leaving station, to maintain the m-regular graph. Id.

A POSITA would have been motivated to combine the teachings of

Shoubridge, Denes, and Rufino for the reasons discussed above, which together

disclose every limitation of claim 1. Karger 44 143-144.

Dependent Claim 2

Claim 2

Prior Art

The method
of claim 1
wherein the
second

computer

receives a
port connec-
tion  mes-
sage indi-
cating that
the third
computer is
proposing
that the
third com-
puter  and
the second
computer

connect.

See the citations above with respect to claim 1, incorporated
herein.

Rufino discloses wherein the second computer receives a port
connection message indicating that the third computer is pro-
posing that the third computer and the second computer con-
nect. See, e.g., Ex. 1011 at 0962 col. 2 9 5 (“Station withdrawal is
achieved through a ring patch between its predecessor and successor
stations. For that purpose, the leaving station before passing the to-
ken issues a set successor frame, addressed to its predecessor, and
carrying the address of its future successor.”); 0962 col. 2 § 9 — 0963
col. 1 q 1 (“If this station is failed, the token passing operation will
not succeed. After the token pass checking period (one slot time) has
elapsed a recovery strategy is tried. This includes the repetition of
token transmission (checked during one more slot time) followed by
a variant of the solicit successor procedure. During this who follows
query the current token holder waits for a set successor frame, until
the end of a three-slot-time period. Under a single station failure as-
sumption, the current token holder will receive, within this period, a
response from the successor of the failed station.”).

Rufino discloses that if a station (first computer) leaves abruptly, then a re-

covery procedure is tried. Ex. 1011 at 0962 col. 2 9 — 0963 col. 1 § 1; Karger q

146. During this period, a response (port connection message) from the successor
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of the failed station (third computer) will be received by the second computer, and
a connection between the second and third computer will be established. Id. A
POSITA would have been motivated to combine the teachings of Shoubridge,
Denes, and Rufino, as discussed above, which together disclose every limitation of
this claim. Karger 4 147. In particular, it would have been obvious to modify
Shoubridge to implement the Denes node dropping technique, and to use the re-
covery procedure disclosed in Rufino. Karger 9§ 148.

3. Dependent Claim 3

Claim 3 Prior Art

The method of | See the citations above with respect to claim 1, incor porated
claim 1 where- | herein.

in the first
computer dis- | Rufino discloses wherein the first computer disconnects from
connects from | the second computer after sending the disconnect message.
the second | See, e.q., Ex. 1011 at 0962 col. 2 99 4-5 (“Station withdrawal is
computer after | achieved through a ring patch between its predecessor and succes-
sending  the | sor stations. For that purpose, the leaving station before passing
disconnect the token issues a set successor frame, addressed to its predeces-
message. sor, and carrying the address of its future successor.”).

Rufino discloses a method for a leaving station (first computer) to discon-
nect from its predecessor station (second computer) by sending a Set_successor
frame (a disconnect message). Ex. 1011 at 0962 col. 2 99 4-5; Karger 4 150. A
POSITA would have been motivated to combine the teachings of Shoubridge,
Denes, and Rufino, which together disclose every limitation of this claim. Karger

99 151-152. In particular, it would have been obvious to modify Shoubridge to im-
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plement the Denes node dropping technique, and to use the recovery procedure

disclosed in Rufino, thereby achieving all of the elements of claim 3. Id.

4,

Dependent Claims4 and 5

Claims 4-5

Prior Art

4. The method of
claim 1 wherein
the broadcast
channel is imple-
mented using the
Internet.

5. The method of
claim 1 wherein
the first computer
and second com-
puter are connect-
ed via a TCP/IP
connection.

See the citations above with respect to claim 1, incorpo-
rated herein.

Shoubridge discloses routing protocols for generic “com-
munications networks.” See, e.g., Ex. 1005 at 1381 1 1 (“In
addition to successfully forwarding user traffic between
source and destination nodes in a communications network,
the routing function generally seeks to optimise some perfor-
mance criteria such as network utilisation or throughput, or
perhaps average delay. As networks increase in size, with
more users demanding seamless connectivity, mobility and a
high level of availability, the task of routing becomes an in-
creasingly complEx. problem to network providers.”).

It would have been obvious to a POSITA to implement the “communications

networks” disclosed in Shoubridge on the Internet as required by claim 4, as the
Internet is the best-known example of a computer-based communications network
and would have been among the first communications networks to occur to a
POSITA, and certainly an obvious and straightforward choice, in implementing the
teachings of Shoubridge. Karger q 9 154-155. Likewise, it would have been obvi-
ous to implement claim 5 because TCP/IP communication forms the backbone of
such well-known networks as the Internet. |d. A POSITA would have also been

motivated to combine the teachings of Shoubridge, Denes, and Rufino, which to-
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gether disclose every limitation of claims 4 and 5. Karger 9 156-157.

Independent Claim 6

Claim 6

Prior Art

[Preamble]
A method
for healing a
disconnec-
tion of a
first com-
puter from a
second
computer,
the comput-
ers  being
connected
to a broad-
cast chan-
nel, said
broadcast
channel be-
ing an m-
regular
graph where
m is at least
3, the meth-
od compris-
ing:

Shoubridge discloses a dynamic computer network including a
first computer and a second computer being connected to a
broadcast channel, said broadcast channel forming an m-
regular graph wherem is at least 3. See, e.g., Ex. 1005 at 1381
Abstract (“the distribution of traffic loads and network topologies
may vary from nearly static to very dynamic. This dynamic behav-
ior may vary both in space and in time.”); 1381 9 3 (“For efficient
routing, nodes require knowledge of network topology. Links may
fail or become congested, nodes or users could be mobile, resulting
in changes to source-destination paths.”); 1383 q 2 (“A 64 node
network with connectivity of degree 4 is modeled as G. The net-
work is a large regular graph forming a Manhattan grid network that
has been wrapped around itself as a torus to avoid edge effects.”).

Denes discloses a method of disconnecting a node from another
node, the node and the other node being connected in a graph
topology, said graph topology forming an m-regular graph
wherem isat least 3. See, e.g., Ex. 1017 at 366 9§ 4 (“Definition 3.
Let I'hx = (P,E) € PRy, p € P, and we take the vertEx. pairs pp,
P3P4» - - - » PriPx to be neighbors of p but pairwise not neighbors.
Then we take the ET transformation to be: (3) ET: Thx — Thy =

(P, E), P =P\ {p}” and “E’ = E\ { (pp1), (pp2), - - - » (pp) U
{ (p1p2), (P3p4)s - - -» (PrapPr) }7); 367 Fig. 2.

To the extent the preamble is deemed to be a limitation of the claim,

Shoubridge discloses a dynamic computer network in which connections between

computers may fail or become congested as well as enter and leave a non-complete

m-regular network, and Denes discloses a general method of maintaining an m-

regular graph when a node is removed from the network. Karger 9 161-162.
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Shoubridge also discloses networks in which each computer is connected to

four (i.e., at least three) neighbors in the broadcast channel. See Ex. 1005 at 1383 ¢

2 (“A 64 node network with connectivity of degree 4 is modeled as G. The net-

work is a large regular graph forming a manhattan grid network that has been

wrapped around itself as a torus to avoid edge effects); Karger 49 161-162.

