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A Traditional Video Player

BeComm Corporation

Technical Presentation
~o[O]

De- App -0 )

Application has built in knowledge of devices
Application features are tied together

Application components are not reusable in other
contexts at runtime

. Application cannot be decomposed and distributed
Page 5 of 31 Implicit Exhibit 2002
Sonos v. Implicit, IPR2018-0766, -0767
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BeComm Corporation

Technical Presentation

Implicit Exhibit 2002
nos v. Implicit, IPR2018-0766, -0767

Soi
confidential

Page 4 of 96

A Distributed Video Player

Video Card

O
6LO

MPEG
Player () ou
MPEG
Q Encoder
MPEG
Video
Decoder

%

Page 9 of 31

BeloMM

Video Card

U
O

Ul

MPEG
Parser
MPEG

Video C)Audio

Pla)ﬂ

Decoder

O Dolby
RTP Digital
(AC3)

Bit Pipe
Implicit Exhibit 2002

Sonos v. Implicit, IPR2018-0766, -0767
confidential

1)

Exh. 2002 at 9

Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767




A

SUN , i
"...you know, the one from the previous millenium that uses VHS tapes."

Page 10 of 13 Implicit Exhibit 2004
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11/30/2000

Exh. 2005
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Belowm corporation™

s Camaaca: sPraducts s Develonmrs 3 Prmas Bocen

BeComMM corporation™

| [ > Company | »Products » Developers > Press Room

%" Intel Web Tablet

S T.l. .i n qsm Intel Corporation’s new wireless Internet device, the Intel® Web Tablet, uses Stripngs

to manage and deliver rich digital audio content.
By riding on top of the PC, Strings
= Overview . .
provides a gateway to audio content
= Inside from both the PC and the Internet.
bil This allows the Web Tablet to leverage
= Portabilit
ik the power and Internet connection of
the PC to access and play digital

audio.

= Integration

With Strings, users can enjoy digital
audio on the tablet by playing MP3s
stored on their PC or by listening to
Internet radio from anywhere in the home.

Thentetr-WebTablet-armd-BeCommrravebeermmaking-headtires:T

Pagelofl Implicit Exhibit 2006
Sonos v. Implicit, IPR2018-0766, -0767

Page 7 of 96 Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767



Beln

rpo;
i

MM corparation™

» Comnany £ Product » Camtomars 2 Padnars

on"

» Company » Product \ » Customers » Partners | »Developers

= Overview

= Strings Advantage
> Solutions

» Extended PC

* Audio

*Web

= Case Studies

Pagelofl
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Home > Products > Audio Solution

BeComm Audio Solution

BeComm provides a complete Audio Solution
on which OEMs can build connected devices
for the home. OEMs that take advantage of
our Audio Solution can offer products that
are capable of streaming and controlling
multiple audio formats from a choice of
sources to any device on the network.

Features and Benefits
With the BeComm Audio Solution, OEMs
can:

» Offer products that provide jitter-free,
CD-quality audio

» Utilize our small, resource-efficient footprint to develop cost-effective,
multi-functional products

» Build products that distribute and manage audio content across all
devices on a network

» Build products whose capabilities can be expanded dynamically to support
new forms of content, protocols and formats

» Auto-configure network addresses for each device, making installation

quick and easy for the user

Implicit Exhibit 2007
Sonos v. Implicit, IPR2018-0766, -0767
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= Project Juno

Project Juno

Mail Us Our mission is to create the
world's first and best Strings-
enabled digital audio relay.

Mission
Members . .
Juno will allow users to continue
Documents to leverage their investment in
Links analog audio components while
Status addingy new digital auqio
- capabilties. From playing MP3s
Email Archive stored on your PC on your living
room stereo to enjoying the

Project Central services of a peronalized digitial
Demo DJ, Juno will transform the way
:“ consumers think about home
Gold audio.
HIML
Midway Leveraging the power and
$nh flexibility of Strings, Juno will
ot enable users to deliver audio
ond from any source to any Juno-
: enabled analog components in the
— home.

Pagelofl ici ibi
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CONTAINS PROTECTIVE ORDER MATERIAL

1. Edward Balassanian, hereby testify as follows:

Around the time of the Juno project (and after the project for Intel weht
on hold), I contemplated how to achieve the best-possible synchronization of content
across multiple devices as we continued our work. Mr. Bradley and I solved the
synchronization problem and conceived the inventions set forth in the Claims of the
Patents. We then began working on the implementation of the inventions thereafter,
as detailed below. We communicated those inventions to BeComm’s internal
engineering and development staff to reduce them to practice. We worked primarily
with Guy Carpenter, an Engineering Master at BeComm, to implement the

inventions. as I describe below.

1
Page 1 of 53 Implicit Exhibit 2001
Sonaos v. Implicit, IPR2018-0766, -0767

Exh. 2001 at 9133

Page 10 of 96 Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767



Synchronization

When multiplexing to mmitiple adapters, Jimo will make a best effort to keep the
playback at the Adapters synchromzed. Both Jupiter and BeComm recognize that tre
synchronization is an unsclved computer science problem, but a best effort will be made
in this regard.

Multiplexing vs. Multiple Independent Sessi
The AndioPort/Port Jimo interface may need to distinguish between the following
SCENATIOS:

® A single user listening to content smmiltaneously on mmitiple Adapters.
s  Multiple users listening to the same content independently on mmitiple Adapters.

Scalability

Synchronization
When multiplexing to multiple adapters, Juno will make a best effort to keep the
playback at the Adapters synchronized. Both Jupiter and BeComm recognize that true
synchronization 1s an unsolved computer science problem, but a best effort will be made
in this regard.

Performance

AudioPort has outlined the following performance requirements:

s  Forlocal content only, less than 0.3s Iatency from when a user requests play
until they begin heanng audio. In order fo meet this requirement, Jupiter has
suggested the use of stream ahead techmology for local content. In contrast to
the traditional buffering approach used by solutions like RealAndio (and hmo
for remote content), stream ahead involves a trade off of reliability for latency
duming the begimming of a stream.

&  Less than 0.23s latency from when a user submits a request on the Remote
Control until they receive some feedback on that request.

BaComm Corporation — Juno Phase 0 Document — December 3, 2000

Page 15 of 23 * Implicit Exhibit 2009
Sonos v. Implicit, IPR2018-0766, -0767 EXh .2009 at 15
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BeComm corporatio

[ Preface |

Document Contributors

[ Adam Creans I Produser Enainaaring Mant = 1

Document Contributors

Adam Greene Producer; Engineering Mentor

Neil Mintz Producer, Engineering Mentor

Guy Carpenter Engineering Master

Scott Bradley Development Manager

Edward Balassanian President; CEO

Juno Phase 1 Document - January 26, 2001 Page 8

Page 8 of 59 Implicit Exhibit 2011
Sonos v. Implicit, IPR2018-0766, -0767 Ex h .2011at 8
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RCS file: /Users/implicit/Desktop/Source Code/cvs_strings/test/avsync/avsync.c,v

Working file: bdk/test/avsync/avsync.c

head: 1.1

branch:

locks: strict

access list:

symbolic names:
BUILD_20060123: 1.1
BUILD_20050308: 1.1
BUILD_20050817:1.1
BUILD_20050722:1.1
BUILD_20050718:1.1
BUILD_20050627:1.1

BUILD_20050605: 1.1
IRAVIS _20050527-1.1.070

revision 1.1
date: 2001-08-28 14:56:45 -0500; author: guyc; state: EXp;
New test checks audio and video synchronization code.

