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1 Bungie, Inc., who filed a Petition in IPR2016-00935, has been joined as a 
petitioner in this proceeding. 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

18168
Sticky Note
None set by 18168

18168
Sticky Note
MigrationNone set by 18168

18168
Sticky Note
Unmarked set by 18168

https://www.docketalarm.com/


I, Virgil E. Bourassa, declare as follows: 
 

1. I am over the age of majority and make this declaration of my own 

personal knowledge. 

2. Between October, 1996 and May, 2001, I worked in Boeing’s 

Mathematics and Computing Technology research division as a computing 

technologist.  As a computing technologist, I spent my time augmenting  

3.  

  Boeing used 

in order to   In November 1996, Robert Abarbanel, the 

head of  Research, asked me to start developing a communications library 

for . We referred to the communications library as SWAN, which resulted 

in inventions covered by U.S. Patent Nos. 6,829,634 (“the ’634 Patent”), 6,701,344 

(“the ’344 Patent”), 6,920,497 (“the ’497 Patent”), 6,910,069 (“the ‘069 Patent”), 

6,732,147 (“the ’147 Patent”), and 6,714,966 (“the ’966 Patent”) (collectively, the 

“SWAN Patents”).  I am a co-inventor of the SWAN Patents. 

4. At around this time, Boeing was expanding beyond the Puget Sound 

region as it acquired a series of airplane companies.  For these reasons, we wanted 

to augment to allow for peer-to-peer communications for virtual 

communications so that review sessions could be shared across the world, to allow 

major portions, such as the database query used for selecting parts, to be broken 
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out, and to allow new modules to be introduced without a major software overhaul.  

Boeing had a procedure that allowed for two running processes to work in 

tandem.  However, as soon as a third  process was introduced, it broke 

down. 

5. As Fred and I described in our Invention Disclosure Form, the typical 

computer network communications techniques included: (1) fully-connected point-

to-point network protocols, (2) client/server middleware, (3) multicasting network 

protocols, and (4) peer-to-peer middleware.   

6. Fully-connected point-to-point networking protocols were 

disadvantageous because fully-connected network graphs do not scale as the 

number of participating processes grows.  Client/server middleware systems were 

disadvantageous because the server is a performance bottleneck and a single point 

of failure.  Multicast networking protocols were disadvantageous because multicast 

traffic at the time was limited to single local-area networks.  Peer-to-peer 

middleware at the time was not suitable for the needs of medium to large-scale 

collaboration.   

7. The lack of technology available that could provide peer-to-peer 

communications among computer processes across the world with high reliability 

and low latency reaffirmed that a solution was needed in this area to satisfy an 

existing need in the market.  Because I had written a reliable UDP multicast 
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communications library suitable for local-area networks for another project 

unrelated to Robert Abarbanel, my supervisor and the head of  

research at the time, asked me to come up with a way to create something similar 

for the wide-area networking required to across multiple  

sessions across the country. 

8. I originally anticipated this to be a simple task and expected that I 

would have a working model within three weeks.  This estimate was far off from 

what I was expecting—instead, it took me about three years and about 28 

epiphanies to incorporate into what would eventually be referred to as 

SWAN. 

9. I knew that I did not want to use a tree per se because that would put 

the root node in a privileged position.  I considered breaking the nodes into two 

trees that would be connected between the pair of roots and amongst the leaf 

nodes.  In around December of 1996, I began working with Fred Holt, a colleague 

at Boeing with a Ph.D. in Mathematics, and told him about my proposal.  The idea 

worked well for a pair of ternary trees up to a depth of three.  However, Fred 

determined that beyond this level, there was insufficient connectivity among the 

leaves to share the information between the trees any more quickly than sending 

the shared message to the other through the roots.  In other words, at this size and 
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above, some of the leaf nodes would take at least twice as long to share a message 

as the root nodes.     

10. Fred and I first tested a 3-regular (meaning 3 connections per node) 

and 3-connected (meaning at least 3 nodes would have to be lost to break the graph 

apart) graph, but it only worked well while the number of nodes in the graph was 

even.  If the number of nodes were odd, it would create a half-edge problem, 

meaning that it was necessary to keep track of one special node.  Fred and I 

discovered that if we made a four-regular, four-connected graph, the half edge 

problem in the 3-regular, 3-connected graph was eliminated.   

11. We then realized we could solve the half-edge issue by creating a 4-

regular, 4-connected graph that had a low diameter.  The diameter was our figure 

of merit for the latency of the graph.  We gravitated towards developing an 

inductive algorithm to build our 4-regular, 4-connected graphs.  We would have a 

known node in the graph to be the point of entry, then using an inductive approach, 

have new nodes added in the vicinity of this entry point in such a way as to 

maintain 4-regularity and connectedness.  However, when we tested at 20 nodes, 

we had a diameter of four, which seemed high to me.  To confirm this, I ramped up 

the algorithm to build a graph of 2000 nodes, and got a diameter of 179. Since a 

balanced binary tree with 2000 nodes would only have a diameter of 20, we clearly 

had done something wrong. 
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