The combination of Shoubridge and Denes renders this element obvious.

Denes discloses a method of maintaining a non-complete m-regular graph when a

node is removed from the graph, said graph forming an m-regular graph where m

is at least 3. See Ex. 1017 at 367 Fig. 2; Karger 9 163.

Claim 6

Prior Art

[6(2)]
attempt-
ing to
send a
message
from the
first
comput-
er to the
second
comput-
er; and

Shoubridge discloses a dynamic network forming a broadcast
channel, said broadcast channel forming an m-regular graph
wherem isat least 3. See, eg., Ex. 1005 at 1381 Abstract; 1381 9 3;
1383 9| 2.

Denes discloses a method of disconnecting a first node from the
second node. See, e.g., Ex. 1017 at 366 4 4; 367 Fig. 2.

Rufino discloses attempting to send a message from the first com-
puter to the second computer. See, eg., Ex. 1011 at 0958 4 4 (“Un-
controlled omissions and partitions are a source of asynchrony and in-
consistency. This is unacceptable for most systems, let alone real-time
ones.”); 0959 col. 1 -9 7 —col. 29 1 (*Access control is performed by a
token passing protocol, which establishes a logical ring over the physi-
cal bus.”); 962 col. 2 49 4-5 (“Station withdrawal is achieved through a
ring patch between its predecessor and successor stations. For that pur-
pose, the leaving station before passing the token issues a set successor
frame, addressed to its predecessor, and carrying the address of its fu-
ture successor.”); 0962 col. 2 9 — 0963 col. 1 41 (“If this station is
failed, the token passing operation will not succeed. After the token
pass checking period (one slot time) has elapsed a recovery strategy is

30




tried. This includes the repetition of token transmission (checked during
one more slot time) followed by a variant of the solicit successor pro-
cedure. During this who follows query the current token holder waits
for a set successor frame, until the end of a three-slot-time period. Un-
der a single station failure assumption, the current token holder will re-
ceive, within this period, a response from the successor of the failed
station. This establishes a new successor for the current token holder
and ends the recovery procedures.”).

As noted above, Shoubridge discloses a dynamic network in an m-regular
configuration. Karger 9 161-163. Denes discloses a method of disconnecting a
first node from a second node in an m-regular network. See Section IV.C; Karger
163. To do this, Denes discloses connecting the neighbors of the leaving node to
each other. Ex. 1017 at 366 9 4; Karger § 163. Specifically, Denes discloses that
the new graph (E’) is the result of the disconnection of a node (p). Id. The edges
connected to p ({(pp1), (pp2)s - - - » (ppx)}) are disconnected from its neighbor nodes.
Id. Then the neighbor nodes are connected (noted by operation U) to one another
({(p1p2), (P3p4)s - - - » (Pxapx)})- 1d. For example, when applying the claims to
Denes as implemented in Shoubridge, the “first computer” would be p; and the
“second computer” (i.e., the computer leaving the network) would be p. Id.

It would have been obvious to a POSITA to use the node disconnection
technique in Denes to disconnect a node in the m-regular network disclosed in
Shoubridge, at least for the reason that a POSITA would understand that in a dy-
namic network such as Shoubridge, where nodes are being added and dropped (Ex.
1005 at 1381 Abstract, 1381 9§ 3 ) it is advantageous to maintain the m-regular na-
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ture of the network to maintain the reliability of the network. See, e.g., Karger
68-69, 99 256-265, 99 266-273. Denes discloses how to drop a node while main-
taining the m-regular nature of the network. Karger 9 163.

Rufino discloses a dynamic computer network in which the sudden removal
of a computer from a network causes problems, and proposes a solution. Ex. 1011
at 0958 col. 2 9 4; Karger § 165. Rufino discloses a method for a station (second
computer) in a network to leave the network in an abrupt way from its predecessor
station (first computer). Ex. 1011 at 0959 col. 1 47— col. 29 1; Ex. 1011 at 0962
col. 2 99 4-5 (“Stations may leave the logical ring either in an abrupt or orderly
way.”); Karger 4 166. Rufino discloses that when a station cannot successfully
send a message to its successor (because of an unplanned disconnect of the succes-
sor), the station broadcasts a connection port search message on the broadcast
channel to find a third computer to which it can connect to maintain a 2-regular
graph. Ex. 1011 at 0962 col. 2 99 — 0963 col. 1 § 1 (“During this who follows que-
ry the current token holder waits for a set_successor frame, until the end of a three-
slot-time period. Under a single station failure assumption, the current token hold-
er will receive, within this period, a response from the successor of the failed sta-
tion. This establishes a new successor for the current token holder and ends the re-
covery procedures.”); Karger § 167.

It would have been obvious to a POSITA that, when implementing the node
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disconnection technique of Denes in the network of Shoubridge, the nodes could

communicate with each other to implement the Denes technique. Karger 4 168. A

POSITA would have further applied any well-known messaging technique to ac-

complish the communication between nodes, including the techniques of Rufino,

one of which specifically teaches how to identify a failed port, namely “attempting

to send a message from the first computer to the second computer” as claimed.

Rufino discloses, as shown above, that an attempted transmission can be used to

identify a failed node in the network. Id.

Claim 6

Prior Art

[6(b)]
when the
attempt to
send the
message
1S unsuc-
cessful,
broad-
casting
from the
first com-
puter a
connec-
tion port
search
message
indicating
that the
first com-
puter
needs a
connec-
tion; and

Shoubridge discloses a dynamic network forming a broadcast
channel, said broadcast channel forming an m-regular graph
wherem isat least 3. See, e.g., Ex. 1005 at 1381 Abstract; 1381 9 3;
1383 9 2.

Denes discloses a method of disconnecting a first node from the
second node. See, e.g., Ex. 1017 at 366 4 4; 367 Fig 2.

Rufino discloses when the attempt to send a message is unsuccess-
ful, broadcasting from the first computer a connection port search
message indicating that the first computer needs a connection.
See, eg., Ex. 1011 at 0962 col. 2 99 4-5 (“Station withdrawal is
achieved through a ring patch between its predecessor and successor
stations. For that purpose, the leaving station before passing the token
issues a set successor frame, addressed to its predecessor, and carrying
the address of its future successor.”); 0962 col. 2949 — 0963 col. 1 1
(“If this station is failed, the token passing operation will not succeed.
After the token pass checking period (one slot time) has elapsed a re-
covery strategy is tried. This includes the repetition of token transmis-
sion (checked during one more slot time) followed by a variant of the
solicit successor procedure. During this who follows query the current
token holder waits for a set successor frame, until the end of a three-
slot-time period. Under a single station failure assumption, the current
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token holder will receive, within this period, a response from the suc-
cessor of the failed station.”).

Rufino discloses that when a station cannot successfully send a message to
its successor (because of an unplanned disconnect of the successor), the station
broadcasts a connection port search message on the broadcast channel to find a
third computer to which it can connect to maintain a 2-regular graph. Ex. 1011 at
0962 col. 299 —0963 col. 1 9 1; Karger § 170. To do this, the station sends a who
follows query (connection port search message) on the broadcast channel to find
the successor (the neighbor) of the disconnected station. Ex. 1011 at 0962 col. 2 ¢
9—-0963 col. 19 1; Karger q 170.