RADKIT_GOLD_0029: 1.1.0.46
RADKIT_GOLD_0028: 1.1.0.44
RADKIT_GOLD_0026: 1.1.0.42
TEST_SILVER_0006: 1.1

RADKIT_GOLD_0025: 1.1.0.40
RADKIT_GOLD_0024: 1.1.0.38
RADKIT_GOLD_0023: 1.1.0.36
RADKIT_GOLD_0022: 1.1.0.34
RADKIT_GOLD_0021: 1.1.0.32
RADKIT_GOLD_0020: 1.1.0.30
RADKIT_GOLD_0019: 1.1.0.28
RADKIT_GOLD_0018: 1.1.0.26
RADKIT_GOLD_0017: 1.1.0.24
RADKIT_GOLD_0016: 1.1.0.22

Pagelof2 Implicit Exhibit 2013
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RCS file: /Users/implicit/Desktop/Source Code/cvs_strings/beads/timesync/main/timesync.c,v
Working file: bdk/beads/timesync/main/timesync.c
head: 1.23
branch:
locks: strict
access list:
symbolic names:
BUILD_20060123: 1.23
BUILD_20050308: 1.23
BUILD_20050817:1.23
BUILD_20050722:1.23
BUILD_20050718:1.23
BUILD_20050627:1.23
BUILD_20050605: 1.23
TRAVIS 20050527: 1.23.0.22

revision 1.1
date: 2001-08-31 16:26:38 -0500; author: guyc; state: Exp;
New protocol for inter-host time synchronization (incomplete)

TAURIT_BULU_ WIS 1.Z3.U.0
BEADS_SILVER_0053:1.23
BANDON_20040323: 1.23.0.4
RADKIT_GOLD_0038: 1.23.0.2
BEADS_SILVER_0052:1.23
RADKIT_GOLD_0037: 1.17.0.76
BEADS_SILVER_0051:1.17
RADKIT_GOLD_0036: 1.17.0.74
BEADS_SILVER_0050:1.17
RADKIT_GOLD_0035: 1.17.0.72
BEADS_SILVER_004S:1.17
RADKIT_GOLD_0034: 1.17.0.70
BANDON_20031224: 1.17.0.68
BANDON_20031219: 1.17.0.66
BANDON_20031214: 1.17.0.64

Pagelof 6 Implicit Exhibit 2014
Sonos v. Implicit, IPR2018-0766, -0767 EX h . 2 0 1 4 at 6
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RCS file: /Users/implicit/Desktop/Source
Code/cvs_strings/beads/faudiosync/main/audiosync.c,v
Working file: bdk/beads/audiosync/main/audiosync.c
head: 1.26
branch:
locks: strict
access list:
symbolic names:

BUILD_20060123: 1.26

BUILD_20050308: 1.26

BUILD_20050817: 1.26

BUILD_20050722: 1.26

BUILD_20050718: 1.26

BUILD_20050627: 1.26

BUILD_20050605: 1.26

TRAVIS_20050527: 1.26.0.22

dey _NewSchama-hranch: 1. 26020

revision 1.1
date: 2001-09-10 14:01:28 -0500; author: guyc; state: Exp;
New package for testing remote synchronization of audio/video over the network.

RO UuTus decuisedn

BEADS_SILVER_0054:1.26
BANDON_20040413: 1.26.0.8
RADKIT_GOLD_0033: 1.26.0.6
BEADS_SILVER_0053:1.26
BANDON_20040329: 1.26.0.4
RADKIT_GOLD_0038: 1.26.0.2
BEADS_SILVER_0052:1.26
RADKIT_GOLD_0037: 1.25.0.52
BEADS_SILVER_0051:1.25
RADKIT_GOLD_0036: 1.25.0.50
BEADS_SILVER_0050: 1.25
RADKIT_GOLD_0035: 1.25.0.48
BEADS_SILVER_004S:1.25
RADKIT_GOLD_0034: 1.25.0.46
BANDON_20031224: 1.25.0.44
BANDON_2003121%: 1.25.0.42

Pagelof7 Implicit Exhibit 2016
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RCS file: /Users/implicit/Desktop/Source
Code/cvs_strings/test/remotesync/package/package/Attic/video.rule,v
Working file: bdk/test/remotesync/package/package/video.rule
head: 1.9
branch:
locks: strict
access list:
symbolic names:

RADKIT_GOLD_0037: 1.5.0.60

RADKIT_GOLD_0036: 1.5.0.58

RADKIT_GOLD_0035: 1.5.0.56

RADKIT_GOLD_0034: 1.5.0.54

RADKIT_GOLD_0033: 1.5.0.52

BADKIT GOLD _0032-1 8050

revision 1.1
date: 2001-09-28 18:04:40 -0500; author: guyc; state: Exp;
Initial checkin of audiosync. Works using very simple silence/dropping
logic. Requires finess to make it work with gradual time drift.

RADKIT_GOLD_0014: 1.5.0.16
RADKIT_GOLD_0013: 1.5.0.14
RADKIT_GOLD_0012:1.5.0.12
RADKIT_GOLD_0011: 1.5.0.10
RADKIT_GOLD_0010 INTERNAL: 1.9
RADKIT_GOLD_0009: 1.5.0.8
RADKIT_GOLD_0008 INTERNAL: 1.9
RADKIT_GOLD_0007: 1.5.0.6
RADKIT_GOLD_0006: 1.5.0.4
RADKIT_GOLD_0005_INTERNAL: 1.9
RADKIT_GOLD_0004_INTERNAL: 1.9
RADKIT_GOLD_0003_INTERNAL: 1.9
RADKIT_GOLD_0002: 1.5.0.2

Pagelof3 Implicit Exhibit 2015
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/Users/implicit/Desktop/Source Code/2001.11.01/be../../main/audiosync.c Page 1/23

Saved: 10/23/01, 11:53:51 AM Printed for: Implicit
b} - 4+ 4 =3 — — i =
2
3 pyrignt 1 BeCom i
F
17 in %-1;"' T m T L - mat
18 the th p 1

#define SOS_DEBUG_ZONE " /beads/audiosync"
55

56 |#include <sosstrings.h>
57| #include <sosmultimedia.h>

58
59|/ SOS_SOURCE_VERSION (
60{ "$Id: audiosync.c,v 1.12 2001/10/23 16:53:51 guyc Exp $

);

42
43(Motes:
44

Page 1 of 23 Implicit Exhibit 2017
Sonos v. Implicit, IPR2018-0766, -0767
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clocksync

Overview

The clocksync bead is a filter bead that uses the information gathered by the timesync bead to
propogate a master clock and render clock pair across a network boundary.

DEBUG_ZONE = "/beads/clocksync”

Context Variables

clocksync

Overview

The clocksync bead is a filter bead that uses the information gathered by the timesync bead to
propogate a master clock and render clock pair across a network boundary.

DEBUG_ZONE = "/beads/clocksync”

frequency |SOS_UINT32 ‘"l_:requency from Render Clock
divisor |SOS_UINT32 Frequency divisor from Render Clock

This protocol copies only the minimum information necessary to reconstruct the essential clock details
on the remote side. Specifically it does not copy the sample rate of the master clock; it propagates
only the epoch. Conversely it does not propagate the epoch of the render clock; it propagates only the
sample rate.

