Case 6:15-cv-00907-RWS-KNM Document 109-3 Filed 07/19/16 Page 1 of 9 PagelD #: 3199

EXHIBIT B

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 6:15-cv-00907-RWS-KNM Document 109-3 Filed 07/19/16 Page 2 of 9 PagelD #: 3200

United States Patent [
Humblet

4,987,536
Jan. 22, 1991

{111 Patent Number:
(451 Date of Patent:

[54] COMMUNICATION SYSTEM FOR SENDING
AN IDENTICAL ROUTING TREE TO ALL
CONNECTED NODES TO ESTABLISH A
SHORTEST ROUTE AND TRANSMITTING

MESSAGES THEREAFTER

[75] Inventor: Pierre A. Humblet, Cambridge,
Mass.

[73] Assignee: Codex Corporation, Mansfield, Mass.
[21] Appl. No.: 193,391
[22] Filed: May 12, 1988
[51] Imt. CLS GOGF 13/38
[52] US.CL . 364/200; 364/242.94;

364/261.2; 364/260.1; 370/60
[58) Field of Search ... 364/200MS File, 900 MS File,
364/514; 370/60, 94, 16, 94.2, 94.3

[56] References Cited
U.S. PATENT DOCUMENTS
4,466,060 8/1984 Riddle ........ccovininnsincarecnas 364/200
4,656,658 4/1987 Ki 3797221
4,736,363 4/1988 Aubin et al. ......cconneenevennnees 370/60
4,748,660 5/1988 364/514 X
4,771,424 9/1988 Suzuki et al. .....cccovvvcnvvccnecns 370/86
OTHER PUBLICATIONS

Awerbuch et al. “A New Distributed Algorithm to
Find Breadth First Search Trees”, IEEE Trans. of
Information Theory, vol. IT-33, No. 3, May, 1987, pp.
315-322

“Routing Data Networks”, Data Networks, Bertsekas
et al.,, Chapter 5, pp. 318-333, 1987.

“Shortest-Path Routing”, Telecommunication Net-
works: Protocols, Modeling and Analysis, Schwartz,
pp. 267-281, 1987.

Jacob Hagouel, “Issues in Routing For Large and Dy-
namic Networks”, 1983, pp. 30-92.

Primary Examiner—Thomas C. Lee
(571 ABSTRACT

The communications network includes a plurality of
interconnected nodes and communication links between
nodes. Computing apparatus in provided for determin-
ing a shortest path from a starting node to a destination
node. The computing apparatus is adapted so that each
node forms a routing tree having nodes with indentities,
branches with weights, and a distinguished node called
a root. The routing tree is the estimated shortest path to
all of the nodes and each node communicates its routing
tree to each adjacent node. Upon receipt of a routing
tree by a reference node from an adjacent node, the
reference node stores the routing tree and produces a
large tree having roots and branches by placing the
reference node as the root of the large tree and creating
branches from the reference node to the roots of the
routing trees of the adjacent nodes. The lengths of the
branches are equal to the lengths of the links from the
reference node to the adjacent nodes. A breadth first
search of the large tree is performed to determine a
connected subset of the large tree where each node
identity appears only once. The connected subset forms
the new routing tree for the reference node. If the new
routing tree differs from the previous routing tree, the
new routing tree is broadcast to all adjacent nodes and
the procedure is repeated until no new tree differs from
a previous tree, thereby defining a final routing tree.
The final routing tree includes the shortest path from
the reference node to all connected nodes.

15 Claims, 3 Drawing Sheets

EACH NODE FOAMS A ROUTING TREE
THAT REPRESENTS THE SHORTEST PATH
FAOM THE NODE TO OTHER NODES

EACH NODE SENDS IT'S ROUTING TREE
TO ALL ADJACENT NODES

EACH NODE STORES THE ROUTING TREES
AND FORMS A LARGE TREE FROM THEM

AOUTING TREE

EACH A BRI
OF IT'S LARGE TREE TO FOAM A NEW

3

BROADCAST NEW ROUTING TREE TO ALL
ADJACENT NODES IF (T QIFFERS FROM
PREVIOUS ROUTING TREE

CONNECTED NODES

FINAL ROUTING TREE FOR NODE
INCLUDES SHORTEST PATH TO ALL

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 6:15-cv-00907-RWS-KNM Document 109-3 Filed 07/19/16 Page 3 of 9 PagelD #: 3201

U.S. Patent Jan.'22, 1991 Sheet 1 of 3 4,987,536

(O—X——)

RT_D(1,1) RT_D(2,1) RT_D(3,1)
INITIALLY

LINK FAILURE 2
3 SEND (1,3)->
<-SEND(1,4) 4

S SEND (1,5)->

6
LOOPING IN FORD-BELLMAN
16
F'd
2
\
3
. —_— 3
| ' |
2 3 4
l
\
2
- | |

BUILDING THE ROUTING TREE AT NODE 2 AFTER FAILURE OF LINK (1,2)
NODE 2 REALIZES AT ONCE THERE IS NO PATH TO NODE 1

RECONFIGURATION FOLLOWING A TOPOLOGY CHANGE

FIG.3

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 6:15-cv-00907-RWS-KNM Document 109-3 Filed 07/19/16 Page 4 of 9 PagelD #: 3202

US. Patent  Jan. 22, 1991 Sheet 2 of 3 4,987,536

BUILDING THE ROUTING TREES

NETWORK TOPOLOGY

FIG.2a

! 3
!! ,n 3
| |
4
3 2
| |
4

INDIVIDUAL NODE ROUTING TREES |

FIG.2b

4

3

Y
—— ) ———

BUILDING THE ROUTING TREE AT NODE 2

FIG.2¢
DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 6:15-cv-00907-RWS-KNM Document 109-3 Filed 07/19/16 Page 5 of 9 PagelD #: 3203

US. Patent  Jan. 22, 1991 Sheet 3 of 3 4,987,536

EACH NODE FORMS A ROUTING TREE
THAT REPRESENTS THE SHORTEST PATH
FROM THE NODE TO OTHER NODES

2
{
EACH NODE SENDS IT'S ROUTING TREE
TO ALL ADJACENT NODES
(3
EACH NODE STORES THE ROUTING TREES
AND FORMS A LARGE TREE FROM THEM
1 (4
EACH NODE DOES A BREADTH FIRST SEARCH
OF IT'S LARGE TREE TO FORM A NEW
ROUTING TREE
1 (3
BROADCAST NEW ROUTING TREE TO ALL
ADJACENT NODES IF IT DIFFERS FROM
PREVIOUS ROUTING TREE
Y { 6

FINAL ROUTING TREE FOR NODE
INCLUDES SHORTEST PATH TO ALL
CONNECTED NODES

FIG.4

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