When applying this technique to Shoubridge employing the node removal
technique of Denes in a 4-regular configuration, a POSITA would have understood
that the Rufino technique of sending a query or broadcasting could have been used
to identify all four neighbors in the network which Denes teaches must be found to
return the network to a 4-regular configuration. Karger § 170. In particular, when
computer p in Denes leaves the network, computers p;, p2, p3, and ps must locate
each other to connect, as taught by Denes. |d. A POSITA would have understood
that any well-known messaging technique could have been used to identify the

neighbors for connection, including that taught by Rufino. Id.

Clam6 | Prior Art

[6(C)] Shoubridge discloses a dynamic network forming a broadcast
having a | channel, said broadcast channel forming an m-regular graph
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third
computer
not al-
ready
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to said
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puter re-
spond to
said con-
nection
port
search
message
In a man-
ner as to
maintain
an m-
regular
graph.

wherem isat least 3. See, e.g., Ex. 1005 at 1381 Abstract; 1381 9 3;
1383 9| 2.

Denes discloses having a third node not already connected to the
first noderespond in a manner asto maintain an m-regular graph.
See, eg., Ex. 1017 at 3677 q 4 (“Definition 3. Let I',x = (P,E) € PRy, p
€ P, and we take the vertEx. pairs pips, psps, - - - » Px1Px to be neigh-
bors of p but pairwise not neighbors. Then we take the ET transfor-
mation to be: (3) ET": Ty — Iy = (P, E*), P’=P\ {p}” and “E’ =E
\ {(pp1), (PP2)s - -+ » (PPK) U { (P1P2)5(P3P4)s - - - (Pr1pi) }7); 367 Fig. 2.

Rufino discloses having a third computer not already connected to
said first computer respond to said connection port search mes
sage in a manner asto maintain an m-regular graph. See, e.g., Ex.
1011 at 0960 col. 1 9 3-4 (“Several types of protocol data frames are
exchanged between peer MAC entities, in order to provide logical ring
housekeeping functions, essential for normal ring membership man-
agement, and for the preservation of ring integrity in the presence of
faults.”); 0962 col. 2 § 5 (“Station withdrawal is achieved through a
ring patch between its predecessor and successor stations. For that
purpose, the leaving station before passing the token issues a set suc-
cessor frame, addressed to its predecessor, and carrying the address of
its future successor.”); 0960 col. 2 99 — 0963 col. 1 § 1 (“If this station
1s failed, the token passing operation will not succeed. After the token
pass checking period (one slot time) has elapsed a recovery strategy is
tried. This includes the repetition of token transmission (checked dur-
ing one more slot time) followed by a variant of the solicit successor
procedure. During this who follows query the current token holder
waits for a set successor frame, until the end of a three-slot-time peri-
od. Under a single station failure assumption, the current token holder
will receive, within this period, a response from the successor of the
failed station.”).

As noted above, Denes discloses connecting the neighbors of the leaving

node to each other. Ex. 1017 at 366 4| 4; Karger 4 172; see Section IV.C. Specifi-

cally, Denes discloses that the new graph (E’) is the result of the disconnection of a

node (p). Id. The edges connected to p ({(pp1), (pp2), - - - , (ppx)}) are disconnect-
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ed from its neighbor nodes. Id. Then the neighbor nodes are connected (noted by
operation U) to one another ({(pip2), (P3p4)s - - - » (Px1Px)}). 1d. Thus, Denes ex-
plicitly teaches that a “third computer” (e.g., p,) that is not already connected to the
“first computer” (e.g., p,) must connect (to form the connected pair (p;p,). Id.

To the extent Denes does not explicitly disclose how p; and p; find each oth-
er in order to connect, Rufino discloses broadcasting messages on the broadcast
channel to maintain a regular graph. Ex. 1011 at 0960 col. 1 § 3-4; Karger 4 173.
Rufino discloses that the management functions include a variety of actions (such
as finding out the successor of a failed station (who_follows), soliciting any station
to respond at successor querying, resolving contentions, and establishing new suc-
cessors). ld. Rufino discloses that when a station cannot successfully send a mes-
sage to its successor (because of an unplanned disconnect of the successor), the
station broadcasts a connection port search message on the broadcast channel to
find a third computer to which it can connect to maintain a regular graph. 0960 col.
299 —-0963 col. 19 1; Karger § 174. To do this, the station sends a who follows
query (connection port search message) on the broadcast channel to find the suc-
cessor (the neighbor) of the disconnected station. 1d.

When implementing Denes in a network such as Shoubridge, as discussed
above, a POSITA would have understood that to maintain an m-regular network

upon disconnect of a computer, the neighbors of the disconnected computer must
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connect to one of the other neighbors, e.g., p; must connect to p,. Karger 99 175-
176. Therefore, it would have been obvious to modify Shoubridge in view of
Denes in further view of Rufino to have a third computer (such as p,) not already
connected to said first computer (such as p;) respond to said connection port search
message in a manner as to maintain an m-regular graph. |d.

A POSITA would have been motivated to combine the teachings of
Shoubridge, Denes, and Rufino, which together disclose every limitation of claim
6 for the reasons discussed above, e.g., a POSITA would understand that there are
benefits to maintaining a 4-regular network when removing a node and so would
be motivated to use a method such as that disclosed in Denes when a node is re-
moved in the computer network of Shoubridge. 1d. A POSITA would similarly
have been motivated to use the messaging technique of Rufino to efficiently im-
plement the node dropping technique of Denes. Id.

6. Dependent Claim 7

Claim 7 Prior Art

The method of | See the citations above with respect to claim 6, incor porated
claim 6 in- | herein.

cluding:
| Rufino discloses when a third computer receives the connec-
when a third | tjon port search message and the third computer also needs a
computer  re- | connection, sending a message from the third computer to the
ceves the | first computer proposing that the first computer and third
connection computer connect. See, e.g., Ex. 1011 at 0962 col. 295 (“Sta-
port  search | fjon withdrawal is achieved through a ring patch between its pre-
message and | decessor and successor stations. For that purpose, the leaving sta-
the third com- | tjon before passing the token issues a set successor frame, ad-
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puter also
needs a con-
nection, send-
Ing a message
from the third
computer  to
the first com-
puter propos-
ing that the
first computer
and third
computer con-
nect.

dressed to its predecessor, and carrying the address of its future
successor.”); 0962 col. 2 9 — 0963 col. 1 § 1 (“If this station is
failed, the token passing operation will not succeed. After the to-
ken pass checking period (one slot time) has elapsed a recovery
strategy is tried. This includes the repetition of token transmission
(checked during one more slot time) followed by a variant of the
solicit successor procedure. During this who follows query the
current token holder waits for a set successor frame, until the end
of a three-slot-time period. Under a single station failure assump-
tion, the current token holder will receive, within this period, a
response from the successor of the failed station. This establishes
a new successor for the current token holder and ends the recov-
ery procedure.”).