If the timesync bead cannot provide a time offset for the specified host, clocksync used the session
creation time as the epoch.

Relegse 1N ?$es
age 1 of 2 Implicit Exhibit 2018
Sonos v. Implicit, IPR2018-0766, -0767 Exh. 2018 at 1
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fUsers/implicit/Desktop/Source Code/2001.11.01/bea./../main/timesync.c Page 1/27
Saved: 10723701, 11:40:49 AM Printed for: Implicit

-
¥

Copyright (c) 2001 BeComm Corporation
Filename:

timesync.c

@ N L s W N

s| Group Name:
1 todo

13 Group Overview:

15 Uses a broadcast protocol to determine the
16 clock offsets of all listening peers.

17

18 Algorithm is based looselv op NTP.

/Users/implicit/Desktop/Source Code/2001.11.01/bea../../main/timesync.c Page 1/27
Saved: 10/23/01, 11:40:49 AM Printed for: Impligit

25 Guy Carpenter (guyc) 16-Aug-2001

—|——*/

28||#define SOS_DEBUG_ZONE " /beads/timesync"
29| #include <sosstrings.h>

38| #include <sosmultimedia.h>

31| #include "timesync.h"

33( SOS_SOURCE_VERSION("$Id: timesync.c,v 1.14 2081/1@/23 16:40:49 guyc Exp

—[[$");
34
35| /#
3s| # Broadcast sync packets every TIMER_INTERVAL milliseconds
Erd Y
38| #define TIMER_INTERVAL 4000
3g||#define TIMER_INITIAL_DELAY 200
40| #define MAX_AGE 60000 /+ expire after a minute %/
41
42| f#
Page 1 of 27 Implicit Exhibit 2019
Sonos v. Implicit, IPR2018-0766, -0767 EXh'2019at1
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fUsers/implicit/Desktop/Source Code/2001.11.01/be../../main/clocksync.c Page 1/25
Saved: 10723701, 12:11:25 PH Printed for: Implicit

-
¥

Copyright (c) 2001 BeComm Corporation
Filename:

clocksync.c

@ N L s W N

s| Group Name:
1 todo

13 Group Overview:

15 Used in conjunction with timesync.

16

17 Used to propogate a master/render clock pair over
18 a _network link.

/Users/implicit/Desktop/Source Code/2001.11.01/be../../main/clocksync.c Page 1/25
Saved: 10/23/01, 12:11:25 PM Printed for: Implidit

24 This 1s enough to manage timed delivery of video.

25

2 NOTE: Transports only in forward direction (currently) - updates to
—| the

27 render clock are not propogated backwards.

28

29/ Owner:

308

a1 Guy Carpenter (guyc) 16-Aug-2001

| —*
34| #define SOS_DEBUG_ZONE " /beads/clocksync"
as||#include <sosstrings.h=>

36| #include <sosmultimedia.h>

37| #include "timesync.h"

39( SOS_SOURCE_VERSION("$Id: clocksync.c,v 1.11 2001/18/23 17:11:25 guyc Exp
- $"s

Page 1 of 25 Implicit Exhibit 2020
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Rule Files

A rule file specifies one or more rules used to configure the path-building system.

Below is the DTD for a rule file:

<IELEMENT RULES (RULE)*>

<IELEMENT RULE (PREDICATE,ROUTE)™

LEMENT PREDICATE EWPTT™

=IATTLIET PREDICATE value CDATA #REQUIRED™

<IELEMENT ROUTE {STEF)+>

<IELEMENT ZTEF {{EEAD,EDGE,ZEED?}|
{BEAD, ZEED?, EDGE) |
{CEED?, BEAD, EDGE) |
{CEED?, EDGE,BEAD) |
{EDGE, ZEED?,BEAD) |
{EDGE, BEAD, IEED?Y) |
{oEED) |
{LOCPEACK) )>

<!ELEMENT BEEAD EMPTT™

<IATTLIET EEAD name CDATA #REQUIRED™

<IELEMENT EDGE EMFTT™

TILIZT EDGE name CDATA #REQUIRED>

<IELEMENT SEED EMPTI™

=IATTLIST ZEED valus CDATA #REQUIRED>

<IELEMENT LCOFEACK EMPTY>

<IATTLIET LOOFEACK edge CDATA #REQUIRED™>

A rule file specifies one or more rules used to configure the path-building system.

waloe P 7=

“ZEED walue="namespaceimsed=stringifoo™ />
“EEAD name="putestbead”/>

“EDGE name="sncods”/>

< /ETEP>

<EEAD neme="pumtestbead”/>
<EDGE name="sncods”/*

< /STEP>

Rules are the primary mechanism for configuring Strings. A rule is defined as a sequence of one or
more steps to execute when a specific set of conditions are true. The set of conditions is know as the
predicate. The steps are known as the route. A predicate is implemented as a registry object that
implements the compare interface. The result of the comparison determines whether Strings will
execute the route. A route is composed of steps. There are several types of steps described in more
detail below.

Pagelof3 Implicit Exhibit 2022
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RCS file: /Users/implicit/Dasktop/Source
Code/cvs_strings/test/audiosync/package/package/Attic/audio.rule,v
Working file: bdk/test/audiosync/package/package/audio.rule
head: 1.6
branch:
locks: strict
access list:
symbolic names:

RADKIT_GOLD_0037: 1.6.0.60

RADKIT_GOLD_0036: 1.6.0.58

RADKIT_GOLD_0035: 1.6.0.56

RADKIT_GOLD_0034: 1.6.0.54

RADKIT_GOLD_0033: 1.6.0.52

RADKIT_GOLD_0032: 1.6.0.50

RADKIT_GOLD_0031: 1.6.0.48

revision 1.3
date: 2001-10-10 19:53:26 -0500; author: guyc; state: Exp; lines: +102 -0;
Changes for demo configuration

MAURNT _UULU WL/ 1.0U.L2
RADKIT_GOLD_0016: 1.6.0.20
RADKIT_GOLD_0015: 1.6.0.18
RADKIT_GOLD_0014: 1.6.0.16
RADKIT_GOLD_0013: 1.6.0.14
RADKIT_GOLD_0012: 1.6.0.12
RADKIT_GOLD_0011: 1.6.0.10
RADKIT_GOLD_0010 INTERNAL: 1.6
RADKIT_GOLD_0003: 1.6.0.8
RADKIT_GOLD_0008_INTERNAL: 1.6
RADKIT_GOLD_0007: 1.6.0.6
RADKIT_GOLD_0006: 1.6.0.4
RADKIT_GOLD_0005_INTERNAL: 1.6
RADKIT_GOLD_0004_INTERNAL: 1.6
RADKIT_GOLD_0003_INTERNAL: 1.6
RADKIT_GOLD_0002: 1.6.0.2

Pagelof2 Implicit Exhibit 2031
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RADKIT_GOLD_0001:1.7.0.2
TEST_SILVER_0004: 1.7
TEST_SILVER_0003: 1.7
TEST_SILVER_0002: 1.6
SILVER: 1.8
keyword substitution: kv
total revisions: 8; selected revisions: 8
description:

revision 1.8

date: 2003-07-19 15:54:28 -0500; author: davidc; state: dead; lines: +0-0;

Remove the "demo” directory. This can no longer be built and is no longer our demo. The
functionality has been duplicated in "packages/fulldemo™.

revision 1.7

revision 1.8
date: 2003-07-19 15:54:28 -0500; author: davidc; state: dead; lines: +0 -0;
Remove the "demo" directory. This can no longer be built and is no longer our demo. The
functionality has been duplicated in "packages/fulldemo".

revision 1.4
date: 2001-10-28 23:43:19 -0600; author: guyc; state: Exp; lines: +1-0;
Added xaudiomp3

revision 1.3
date: 2001-10-28 22:39:28 -0600; author: guyc; state: Exp; lines: +3 -2;
Now uses the ipaq as the third host.

revision 1.2

date: 2001-10-28 16:47:09 -0600; author: guyc; state: Exp; lines: +24 -8;
More makefile fixes, added empty directories

revision 1.1

date: 2001-10-28 16:35:39 -0600; author: guyc; state: Exp;
New files for building demo.

Page 2 of 2 Implicit Exhibit 2032
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Performance on the iPAQ

What you should expect

The purpose of this section is to document what the iPAQ can do. If you cannot get the performance listed here
you're doing something wrong.

We achieved peak video performance by transmitting successive frames of 100 x 55 RGB bitmaps over a raw
UDP socket. The video looked pretty good (~12 fps) and was definitely synchronized. If UDP is dropping lots ¢f
packets, you can insert the framedrop[drop] on the sending side. In theory, this gives more consistent
performance by allowing us to systemically drop packets, rather than letting the network chaotically drop
packets. This should be verified with benchmarks. You can scale the resulting BMP on the 1IPAQ to half-screen
no penalty. Scaling it to full-screen is not noticeable on the CPU, but the frame rate becomes erratic.

We achieved peak audio performance by mpeg encoding the audio on the sender's side to minimize bandwidth
consumption. The iIPAQ can decode MP3s easily using xaudiomp3. It cannot decode MP3s at all using

mpegaudiodecoder. When sending to a single iPAQ, the audio breaks up a bit at first, but then plays fine after the
first 10 seconds. When synchronizing between the iPAQ and another machine, the audio breaks up considerably
in the first five seconds, has a few chops for the next minute, and plays fine after that.

We had some audio quality problems when using the blade mp3 encoder. It seemed to introduce faint, squeaky

1 C. - 1.1 o * ol 1 1. hd Y
CLIIOCS 101 SULNC SOHES (1IIOSU NNOUCTCADIC 111 SOINES WILL 1ICA VY UISLOIUOILL).

"loadmeter", which is a graphical app that gives real-time metrics on CPU-usage, disk usage, and memory
consumption.
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CONTAINS PROTECTIVE ORDER MATERIAL

1. Edward Balassanian, hereby testify as follows:

52.  These statements match my memory and describe how Strings worked
to synchronize content on the 1IPAQ prior to December 11, 2001 and during the
October, 2001 time period when the tests of the IPAQ began with the iIPAQ-specific
rules created in the demo test package, such as the ipagvideo.rule, Exhibit
2060. Unlike the 1PAQ, however, Strings did not have nearly as much difficulty
streaming audio and video content for synchronization on PCs because they had
significantly more memory and processing power than the 1IPAQ had at that time. |I
witnessed the operation of that synchronization functionality for PCs at or around

that time.

1
Page 10f 53 Implicit Exhibit 2001
Sonaos v. Implicit, IPR2018-0766, -0767

Exh. 2001 at 9152
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CONTAINS PROTECTIVE ORDER MATERIAL

1. Edward Balassanian, hereby testify as follows:

1. I have personal knowledge of the facts stated herein.

28 I am the founder, member, and manager Implicit, LLC (“Implicit™),
the Patent Owner in these proceedings, [PR2018-00766 and IPR2018-00767.

3. Implicit owns the two patents at issue in these proceedings, U.S.

54.  The BeComm laptop included copies of the “fightclubrgb.avi” file in a
few locations, including the bdk/test/demo directory, the scratch/avi
directory, and the scratch/demoavi directory. These directories were typically
used to hold media on which we would test various Strings applications using that

laptop.

cnangea 11s name 10 L1gDEe 1 ZUUO. D1gDee TIen CNanged 11s NAme DacK 10
Implicit Networks 1n 2007. Implicit Networks then assigned its assets, including
the Patents, to Implicit in 2013.

6. I am the lead inventor on both of the Patents. Scott Bradley, a former
BeComm Development Manager, is listed as a co-inventor on both of the Patents.

1

Page 10f 53 Implicit Exhibit 2001
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Exhibit 2024 (fightclubrgb.avi)

a_fiahtclubrab avi Info

e fightclubrgb.avi Info

fightclubrgb.avi 182.8 MB
Modified: Friday, September 7, 2001 at 11:51 AM

General:

Kind: AVI movie
Size: 182,798,336 bytes (182.8 MB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
BeComm Thinkpad » bdk » test » demo
Created: Tuesday, March 20, 2018 at 2:03 PM
Modified: Friday, September 7, 2001 at 11:51 AM

Stationery pad
Locked

21
Page 21 of 79 Implicit Exhibit 2077
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Exhibit 2024 (fightclubrgb.avi)
a fightclubrgb.avi Info

fightclubrgb.avi 182.8 MB
Modified: Friday, September 7, 2001 at 11:51 AM

General:

Kind: AVI movie
Size: 182,798,336 bytes (182.8 MB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
BeComm Thinkpad » bdk » test » demo
Created: Tuesday, March 20, 2018 at 2:03 PM
Modified: Friday, September 7, 2001 at 11:51 AM

MacBook-Pro:demo implicit$ file fightclubrgb.avi
fightclubrgb.avi: RIFF (little-endian) data, AVI, 180 x 8@, 23.98 fps, video:, audio: uncompressed PCM (stereo, 44100 Hz)
MacBook-Pro:demo implicit$

21

Page 21 of 79 Implicit Exhibit 2077
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/Users/implicit/Desktop/Source Code/2001.11.01/test/demo/source.pl Page 1/2
Saved: 18/29/01, 11:13:16 AM Printed for: Implicit

1
2

#!/usr/bin/perl
use I0::Socket;

15| %files
16 "fightclub" => "c:\\avi\\fightclubrgb.avi",
17 "fightclub2" => "/scratch/avi/fightclub2.avi",

18 "minusman" => "/scratch/avi/minusmanrgb.avi",

19 "chrisfarley" => "/scratch/avi/chrisfarleyrgb.avi",
20 "matrix" => "/scratch/avi/matrixhalfrgb.avi",
21 "mi2" => "/scratch/avi/mi2rgb.avi",

22 "flashgordon" => "/scratch/avi/flashgordonrgb.avi",
53| # "blazinasaddles'=> /scratch/avi/blazinasaddlesrab.avi
24 "chopper" => "/scratch/avi/chopper38rgbpcm.avi",
25 "thedish" => "/scratch/avi/thedishrgb.avi",

26 "madmax"’ => "/scratch/avi/madmaxrgb.avi",

27 "madmax2" => "/scratch/avi/madmax2rgb.avi",

28 "tiger" => "/scratch/avi/crouchingrgb.avi",

29 "potter” => "/scratch/avi/hp2.avi",

30

31 “funk" =>

-|"/aux/music/TheRedEyedFrogs-StickyForestFunk/track-001.mp3",
327
2| ¥ elsit (defined $ports{$argy) {

43 $port = $ports{$arg};
2] } else {

Page 1of2 Implicit Exhibit 2023
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Using Strings ta Compase Applications from Reusable Components

BeComm Corporation
info'@becomm com
October 4. 2001

The _nast decade in techooloo: has svidencad an axnlosive oronth in the oroliferation of aewr eh and

Using Strings to Compose Applications from Reusable Components

BeComm Corporation
info(@becomm.com
October 4, 2001

‘misunderstood concept, s if 15 nof simply Dsing previously engi d or acquired technology asset mote
than once. It requires reuse engineering that pmpnres leclmolog) assets to be reusable Second,

I Media' v Ul |Graph|cs| oun
SourceA [— S Clock
Clock sy‘r’“’c
Media Syne. e
o Parser [Video Audio
Decodel Decoder
RTP
RTP RTP
uop UDP UDP
IP IP | IP

N’

Figure 9. Strings-based distributed media player application.