Rufino discloses that when the successor of the failed station (third comput-
er), which needs a connection due to failure of its predecessor, receives the “who
follows query” (port search message), then it will send a message (Set_successor
packet) to the predecessor of the failed station (first computer), and a connection
between the first and third computer will be established. Ex. 1011 at 0962 col. 2 q
9 — 0963 col. 1 q 1; Karger 9 178-179. As explained above, it would have been
obvious to modify Shoubridge to employ the method of Denes to remove a node
from a network. Karger § 180. Denes teaches that, when removing a node in, e.g.,
a 4-regular network, the nodes formerly connected to the removed node must con-
nect. 1d. A POSITA would have considered it obvious to use the messaging pro-
tocols of Rufino in order for former neighbors of the removed node to locate each
Id. For the reasons ad-

other and connect, thus rendering this claim obvious.

dressed above, a POSITA would have been motivated to combine the teachings of
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Shoubridge, Denes, and Rufino, which together disclose every limitation of this

claim. Karger 99 181-182.

1.

Dependent Claim 8

Claim 8

Prior Art

The method of
claim 7 including:

when the first
computer receives
the message pro-
posing that the
first computer
and third comput-
er connect, send-
ing from the first
computer to the
third computer a
message indicat-
ing that the first
computer accepts
the proposal to
connect the first
computer to the
third computer.

See the citations above with respect to claim 7, incorpo-
rated herein.

Rufino discloses when the first computer receives the mes-
sage proposing that the first computer and third computer
connect, sending from the first computer to the third com-
puter a message indicating that the first computer accepts
the proposal to connect the first computer to the third
computer. See, e.g., Ex. 1011 at 0962 col. 2 § 9 — 0963 col. 1
9 1 (“If this station is failed, the token passing operation will
not succeed. After the token pass checking period (one slot
time) has elapsed a recovery strategy is tried. This includes the
repetition of token transmission (checked during one more slot
time) followed by a variant of the solicit successor procedure.
During this who follows query the current token holder waits
for a set successor frame, until the end of a three-slot-time pe-
riod. Under a single station failure assumption, the current to-
ken holder will receive, within this period, a response from the
successor of the failed station. This establishes a new succes-
sor for the current token holder and ends the recovery proce-
dure.”).

Shoubridge in view of Denes and Rufino renders obvious the method of

claim 8 which adds to claim 7 the requirement that “when the first computer re-

ceives the message proposing that the first computer and third computer connect,

sending from the first computer to the third computer a message indicating that the

first computer accepts the proposal to connect the first computer to the third com-

puter.” Karger § 183. As described above, Rufino teaches the connection method
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described in claim 7. Karger § 184. Rufino also discloses this limitation of claim 8
because Rufino discloses in response to a who follows query, “the current token
holder will receive . . . a response from the successor of the failed station. This es-
tablishes a new successor for the current token holder and ends the recovery proce-
dure.” Ex. 1011 at 0962 col. 2 99 — 0963 col. 1 4 1; Karger 9 184. Accordingly, a
POSITA would have been motivated to combine the teachings of Shoubridge,
Denes, and Rufino, which together disclose every limitation of this claim (see also
Section VIILE above). Karger 99 185-186.

8. Dependent Claim 9

Claim 9 Prior Art

The method | See the citations above with respect to claim 6, incorporated
of claim 6 | heren.

wherein each
computer Shoubridge discloses wherein each computer connected to the
connected to | broadcast channel is connected to at least three other comput-
the broadcast | ers. See, e.g., Ex. 1005 at 1383 92 (“A 64 node network with
channel is | connectivity of degree 4 is modeled as G. The network is a large
connected to | regular graph forming a Manhattan grid network that has been
at least three | wrapped around itself as a torus to avoid edge effects.”).

other = com-
puters.

As discussed above, Shoubridge discloses networks in which each computer
is connected to four (i.e., at least three) neighbors in the broadcast channel. See Ex.
1005 at 1383 9 2 (““A 64 node network with connectivity of degree 4 is modeled as
G. The network is a large regular graph forming a manhattan grid network that has

been wrapped around itself as a torus to avoid edge effects,”); Karger q 190. A
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POSITA would have been motivated to combine the teachings of Shoubridge,

Denes, and Rufino, as discussed above, which together disclose every limitation of

claim 9. Karger 9 190.

9. Dependent Claim 10
Claim 10 Prior Art
The method | See the citations above with respect to claim 6, incorporated

of claim 6
wherein the
broadcasting
includes

sending the
message to
each com-
puter to
which  the
first comput-
er 1is con-
nected.

hereain.

Shoubridge discloses wher ein the broadcasting includes sending
the message to each computer to which the first computer is
connected. See, eg., Ex. 1005 at 1381 9 1 (“In addition to success-
fully forwarding user traffic between source and destination nodes
in a communications network, the routing function generally seek
to optimize some performance criteria such as network utilization
or throughput, or perhaps average delay.”); 1382 4 11 to 1383 9 1
(“Any user packet transmitted from a node is copied and broadcast
on all outgoing links. Intermediate transit nodes do not broadcast a
packet on the same link that a packer was originally received on.”).

As a threshold matter, claim 6 recites the sending of two different types of

messages. Karger 4 192. It is unclear which message “the message” of claim 10 is

referring to. |d. Regardless, the addition of this limitation is trivial and obvious in

light of the prior art. |d.

Shoubridge discloses a network in which a participant uses a flooding algo-

rithm to propagate a message to all of its neighbors and in which packets are

broadcast to all participants. See, e.g., Ex. 1005 at 1381 q 1; 13829 11 to 1383 9 1;

1383 4| 3; Karger 9 193. It would have been obvious to a POSITA to broadcast any

message to each computer to which a first computer is connected because the well-
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known flooding technique results in messages being sent to the entire network,

which, for instance, necessarily includes the computers connected to a computer

originating a message. Karger § 194. Accordingly, a POSITA would have been

motivated to combine the teachings of Shoubridge, Denes, and Rufino, for the rea-

sons discussed above, which together disclose every limitation of claim 10. Karger

99 195-196.

10. Independent Claim 11
Claim 11 Prior Art
[Preamble] A | Seethe citations above with respect to claim 1 [Preamblg], in-
computer- cor porated herein.
readable me-
dium contain- | Shoubridge discloses a computer -readable medium containing
ing  instruc- | instructions for controlling disconnecting of a computer from
tions for con- | another computer, the computer and the other computer be-
trolling  dis- | ing connected to a broadcast channel, said broadcast channel

connecting of
a computer
from another
computer, the
computer and
the other com-
puter  being
connected to a
broadcast
channel,
broadcast
channel being
an m-regular
graph where m
is at least 3,
comprising:

said

forming an m-regular graph where m is at least 3. See, e.g.,
Ex. 1005 at 1381 Abstract (“[T]he distribution of traffic loads and
network topologies may vary from nearly static to very dynamic.
This dynamic behavior may vary both in space and in time.”);
1381 9 3 (“Links may fail or become congested, nodes or users
could be mobile, resulting in changes to source-destination
paths.”); 1383 9 2 (“A 64 node network with connectivity of de-
gree 4 is modeled as G. The network is a large regular graph
forming a Manhattan grid network that has been wrapped around
itself as a torus to avoid edge effects.”).