Copyright ® 2001 BeComm Corporation. All Rightz Reserved Page 1 of 10
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BeComm™ Corporation

File View Play Favorites Go Upgrade Help

Artist | Genre
Media Type

Search

Songs

1. AC/DC — Razor’s Edge
2. Guns-n-Roses — Welcome to the
Jungle

Destinations

1. PC — A Speaker
2. PC — B Speaker
3. Home Stereo

et |- @@ 5) @@+

Fig. 2 Example Distributed Media Player GUI

http://www.becomm.com
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Strings Audio Player

Requirements
= 2 PCs are required to make use of the full feature set of the Strings Audio Player, 1 with the
RADKit installed and a second receiving machine
= The PCs must be running Windows 2000
« The PCs must have a sound card and speaker device.

Set up

PC Host 1
cd into the \demo2 directory and run gmake. This pieces together the demo2 package based on the cumrent BUILD
environment variable that was set by setvars _bac_eg:

> cd c\bdkitest\demo2
> gmake

Configure the niles by editing the file avdicplayerapp-rule,in the cess\dero2\rules directory. Atthe top, there

are two lines that read:

<!ENTITY LOCALIP "10.1.1.103">
<!ENTITY REMOTEIP "10.1.1.25">

Edit these two lines to be the comrect IP addresses of the local machine, and the other participant of
the StringsAudioPlayer Demo.

Setup a directory of MP3 files somewhere on the same drive. These files will have to have .propercies files associates
with them. The structure of the directory does not matter, as long as for each MP3 file, there is a _properties file. The
_properties files can be generated on a linux machine and then copied to the windows machine. For example, in my testing
setup | have a directory named c:\scratch\rp3\Godsmack that contains MP3 and _properties files. I use this directory
example in the fellowing steps.

Configure the global namespace by editing the file d=
are used to configure:

»ot. There are 4 lines in this file, which

Amam

1) The local audio device class used to populate your namespace with speaker devices.
2)The <files /> URL to a directory on your lecal machine whose contents will be mounted into your
namespace.

3) An xmirpc: link to the remote machine’s namespace's files.

4) An xmirpc: link to the remote machine’s namespace's speaker devices.

Make the following changes on the respective lines:

1) Change the field that locks like Rpc-E -1.1.103" to contain the IP address of the local machine.
2) Change the field that looks like <£ils: ch/ Gocdswack> to point to the location of the local
MP3 directory that you wish to include in this demo conﬁgumhon NOTE: This directory must be on the same
drive as the demo installation.

3) Change the field that looks like xlrpo-http://10.1.1.25:8020 to contain the IP address of the remote
host that is part of this demo. Also, change the field tha( looks like Fpc-Eosc="10.1.1_25" fo contain the IP
address of the remote host that is part of this demo.

4) Change the field that looks like xrlrpo:http://10.1.1.25:8020 to contain the IP address of the remote
host that iz part of this demo.

Edit your test\demo2\host-win3Z_iniz file to contain the comrect EDXKRCOT path. There are two lines that contain
<file:/ >URLs that the {RCOT is /bdk. If your 30KRCQCT is different, change the two lines that start with:

pa"ka"nxane,
ckage ar'

age = : Implicit Exhibit 2025
Sonos v. Implicit, IPR2018-0766, -0767 EX h . 2 0 2 5
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Page 34 of 96

123

fUsers/implicit/Desktop/Source Code/200./-/=/rules/audioplayerapp.rule Page 1/4
Saved: 11/9/01, 5:22:53 PH Printed for: Implicit

1||<!DOCTYPE RULES PUBLIC”'—//BECOMH[/DTD Rules V@.9//EN' "' [

< sekokokokokskok kR kR ok kKoK ok sk ok ok sk ok ok ok sk sk ok ok ook ok sk ok sk ok okok sk sk ok sk ok ok skok sk sk sk ok ok ok ok sk ok ok
This rule configures the PCM playout to the local host.
sokkkokkkkokokskkskskskskskokokkk ks kksksksksksksk ok sk skokskokskokskokokkokdokkokkokokk | ——>
<RULE>
<DESCRIPTION xml:lang="en">
StringsAudioPlayer: Fan-out branch to local speaker (sync)
</DESCRIPTION>
<PREDICATE value="query:
Content-Type=="audio/pcm' AND
Application-Id=="'StringsAudioPlayer"' AND
Fanout AND
Target-Device AND
MasterClock AND
RenderClock AND
Target-Device=="'&LOCALIP; :8080://Speaker'"/>
<ROUTE>
<STEP>
<BEAD name="audiosync"/>
<EDGE name="decode" />
</STEP>
<STEP>
<BEAD name="speaker"/>
<EDGE name="encode" />
</STEP>
</ROUTE>
</RULE>

44
a5

Page 1 of 4 Implicit Exhibit 2028
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BeComm™ Corporation

Synchronizing a DataFlow
The RADapi also makes it possible to synchronize multiple DataFlow objects with each
other regardless of content type. This makes it possible to synchronize audio playout on
multiple endpoints or to synchronize audio with other content such as video or text. In
this example, the DMP application can use the RADapi to synchronize audio to more than
one target speaker creating a rich, user audio experience regardless of the actual physical
nature (1.e. one flow might be compressed whereas another might not) of the content or
the networks the speakers exist on (1.e. one device might be over a wireless network and
the other over a HomePNA). Multiple DataFlows can be synchronized with each otherjin
a DataFlowGroup or a single DataFlow with multiple end points can specify
synchronized playout. The DataFlow class allows the DMP application to specify which
speaker object is the synchronization master, and which is the slave. DataFlow
synchronization is available for any media type. For example a video file could have the
video synchronized on one device where the audio is being played out from another
deviee-on-the-network:

4160~ 148% Avemue, N.E.
Redmond, WA 08052
USA

http://www.becomm.com
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Strings Synchronization Model

Synopsis

This document describes a collection of beads and conventions developed to support
multi-host synchronization in Strings.

Rate Adjustment > Consumer

Master Clock J [ Render Clock

—" Rate Adjustment r—"‘ Consumer ‘
T

[ Master Clock ] r Render Clock ]
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RCS file: /Users/implicit/Desktop/Source Code/cvs_strings/docs/synchronization.doc,v
Working file: docs/synchronization.doc

RCS file: /Users/implicit/Desktop/Source Code/cvs_strings/docs/synchronization.dog,v
Working file: docs/synchronization.doc
head: 1.1

branch:

locks: strict

access list:

symbolic names:

DOCS_SILVER_0022: 1.1
DOCS_SILVER_0000: 1.1
DOCS_SILVER_0013: 1.1

SILVER: 1.1
keyword substitution: b
total revisions: 1; selected revisions: 1
description:
revision 1.1

date: 2001-12-09 14:29:33 -0600; author: guyc; state: Exp;
New document

Pagelofl Implicit Exhibit 2078
Sonos v. Implicit, IPR2018-0766, -0767
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From: Scott W. Bradley

Sent: Saturday, December 15, 2001 6:21 PM
To: Mike Turner

Cc: Edward Balassanian

Subject: synchro patent

VVVVVVYV

After talking with Guy and rereading the /docs/synchronization.doc document he wrote, I
think it is sufficient for the patent provisional as is. The bulk of what he is going to be
adding is more for my benefit, describing the innards of the beads and such. So you shoudl be
good to go to give that to Maurice.
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Strings Synchronization Model

Synopsis

This document describes a collection of beads and conventions developed to support
multi-host synchronization in Strings.
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Wireless Tablets: The Intel® Web Tablet was
built with Strings to manage and deliver rich
digital audio content. With Strings, users can
enjoy digital audio on the tablet by playing files
stored on their PC, on the Internet or by
listening to Internet radio from anywhere in the
home. Strings makes this possible by acting as a
gateway for streaming audio from the Internet to
the Web Tablet. With Strings, the Web Tablet 1s
able to leverage the PC's processing power and
memory, so that it can play rich audio content without

s BRI
SN "

requiring additional processing on the Tablet. Figure 1 - Intel Web Tablet

Not only does this reduce the cost of the Web

Tablet, but because Strings manages the audio

streams 1n real-time, users can experience "live" digital audio, away from the PC, without
sacrificing performance or sound quality.

Page 1 of 29 Implicit Exhibit 2039
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A TATUNG

BeComm
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STRINGS Aupio ADAPTER

FEATURES

BeCoMM

Page 11 of 20 Linplicit Fxhibit 2041
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Exh. 2041 at 11
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STAGE ¢

GoaLs:

CAPABILITES:

Page 8 of 8

BeCoMM

Lmplicit Fxhibit 2042

Page 43 of 96

Sonos v. Implicit, IPR2018-0766, -0767

Exh. 2042 at 8

Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767



/Users/implicit/Desktop/Source Code/200../-/./rules/pcmserveraudio.rule Page 1/3
Saved: 10/28/01, 4:35:40 PH Printed for: Implicit

1(<!DOCTYPE RULES PUBLIC '—//BECOMM//DTD Rules V@.9//EN' '' [
2

all 1=

<RULE>

57 <DESCRIPTION xml:lang="en">Port 9013 : sync A+B</DESCRIPTION>

58 | <PREDICATE value="query: (Content-Type=="'TCP/Decode/Output' OR
.| Content-Type=="UDP/Decode/Output’) AND Network-Port-Local==9013"/>

59 <ROUTE>

60 <STEP>

61 <BEAD name="framer"/>
62 <EDGE name="decode" />
63 <SEED

. value="namespace:Content-Type="audio/pcm',AudioContext=pcmcontext:" />
64 </STEP>

65 | <STEP>

66 | <BEAD name="fanout"/>

67| <EDGE name="decode"/>

68 | <SEED

.| value="namespace:FanoutCount=2,MasterClock=samplec lock:MASTER" />
69 </STEP>

70 </ROUTE>

71 </RULE>

IRULES

<EDGE name="encode"/>
</STEP>
<STEP>

<BEAD name="UDP" />

Page 1 of 3 Implicit Exhibit 2065
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/Users/implicit/Desktop/Source Code/200../-/./rules/pcmserveraudio.rule Page 1/3

Saved: 108/28/01, 4:35:40 PH Printed for: Implicit
1| <!DOCTYPE RULES PUBLIC '-//BECOMM//DTD Rules V@.9//EN' '"' [
2
E1DES
4| <RULES=>
5 <RULE=
€ <DESCRIPTION xml:lang="en"=>Port 9812 : unsync A+B</DESCRIPTION=>
7 <PREDICATE value="auerv:(Content—Tvoe—"TCP/Decode/Output' OR

73 <DESCRIPTION xml:lang="en">Fanout® : master audio</DESCRIPTION>
74 <PREDICATE value="query:FanoutIndex==0 AND

~||Network-Port-Local==9013"/>
75 <ROUTE>
76 <STEP>
77 <BEAD name="speaker"/>
78 <EDGE name="encode"/>
79 <SEED value="namespace:RenderClock=sampleclock:MASTER" />
80 </STEP>
/Users/implicit/Desktop/Source Code/200../../../rules/pcmserveraudio.rule Page 3/3
Saved: 10/28/01, 4:35:40 PM Printed for: Implicit
81 </ROUTE>

</RULE>

37 <BEAD name="tramer"/s
38 <EDGE name="encode"/>
33 </STEP>

18 <STEP>

1 <BEAD name="UDP" />

Page 1of3 Implicit Exhibit 2063
Saonas v. Implicit, IPR2018-0766, -0767 EXh 2065 at 21 3
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/Users/implicit/Desktop/Source Code/200../-/./rules/pcmserveraudio.rule Page 1/3

84 <RULE>

85 <DESCRIPTION xml:lang="en">9013 Fanoutl: broadcast</DESCRIPTION>
86 <PREDICATE value="query:FanoutIndex==1 AND
-||Network-Port-Local==9013"/>

87 <ROUTE>

88 <STEP>

89 <BEAD name="clocksync" />

90 <EDGE name="encode" />

91 <SEED value="namespace:RenderClock=sampleclock:"/>
92 </STEP>

93 <STEP>

94 <BEAD name="framer"/>

95 <EDGE name="encode" />

96 </STEP>

97 <STEP>

98 <BEAD name="UDP"/>

99 <EDGE name="encode" />

100 <SEED

.| value="namespace:Network—Port-Remote=9002,Network—-Address—Remote=1ipv4:10]1
.|«1.55,Network—-Port-Local=0,Network—-Address—Local=0"/>

101 </STEP>
102 <STEP>
103 <BEAD name="IP"/>
104 <EDGE name="Encode" />
105 </STEP>
106 </ROUTE>
107 </RULE>

! Page 1 0f 3 Implicit Exhibit 2065
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/Users/implicit/Desktop/Source Code/2001.11.01/be././main/clocksync.c Page 1/25
Saved: 18/23/01, 12:11:25 PM Printed for: Implicit

1

S

39|'SOS_SOURCE_VERSION{"3$Td  ClGCKSYnc. C, v 1. 11 2001/10723"17-11:25 guyc EXp
-[1%$");
48
Page 10f 25 Implicit Exhibit 2020
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Page 48 of 96

- value="namespace:Content-Type="audio/pcm',AudioContext=pcmcontext:,
.|MasterClock=sampleclock:,RenderClock=sampleclock:"/>

/Users/implicit/Desktop/Source Code/2001.11../=/=/rules/syncaudio.rule Page 1/1
Saved: 18/28/81, 5:04:40 PH Printed for: Implicit

<RULE>
<DESCRIPTION xml:lang="en">Port 9002 : synchronized PCM to
Speaker</DESCRIPTION>
<PREDICATE value="query: (Content-Type=='TCP/Decode/Output' OR
Content-Type=="UDP/Decode/Output’') AND Network-Port-Local==9002"/>