Denes discloses a method of disconnecting a node from anoth-
er node, the node and the other node being connected in a
graph topology, said graph topology forming an m-regular
graph wherem is4. See, eg., Ex. 1017 at 366 9 4 (“Definition
3. Let I',x = (P,E) € PRy, p € P, and we take the vertEx. pairs
P1P2, P3P4s - - - » Px-1Pk to be neighbors of p but pairwise not neigh-
bors. Then we take the ET transformation to be: (3) ET": Iy —
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I.i=@F,E),P =P\ {p}”and “E’ = E \ { (pp1), (pp2), - - - »
(pp) U { (P1p2),(P3p4), - - - (Pripx) 7); 367 Fig. 2.

To the extent the preamble is deemed to be a limitation of the claim,
Shoubridge discloses a dynamic computer network in which computers enter and
leave a non-complete m-regular network, and Denes discloses a general method of
maintaining an m-regular graph when a node is removed from the network. Karger
9 197. Shoubridge also discloses networks in which each computer is connected to
four (i.e., at least three) neighbors in the broadcast channel. See Ex. 1005 at 1383 ¢
2 (““A 64 node network with connectivity of degree 4 is modeled as G. The net-
work is a large regular graph forming a manhattan grid network that has been
wrapped around itself as a torus to avoid edge effects”); Karger 4 198. Shoubridge
and Denes also discloses a method of disconnecting a first node from a second
node, the first node and the second node being connected to a specific topology,
said topology forming an m-regular graph where m is at least 3. See Ex. 1017 at
367 Fig. 2 (above); Karger 9 198.

To the extent that Shoubridge and Denes do not specifically disclose storing
instructions for implementing their disclosed techniques on a “computer readable
medium” it was certainly well known and obvious to persons of ordinary skill for
decades that software for implementing instructions in a network can be stored, in-

deed must be stored, on a computer-readable medium. Karger 4 198.

| Claim11 | Prior Art
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[11(&)] a
component
that, when
the comput-
er decides to
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from the
other com-
puter, the
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connect
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the other
computer,
said discon-
nect mes-
sage includ-
ing a list of
neighbors of
the comput-
er

See the citations above with respect to claim 1(a), incorporated
herein.

Denes discloses a method to disconnect a node from another
node. See, eg., Ex. 1017 at 366 4 4 (“Definition 3. Let I', = (P,E)
€ PRy, p € P, and we take the vertEx. pairs pip2, P3p4» - - - » Pk-1Pk tO
be neighbors of p but pairwise not neighbors. Then we take the ET
transformation to be: (3) ET™: Nxk—= T =C,E), P =P\ {p}”
and “E” = E\ { (pp1), (pP2), - - - » (PPx) U { (P1P2),(P3p4), - - - (Px-
1px) }7); 367 Fig. 2.

Rufino discloses a component that, when the computer decides
to disconnect from the other computer, the computer sends a
disconnect message to the other computer, said disconnect mes-
sage including a list of neighbors of the compute. See, eg., Ex.
1011 at 0962 col. 2 99 4-5 (“Stations may leave the logical ring ei-
ther in an abrupt or orderly way. . . . An orderly leave from a logical
ring is only possible when that station holds the token. Station
withdrawal is achieved through a ring patch between its predecessor
and successor stations. For that purpose, the leaving station before
passing the token issues a set_successor frame, addressed to its pre-
decessor, and carrying the address of its future successor.”)

As noted above, Shoubridge discloses a dynamic network in an m-regular

configuration. Karger 9 200. Denes discloses a method of disconnecting a first

node from the second node in an m-regular graph. |d. To accomplish the discon-

nection while maintaining the regular nature of the graph, Denes discloses connect-

ing the neighbors of the leaving node to each other. Ex. 1017 at 366 § 4; Karger q

200. Specifically, Denes discloses that the new graph (E’) is the result of the dis-

connection of a node (p). Id. The edges connected to p ({(pp1), (Pp2), - - - » (PPK)})

are disconnected from its neighbor nodes. Id. Then the neighbor nodes are con-

nected (noted by operation U) to one another ({(pip2), (P3p4), - - -, (Pripr)}). 1d.
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The result is a non-complete k-regular graph. Id.

As explained above in connection with claims 1 and 6, it would have been
obvious to a POSITA to use the node disconnection technique in Denes to discon-
nect a node in the m-regular network disclosed in Shoubridge, at least for the rea-
son that a POSITA would understand that in a dynamic network such as
Shoubridge, where nodes are being added and dropped (Ex. 1005 at 1381 Abstract;
id. at 1381 9 3) it is advantageous to maintain the regular nature of the network to
maintain the reliability of the network. See, e.g., Karger 9 68-69, 9 256-265, 9
266-273. Denes discloses how to drop a node while maintaining the m-regular na-
ture of the network. Ex. 1017 at 366 § 4; Karger 9 200.

Rufino discloses a disconnect method wherein when the first computer de-
cides to disconnect from the second computer, the first computer sends a discon-
nect message to the second computer. Ex. 1011 at 0962 col. 2 9] 4-5; Karger 4 200.
For example, Rufino discloses a method for a leaving station (first computer) in a
token bus network to leave the logical ring in an orderly way by sending a
set_successor frame (a disconnect message) to its predecessor station (second
computer). ld. Rufino discloses that a set_successor frame (a disconnect message)
sent by the leaving station to the predecessor station includes the address of the fu-
ture successor. |d. One of ordinary skill in the art would understand that the future

successor is the current successor station (neighbor) of the leaving station. |d.
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Thus, Rufino discloses the use of a disconnect message including a list neighbors
of the first computer (a single neighbor in this example). Id.

It would have been obvious to a POSITA that, when implementing the node
disconnection technique of Denes in the network of Shoubridge, the nodes could
communicate with each other to implement the Denes technique. 1d. A POSITA
would have further applied any well-known messaging technique to accomplish
the communication between nodes, including the techniques of Rufino, one of
which specifically teaches the use of a disconnect message with a list of neighbors,
as discussed above. Id.

Furthermore, the use of the term “component” in claim 11 refers generally to
a collection of software instructions that carries out the steps recited in the ele-
ments of the claims. Karger 4 201. This is consistent with the specification of
the 147 patent. See, e.q., Ex. 1001 at 15:27-40; Karger 4 201. A POSITA would
have understood that the computer based-methods disclosed in Shoubridge and Ru-
fino could, and ordinarily would, be implemented using software. Karger q 202.
Thus, the disclosures of Shoubridge and Rufino, when implemented in software,
would necessarily and inherently include “components” as used in claim 11. 1d. At
the very least it would have been obvious to use such components. Id.

Therefore, it would have been obvious to modify Shoubridge in view of

Denes and Rufino so that when a node in Shoubridge is disconnected following the
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method taught in Denes, then a disconnect message may be used that includes a list

of neighbors of the first computer, as taught by Rufino. Karger q 199.

Claim 11

Prior Art

[11(b)] a
component
that, when
the comput-
er receives a
disconnect
message
from anoth-
er computer,
the comput-
er  broad-
casts a con-
nection port
search mes-
sage on the
broadcast
channel to
find a com-
puter to
which it can
connect in
order to
maintain an
m-regular
graph, said
computer to
which it can
connect be-
ing one of
the neigh-
bors on said
list of
neighbors.

See the citations above with respect to claim 1(b), which arein-
cor por ated herein.

Denes discloses connecting nodes in order to maintain an m-
regular graph. See, eg., Ex. 1017 at 366 4 4 (“Definition 3. Let
I'k = (P,LE) € PRy, p € P, and we take the vertEx. pairs pip,
P3P4, - - - » PriPx to be neighbors of p but pairwise not neighbors.
Then we take the ET transformation to be: (3) ET": Thx — Thy =

(P*, E), P” =P\ {p;” and “E’ = E\ { (pp1), (PP2), - - - » (pp) U
{ (P1P2),(P3P4)s - - -» (Px-1PK) }7); 367 Fig. 2.

Rufino discloses a component that, when the computer receives
a disconnect message from another computer, the computer
broadcasts a connection port search message on the broadcast
channél to find a computer to which it can connect in order to
maintain an m-regular graph, said computer to which it can
connect being one of the neighborson said list of neighbors. See,
e.g., Ex. 1011 at 0960 col. 1 99 3-4 (“Several types of protocol data
frames are exchanged between peer MAC entities, in order to pro-
vide logical ring housekeeping functions, essential for normal ring
membership management, and for the preservation of ring integrity
in the presence of faults.”); 0962 col. 2 § 5 (“Station withdrawal is
achieved through a ring patch between its predecessor and successor
stations. For that purpose, the leaving station before passing the to-
ken issues a set successor frame, addressed to its predecessor, and
carrying the address of its future successor.”); 0962 col. 2 9 9-0963
col. 1 4 1 (“If this station is failed, the token passing operation will
not succeed. After the token pass checking period (one slot time) has
elapsed a recovery strategy is tried. This includes the repetition of
token transmission (checked during one more slot time) followed by
a variant of the solicit successor procedure. During this who follows
query the current token holder waits for a set successor frame, until
the end of a three-slot-time period. Under a single station failure as-
sumption, the current token holder will receive, within this period, a
response from the successor of the failed station.”).
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As discussed above, Denes discloses a method of removing nodes in order to
maintain an m-regular graph, and it would have been obvious to apply this tech-
nique to the network of Shoubridge. Karger q§ 204. In particular, Denes discloses
connecting the neighbors of the leaving node to each other. Ex. 1017 at 366 | 4;
Karger 4 204. A POSITA would understand that the neighbors can communicate
with each other in order to connect as disclosed in Denes, and it would have been
obvious to implement such communications. Karger 9 205.

Rufino discloses broadcasting messages on the broadcast channel to main-
tain a regular graph. Ex. 1011 at 0960 col. 1 § 3-4; Karger 4 204. Rufino further
discloses that the management functions include a variety of actions (such as find-
ing out the successor of a failed station (who_follows), soliciting any station to re-
spond at successor querying, resolving contentions, and establishing new succes-
sors). Ex. 1011 at 0960 col. 1 9 3; Karger § 204. Rufino further discloses that
when a station cannot successfully send a message to its successor (because of an
unplanned disconnect of the successor), the station broadcasts a connection port
search message on the broadcast channel to find a computer to which it can con-
nect to maintain a regular graph. Id. To do this, the station sends a who_follows
query (connection port search message) on the broadcast channel to find the suc-
cessor (the neighbor) of the disconnected station. Ex. 1011 at 0962 col. 2 4 9;

Karger 9 204.
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As noted above, it would have been obvious to modify Shoubridge to use the
technique disclosed in Denes to drop a node while maintaining the 4-regular graph,
and this method of Denes involves connecting the former neighbors of the dropped
node to each other. Karger 4 203-206. While Denes does not explicitly disclose
the use of messaging to achieve these connections, Rufino discloses the use of
messaging when dropping a node from a network. Id. It would have been obvious
to further modify Shoubridge, when implementing the Denes node-dropping tech-
nique, to send a message including a list of multiple neighbors of the leaving sta-
tion, as taught by Rufino. Id. In particular, it would have been obvious to modify
Shoubridge in view of Denes to include the orderly leave in Rufino, with the step
of broadcasting a who follows query (connection port search message) on the
broadcast channel. |d. Broadcasting the who follows query allows the second
computer to find a third computer to connect, the third computer being one of the
multiple neighbors of the leaving station, to maintain the m-regular graph. 1d. A
POSITA would have been motivated to implement the messaging of Rufino to
achieve the advantages disclosed in Rufino, including, e.g., avoiding asynchrony
and inconsistency. Ex. 1011 at 0958 col. 2 q 4; Karger 9 203-206.

Furthermore, the use of the term “component” in claim 11 refers generally to a col-
lection of software instructions that carries out the steps recited in the elements of

the claims. Karger 4 204. This is consistent with the specification of the 147 pa-
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tent. See e.g., Ex. 1001 at 15:27-40; Karger 9 204. A POSITA would have under-

stood that the computer based-methods disclosed in Shoubridge and Rufino could,

and ordinarily would, be implemented using software. Karger 4 204. Thus, the

disclosures of Shoubridge and Rufino, when implemented in software, would nec-

essarily and inherently include “components” as used in claim 11. Id.

A POSITA would have been motivated to combine the teachings of

Shoubridge, Denes, and Rufino for the reasons discussed above, which together

disclose every limitation of claim 11. Karger 9 205-206.

11. Dependent Claim 12
Claim 12 Prior Art
The  computer- | See the citations above with respect to claim 11, which are

readable medium
of claim 11 in-
cluding:

a component that,
when the com-
puter receives a
connection  port
search  message
and the computer
needs to connect
to another com-
puter, sends to the
computer that
sent the connec-
tion port search
message a port
connection mes-
sage  indicating
that the computer

incor porated herein. See also the citations above with re-
spect to claim 7, which are also incor porated herein.

Rufino discloses a component that, when the computer re-
ceives a connection port search message and the computer
needs to connect to another computer, sends to the com-
puter that sent the connection port search message a port
connection message indicating that the computer is propos-
ing that the computer that sent the connection port search
message connect to the computer. See, eg., Ex. 1011 at
0962 col. 2 9 5 (“Station withdrawal is achieved through a
ring patch between its predecessor and successor stations. For
that purpose, the leaving station before passing the token is-
sues a set successor frame, addressed to its predecessor, and
carrying the address of its future successor.”); 0962 col. 2 99 —
0963 col. 1 9 1 (“If this station is failed, the token passing op-
eration will not succeed. After the token pass checking period
(one slot time) has elapsed a recovery strategy is tried. This
includes the repetition of token transmission (checked during
one more slot time) followed by a variant of the solicit succes-
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is proposing that | sor procedure. During this who follows query the current token
the computer that | holder waits for a set successor frame, until the end of a three-
sent the connec- | slot-time period. Under a single station failure assumption, the
tion port search | current token holder will receive, within this period, a response
message connect | from the successor of the failed station. This establishes a new
to the computer. | successor for the current token holder and ends the recovery
procedures.”)