<ROUTE>
<STEP>
<BEAD name="framer"/>
<EDGE name="decode"/>
</STEP>
<STEP>

<BEAD name="clocksync"/>
<EDGE name="decode" />
<SEED

</STEP>
<STEP>
<BEAD name="audiosync"/>
<EDGE name="decode"/>
</STEP>
<STEP>

<BEAD name="speaker" />
<EDGE name="encode" />
</STEP>
</ROUTE>
</RUCES
" Page 1 of 1 Implicit Exhibit 2066

Saonas v. Implicit, IPR2018-0766, -0767

Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767



/Users/implicit/Desktop/Source Code/2001.11../=/=/rules/syncaudio.rule Page 1/1
Saved: 10/28/01, 5:04:40 PH Printed for: Implicit

<RULE>
<DESCRIPTION xml:lang="en">Port 9002 : synchronized PCM to
-| Speaker</DESCRIPTION>
‘ <PREDICATE value="query: (Content-Type=='TCP/Decode/Output' OR
Content-Type=="UDP/Decode/Output’') AND Network-Port-Local==9002"/>

6 <ROUTE>

7| <STEP>

8 <BEAD name="framer"/>

9| <EDGE name="decode"/>

10 | </STEP>

11 <STEP>

12| <BEAD name="clocksync"/>
13 <EDGE name="decode" />

14 <SEED

.| value="namespace:Content-Type="audio/pcm',AudioContext=pcmcontext:,
.|MasterClock=sampleclock: ,RenderClock=sampleclock:"/>

15 </STEP>

16 <STEP>

17 <BEAD name="audiosync"/>
18 <EDGE name="decode"/>

19 </STEP>

20 <STEP>

21| <BEAD name="speaker" />
22 <EDGE name="encode" />

23| </STEP>

24 </ROUTE>
‘ </RULE>

I

Page lofl Implicit Exhibit 2066
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/Users/implicit/Desktop/Source Code/2001.11../=/=/rules/syncaudio.rule Page 1/1
Saved: 10/28/01, 5:04:40 PH Printed for: Implicit

<RULE>
<DESCRIPTION xml:lang="en">Port 9002 : synchronized PCM to
-/ Speaker</DESCRIPTION>

5 <PREDICATE value="query: (Content-Type=='TCP/Decode/Output' OR
|| Content-Type=="UDP/Decode/Output’') AND Network-Port-Local==9002"/>
5 <ROUTE>

7 <STEP>

8 <BEAD name="framer"/>

9 <EDGE name='"decode" />

10 </STEP>

11 <STEP>

12 <BEAD name="clocksync"/>

13 <EDGE name="decode" />

14 <SEED

.| value="namespace:Content-Type="audio/pcm',AudioContext=pcmcontext:,
.|MasterClock=sampleclock:,RenderClock=sampleclock:"/>

15 </STEP>

16 <STEP>

17 <BEAD name="audiosync"/>
18 <EDGE name="decode' />

19 </STEP>

20 <STEP>

21 <BEAD name="speaker"/>
22 <EDGE name="encode" />

23 </STEP>

24 </ROUTE>
‘ </RULCE>

I

Page lofl Implicit Exhibit 2066
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Page 51 of 96

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

4T

/Users/implicit/Desktop/Source Code/20801.11.01/be.././main/audiosync.c Page 1/23

Saved:

1A/23/01. _11:53:51_AM

Page 1 0f 23

Printed for: Tmnlicit

Implicit Exhibit 2017
Sonas v. Implicit, IPR2018-0766, -0767 EXh . 2017
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/Users/implicit/Desktop/Source Code/2001../m/~/~/package/timesync.rule Page 1/1

Saved: 10/10/01, 6:42:42 PH Printed for: Implicit

1| <RULES>

: <!— create an timesync services on UDP port 9123 —

5 <RULE=

€ <PREDICATE value="query:Content-Type=="UDP/Decode/0Output’ AND

_[Network-Port-Local=9123"/>
3
4 <!—— create an timesync services on UDP port 9123 —-—>
5 <RULE>
6 <PREDICATE value="query:Content-Type=="UDP/Decode/Output’ AND
.| Network-Port-Local=9123"/>
7 <ROUTE>
8 <STEP>

<BEAD  name="timesync"/>
10 <EDGE = name="Update"/>
11 </STEP>
12 </ROUTE>
</RUL E>

Page lofl Implicit Exhibit 2057
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/Users/implicit/Desktop/Source Code/2001.11.01/bea././main/timesync.c Page 1/27
Saved: 18/23/01, 11:40:49 AM Printed for: Implicit

NVES: o e R A A At
_[|FH
2

a|Copyright (c) 2001 BeComm Corporation
4
slEilepame-

36 *F DIUduLast IyNU PauRTLls ©Vvely TIMCR_INTCRVAL mMItilisTuonuy

37| */
3g|#define TIMER_INTERVAL 4000
3s|#define TIMER_INITIAL_DELAY 200
18 || #define MAX_AGE 60000 /% expire after a minute %/
41
22| [
Page 10f27 Implicit Exhibit 2019
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RCS file: /Users/implicit/Desktop/Source
Codefcvs_strings/beads/audiosync/main/audiosync.c,v
Working file: bdk/beads/audiosync/main/audiosync.c
head: 1.26
branch:
locks: strict
access list:
symbolic names:

BUILD_20060123: 1.26

BUILD_20050908: 1.26

BUILD_20050817: 1.26

BUILD_20050722: 1.26

BUILD_20050718: 1.26

revision 1.1
date: 2001-09-28 18:04:40 -0500; author: guyc; state: Exp;
Initial checkin of audiosync. Works using very simple silence/dropping
logic. Requires finess to make it work with gradual time drift.

BEADS_SILVER_0053: 1.26
BANDON_20040329: 1.26.0.4
RADKIT_GOLD_0038: 1.26.0.2
BEADS_SILVER_0052: 1.26
RADKIT_GOLD_0037: 1.25.0.52
BEADS_SILVER_0051:1.25
RADKIT_GOLD_0036: 1.25.0.50
BEADS_SILVER_0050: 1.25
RADKIT_GOLD_0035: 1.25.0.48
BEADS_SILVER 0045: 1.25
RADKIT_GOLD_0034: 1.25.0.46
BANDON_20031224: 1.25.0.44
BANDON_20031219: 1.25.0.42

Page lof7 Implicit Exhibit 2016
Sonas v. Implicit, [PR2018-0766, -0767
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clocksync

Overview

The clocksync bead is a filter bead that uses the information gathered by the timesync bead to
propogate a master clock and render clock pair across a network boundary.

DEBUG_ZONE = "/beads/clocksync"

Context Variables

The encode edge requires the following

| Path Context

Status

Type

Description

Page 55 of 96

Variable |
|Stream master clock which will return a locally-corrected
MasterClock added |[sampleclock| y
|epoch.
| | |Stream render clock with the sample rate copied from the
RenderClock added ||sampleclock| P P
' |source host.
||hostid |[SOS_UINT32 '||_Pseudo-random host identifier
[epoch [SOS_UINT32 [Epoch from Master Clock
(frequency [[SOS_UINT32 |[Frequency from Render Clock
|divisor [[SOS_UINT32 \[I—:requency divisor from Render Clock

This protocol copies only the minimum information necessary to reconstruct the essential clock details
on the remote side. Specifically it does not copy the sample rate of the master clock; it propagates
only the epoch. Conversely it does not propagate the epoch of the render clock; it propagates only the
sample rate.

If the timesync bead cannot provide a time offset for the specified host, clocksync used the session

creation time as the epoch.