Rufino discloses that when the successor of the failed station (third comput-
er), which needs a connection request due to failure of its predecessor, receives the
“who follows query” (port search message), then it will send a message
(set_successor packet) to the predecessor of the failed station (first computer), and
a connection between the first and third computer will be established. Ex. 1011 at
0962 col. 299 — 0963 col. 1 § 1; Karger § 208. As explained above, it would have
been obvious to modify Shoubridge to employ the method of Denes to remove a
node from a network. Karger 4 209. Denes teaches that, when removing a node in,
e.g., a 4-regular network, the nodes formerly connected to the removed node must
connect. 1d.; see Section IV.C. A POSITA would have considered it obvious to
use the messaging protocols of Rufino in order for former neighbors of the re-
moved node to locate each other and connect, thus rendering this claim obvious.
Karger 99 209-210. For the reasons addressed above, a POSITA would have been
motivated to combine the teachings of Shoubridge, Denes, and Rufino, which to-

gether disclose every limitation of claim 12. Id.
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12. Dependent Claim 13
Claim 13 Prior Art
The comput- | See the citations above with respect to claim 12, which are in-
er-readable | corporated herein. See also the citations above with respect to
medium  of | claim 8, incorporated herein.
claim 12 in-
cluding: Rufino discloses when the first computer receives the message

a component
that, when
the computer
receives  a
port connec-
tion mes-
sage,  con-
necting  to
the computer
that sent the
port connec-
tion mes-
sage.

proposing that the first computer and third computer connect,
sending from the first computer to the third computer a mes-
sage indicating that the first computer accepts the proposal to
connect the first computer to the third computer. See, e.g., Ex.
1011 at 0962 col. 2 § 9 — 0963 col. 1 q 1 (“If this station is failed,
the token passing operation will not succeed. After the token pass
checking period (one slot time) has elapsed a recovery strategy is
tried. This includes the repetition of token transmission (checked
during one more slot time) followed by a variant of the solicit suc-
cessor procedure. During this who follows query the current token
holder waits for a set successor frame, until the end of a three-slot-
time period. Under a single station failure assumption, the current
token holder will receive, within this period, a response from the
successor of the failed station. This establishes a new successor for
the current token holder and ends the recovery procedure.”).

Shoubridge in view of Denes and Rufino renders obvious claim 13, which

adds to claim 12 the additional requirement that “a component that, when the com-

puter receives a port connection message, connecting to the computer that sent the

port connection message.” Karger 4 211. As described above, Rufino teaches the

connection method described in claims 7 and 12. Karger 9 212. Rufino also dis-

closes this limitation of claim 13 because Rufino discloses in response to a who

follows query,

“the current token holder will receive . . . a response from the suc-

cessor of the failed station. This establishes a new successor for the current token
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holder and ends the recovery procedure.” Ex. 1011 at 0962 col. 2 §9 — 0963 col. 1

9 1; Karger 9 212. A POSITA would have been motivated to combine the teach-

ings of Shoubridge, Denes, and Rufino, which together disclose every limitation of

this claim (see Section VIILE above). Karger 9 213.

13. Dependent Claims 14 and 16

Claims 14, 16 | Prior Art
14. The com- | See the citations above with respect to claim 11, which arein-
puter-readable | corporated herein. See also the citations above with respect to
medium of | claims4 and 5, incor porated herein.
claim 11
wherein  the | Shoubridge discloses routing protocols for generic “communi-
computers are | cations networks.” See, e.g., Ex. 1005 at 1381 1 (“In addition
connected via | to successfully forwarding user traffic between source and desti-
a TCP/IP con- | nation nodes in a communications network, the routing function
nection. generally seeks to optimise some performance criteria such as

network utilisation or throughput, or perhaps average delay. As
16. The com- | networks increase in size, with more users demanding seamless
puter-readable | connectivity, mobility and a high level of availability, the task of
medium of | routing becomes an increasingly complEx. problem to network
claim 11 | providers.”); 1381 § 3 (“Algorithms that can determine shortest
wherein  the | paths between source and destination nodes are typically used in
broadcast static or quasi-static networks.”); 1381 Y 4 (“Routing by flooding

channel is im-
plemented us-
ing the Inter-
net.

is often used in very dynamic networks where destination nodes
are highly mobile or topological changes occur very frequently
and therefore the network connectivity is uncertain.”)

As discussed above, Denes discloses a method of removing nodes in order to

maintain an m-regular graph, and it would have been obvious to apply this tech-

nique to the network of Shoubridge. Karger 49 219-220.

It would furthermore

have been obvious to a POSITA to implement the “communications networks”
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disclosed in Shoubridge on the Internet as required by claim 16, as the Internet was
the best-known example of a computer-based communications network and would
have likely been among the first communications network to occur to a POSITA,
and certainly an obvious and straightforward choice, in implementing the teachings
of Shoubridge. See, eg., Ex. 1005 at 1381 9 1; Karger 4 220. Likewise, it would
have been obvious to implement claim 14 because TCP/IP communication forms
the backbone of such well-known networks as the Internet. 1d. A POSITA would

have also been motivated to combine the teachings of Shoubridge, Denes, and Ru-

fino, which together disclose every limitation of claims 14 and 16. Karger 9 222.

14. Dependent Claim 15
Claim 15 Prior Art
The comput- | See the citations above with respect to claim 11, which are in-
er-readable cor porated herein.
medium  of
claim 11 | Shoubridge discloses wherein the computers that are connect-
wherein  the | €d to the broadcast channel are peers. See, eg., Ex. 1005 at
computers 1383 9 2 (“manhattan grid network that has been wrapped around

that are con-
nected to the

itself as a torus™); 1382-1383 (“Each node functions as a source of
user traffic entering the network where traffic can be destined to

broadcast all other nodes within the network™); id. (“[t]he total load entering
channel are | (and leaving) the network, y =YY v, , is evenly distributed
peers. across all N nodes.”)

Shoubridge discloses a network in which all nodes are peers, and in which

the connections are peer-to-peer connections.

Shoubridge discloses a network

model in which each node is a source of user traffic, and user traffic is evenly dis-

tributed across all nodes. Ex. 1005 at 1383 9 2; Karger 99 224-225. All of the par-
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ticipants on such a network are peers, and the connections are peer-to-peer. |d.
For the reasons addressed above, a POSITA would have been motivated to com-
bine the teachings of Shoubridge, Denes, and Rufino, which together disclose eve-
ry limitation of this claim. Karger § 226-228.

F. Ground 2: Claims4-5, 14, 16

Claims 4 and 14 add to claims 1 and 11, respectively, the additional limita-
tion that “the broadcast channel is implemented using the Internet.” Claims 5 and
16 add to claims 1 and 11, respectively, the additional limitation that the subject
computers are “connected via a TCP/IP connection.” To the extent the Board be-
lieves an explicit teaching of implementing networks over the Internet using
TCP/IP is necessary, the limitations are rendered obvious by Shoubridge, Denes,
Rufino, and Hirviniemi. Hirviniemi is a U.S. patent and constitutes prior art under
§ 102(b) because it was issued on September 1, 1998.

Hirviniemi teaches that, by October 1997, it would have been advantageous,
obvious, and routine, in light of Shoubridge’s disclosure of “communications net-
work[s],” and Rufino’s network messaging techniques, to implement the disclosed
networks/broadcast channels using Internet and TCP/IP connections. See, e.g. Ex.
1021 at 5:2-3 (“A method of interfacing a transmission control protocol/internet
protocol(TCP/IP) software designed for a local area network (LAN) to a wide area

network (WAN)”); Karger 99 158-160, 99 219-222. For instance, Hirviniemi dis-
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closes software that connects a local area network (such as the network disclosed
in Rufino) to a wide area network (e.g. the Internet) using TCP/IP. Ex. 1021 at
5:2-3; Karger 99 158-160, 99 219-222.

It would have been clear to a POSITA in view of Hirviniemi that “Internet”
and “TCP/IP connections” could be implemented on the network/broadcast chan-
nels disclosed in Shoubridge and Rufino, using techniques that were well-known in
the art and that would have provided the expected, predicable results. Karger 9
158-160, 99 219-222. A POSITA would have been motivated to do so for any
number of reasons that were also well known in the art, including, for example, en-
suring the compatibility and usefulness of the disclosed communications network,
given the popularity and mass reach of the Internet at the time. 1d. A POSITA
would have also been motivated to combine the teachings of Shoubridge, Denes,
Rufino, and Hirviniemi, which together disclose every limitation of claims 4 and 5.
Id.

G. Ground 3: Claims8and 13

Claim 8 adds to claim 7 the limitation that “when the first computer receives
the message proposing that the first computer and third computer connect, sending
from the first computer to the third computer a message indicating that the first
computer accepts the proposal to connect the first computer to the third computer.”

Claim 13 adds to claim 12 the limitation that “a component that, when the comput-

56



er receives a port connection message, connecting to the computer that sent the
port connection message.” In short, both of these dependent limitations relate to
connecting computers in response to a proposal to connect/port connection mes-
sage. To the extent the Board believes the aforementioned limitations are not dis-
closed by Rufino, the limitations are rendered obvious by Shoubridge, Denes, Ru-
fino, and Balph. Balph is a U.S. patent and constitutes prior art under § 102(b) be-
cause it was issued on October 13, 1987.

Balph discloses that, in order to confirm a connection the connection can be
used, “protocols are used to determine how and when each station may transmit.”
Ex. 1022 at 1:17-36; Karger 9 187-189, 94 215-218. Balph discloses that when a
first computer receives a message proposing that the first computer and a second
computer connect, the first computer sends a message back to the second computer
indicating that the first computer accepts the proposal to connect. See Ex. 1022 at
cl. 1 (“A token bus local area network including a plurality of stations thereon in-
corporating a request with response mechanism comprising: a transmitting one of
said stations for sending a request with response data frame to a predetermined re-
ceiving one of said stations on said network; said predetermined receiving station
for responding to said transmitting station with a response data frame in response
to said request with response data frame if said request with response mechanism

thereof is enabled; wherein said predetermined receiving station comprises first
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means for detecting an enable bit and second means for detecting a pointer.”);
Karger 99 187-189, 99 215-218.

With regards to claims 8 and 13, Rufino and Balph teach that, when two
computers are connecting it was old and well known to send messages between the
two computers where a connection invitation is sent and accepted. Karger 99 187-
189, 949 215-218. It would have been obvious to use the Balph messaging protocol
when implementing the connection method disclosed in Rufino, as addressed
above. Id. Accordingly, by combining the above “request with response” method
of Balph with Ruffino’s method discussed in claims 7 and 12, in particular using
the “request with response” method for sending the connection-request message
(set_successor packet) from the successor of the failed station (third computer), to
the predecessor of the failed station (first computer), then the first computer will
send a response message back to the third computer indicating that it has received
the connection-request message (and accepts the proposal). 1d. A POSITA would
have been motivated to do so for any number of reasons that were also well known
in the art, including, for example, maximizing the reliability and usefulness of the
disclosed communications network and avoiding confusion on the network, as dis-
closed by Balph. Id. Indeed, any TCP connection would fulfill this limitation be-
cause of the way the TCP protocol works. 1d. Accordingly, under Ground 3, a

POSITA would have been motivated to combine the teachings of Shoubridge,
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Denes, Rufino, and Balph, which together disclose every limitation of claims 8 and
13. Id.

H. Ground 4: Claims 1-16

In Ground 1, Rufino is provided as an example of a well-known messaging
technique to accomplish the disconnection steps disclosed by Denes. Karger 9 231.
As discussed above, Rufino relates to a token ring, which is a 2-regular topology.
Id. While it would be within the knowledge of a POSITA to expand the messaging
techniques from a 2-regular topology to a 4-regular topology, a specific reference
(Todd) that does so is provided in this ground (Ground 4) if the Board deems it
necessary. ld.

Todd is a printed publication and constitutes prior art under § 102(b) be-
cause it was publicly accessible no later than 1980. Todd is a research paper dis-
seminated through an IEEE journal. Printed copies of the journal were available in
more than 500 libraries. See Ex. 1004 at 4 129 and Attachments 18, 18a, and 18b.
Further, it was indexed and cited by at least 5 other publications between 1996 and
1997. Thus, Todd was prior art under § 102(b).

Todd discloses a token grid network, which “is a two dimensional network
structure arranged in R rows and C columns. An example for R = C = 4 is shown
in Fig. 1.” Ex. 1019 at 1 col. 2 9 4, Fig. 1; Karger 9 232. Todd discloses that the

reason it devised a token grid topology is because, in 2-regular systems, “the max-
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imum throughput is severely restricted by the data rate of the shared channel.” Ex.
1019 at 1 col. 1 9 2; Karger 9 233. And “[i]n principle, this problem may be ad-
dressed using a network topology which permits multiple concurrent packet trans-
missions.” Ex. 1019 at 1 col. 1 9 2; Karger 9 233. In other words, Todd proposes
adding additional connections in order to allow for better data transmission.
Karger 9] 233.

As discussed in Ground 1, a POSITA would have been motivated to apply
the messaging techniques disclosed in Rufino to Shoubridge. Karger 9 234. While
a POSITA’s would have known how to do so by July 2000, Todd (published in
1994) shows that the modification to Rufino can be done “in a very simple fashion”
by overlapping token rings. Ex. 1019 at 1 col. 2 § 2; Karger 9] 234.

Therefore, Ground 4 simply proposes an alternative ground for independent
claims 1, 6, and 11 (which require m to be at least 3). Karger 4 235. The inclusion
of claims 2-5, 7-10, and 12-16 in this ground is merely because they depend from
independent claims 1, 6, and 11, and the analysis above does not change with the
inclusion of Todd in this ground. Id.

VIII. CONCLUSION

For the foregoing reasons, inter partes review of claims 1-16 of the *147 pa-
tent is respectfully requested. The required fee is being paid through PRPS.

Respectfully submitted by: /Michael M. Murray / March 11, 2016
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