Release Notes
Page 1 0f 2

Implicit Exhibit 2018
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65
66
67
68
69
70
71

Page 56 of 96

64 | typedef struct

Saved: 11/9/01, 1:50:18 PM

/Users/implicit/Desktop/Source Code/2001.11.../=/=/main/sampleclock.c Page 1/15
Printed for: Implicit

2

3| Copyright (c) 2001 BeComm Corporation
4

5/ Filename:

samnleclock ¢

SOS_CLOCK_TICK
SOS_UINT32

SOS _UINT32

SOS _UINT32
SOS_BOOLEAN
SOS_LOCK
char

72 } SAMPLECLOCK;

30 #ueflne UNLEOCK{C) SO0S_LCocK_Release(C=>LocKY

1| bbb

_SAMPLECLOCK A

Time;
Samp le;
Frequencyj
Divisor;
IsSet;
Lock;
Name;

48 global

39 || /bt L

42 Statlc

4s( static
Page 1 of 15

41|+ ++——++— e

43| SOS_REGOBJECTCLASS % g_SampleClockClass = NULL;

Implicit Exhibit 2086
Sonos v. Implicit, IPR2018-0766, -0767

Implicit Exhibit 2095
Sonos v. Implicit, IPR2018-0766, -0767

Exh. 2086 at 2; Exh. 2088 at 2



/Users/implicit/Desktop/Source Code/2001.11.../././main/sampleclock.c Page 11/14

Saved: 10/23/01, 11:40:01 AM Printed for: Implicit
430 Interface—>Interface.Object
431 )i
43 status = SOS_ErrorParameter;
433 } else if (sampleclock—>Sample=—=0 && sampleclock—IsSet) {
434
435
436
437
438
433

SOS_UINT32 whole =
samp lec lock—>Sample / sampleclock—->Frequency;
SOS _UINT32 remain =
samp lec lock—>Sample % sampleclock—>Frequency;
SOS_UINT32 delta = whole * sampleclock—>Divisor +
remain x sampleclock->Divisor /
samp leclock—>Frequency;

a5z TIAmMpLE CUUUR T TEQUETNITY TTOTT SETYITT
453 );
454 status = SOS_ErrorParameter;
465 }
466 } else {
467
458 status = SOS_ErrorParameter;
459 }
478 UNLOCK( sampleclock);
471 } else {
47
473 status = SOS_ErrorParameter;
Page 11 of 14 Implicit Exhibit 2088
Sonos v. Implicit, IPR2018-0766, -0767 EXh . 2088 at 1 1
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DR. RCMAN CHERTOV — 4/5/201%

]

Q. So if that is true then you would agree

with me the delta 1s the number of seconds of content

21 that has been played up to this point, is that right?
22 MR. SULLIVAN: Object to the form of the
23 question.

24 THE WITNESS: As I stated previously

25 because I have not verified in the use of frequency of

1 the divisor, 1n the source code I can't answer this

question. If we assume that the comments in

3 Exhibit 1025 are correct then delta would be time

4 measure.
7 And 1t is a time measure of the amount of

content that has been rendered, 1s that right?

o

A. I assume, again, the comments accurate

then, yes, it could be time measure.

Page 10f183 B Traplicit Exbibit 2004 ) )
Sonas v. Implicit, IPR2018-0766, -0767 Chertov Depo at 83:19-84:10
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/Users/implicit/Desktop/Source Code/2001.11.../././main/sampleclock.c Page 11/14

Saved: 10/23/01, 11:40:01 AM Printed for: Implicit
430 Interface—>Interface.Object
431 )i
432 status = SOS_ErrorParameter;
433 } else if (sampleclock—>Sample=—=0 && sampleclock—IsSet) {

434
435
436
437

if (SOS_SUCCEEDED(context—>RenderClock—>EpochGet (

722 context—>RenderClock,
723 &renderEpoch))) {

724 i Yebhiia Frin .{, Fint ! ow = | .'., N

725

726

if (SOS_SUCCEEDED(context—>MasterClock—>EpochGet (
context—>MasterClock,
&masterEpoch))) {

Tes ¥
466 } else {
467
468 status = SOS_ErrorParameter;
459 }
470 UNLOCK(sampleclock);
471 } else {
47
473 status = SOS_ErrorParameter;
Page 11 of 14 Implicit Exhibit 2088
Sonos v. Implicit, IPR2018-0766, -0767
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Saved: 10/23/01, 11:40:01 AH

/Users/implicit/Desktop/Source Code/2001.11.../././main/sampleclock.c Page 11/14
Printed for: Implicit

SNS _IITNT32 delta — wholes « camnlaclack_sDivicnr &+

SOS_STATUE status = SO0S_Success;

SOS_INT32 avglLate = -avgEarly;

456 epocn
457 =
458
453 } else {
460
461 S0S_DEBUGOUT_MAJOR_EVENT (
452 "Sample clock frequency not set\n"
453 );
454 status = SOS_ErrorParameter;
465 ¥
466 } else {
467
458 status = SOS_ErrorParameter;
463 }
470 UNLOCK(sampleclock);
471 } else {
472
473 status = SOS_ErrorParameter;
Page 11 of 14 Implicit Exhibit 2088

Sonos v. Implicit, IPR2018-0766, -0767
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430 Interface—>Interface.Object

431 )i

432 status = SOS_ErrorParameter;

433 } else if (sampleclock—>Sample=—=0 && sampleclock—IsSet) {
434

435

436

437

438

433

440 epoch = sampleclock—>Time;

441 } else if (sampleclock->Frequency) {

442 SOS_UINT32 whole =

433 sampleclock—>Sample / sampleclock—>Frequency;
434 SO0S_UINT32 remain =

445 sampleclock—>Sample % sampleclock—>Frequency;

SO0S_INT32 early = (SO0S_INT32) (MasterEpoch-RenderEpoch);
SO0S_INT32 avgEarly = SlidingAvg_Add(&(Context->AvgError),early);

SOS_INT32 avgDelta = avgEarly>0 ? avgEarly : -avgEarly;

Exh. 2017 at 11

Implicit Exhibit 2095

Sonos v. Implicit, IPR2018-0766, -0767



DR. ROMAN CHERTOV — 4/5/201%

Pags 1

UNITED STATES PATENT AND TRADEMLRK OFFICE

But if MasterEpoch is system time minus

delta at the master, right?
22 A. Okay.
23 Q. And then RenderEpoch is system time minus

24 delta at the slave, right?

25 A. Correct.

1 Q. And so if you subtract those two isn't
2 that the equivalent mathematically of delta at the
3 slave minus delta at the master?

4 A. It would appear so.

HENNA & HBNNAZA, INC.
Page 1 0f 183 7138408484 Tmplicit Exhibit 2094
g mplicit Exhibi . .
Sonas v. Implicit, IPR2018-0766, -0767 Chertov Depo at 89:20-90:4
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DR. ROMAN CHERTOV — 4/5/201%

Pags 1

UNITED STATES PATENT AND TRADEMLRK OFFICE

BEFORE THE PATENT TRIAL AND RAPPEAL. BOARD

SONOS, INC.
Petitioner

v. IMPLICIT,

LLC

Q. So 1f something was off by one-tenth of a

millisecond, would that still be in sync?

A. It would not.

HANNA & HBNNA, INC.
713.840.8484

Page 10f183 Implicit Exhibit 2094 .
Sonas v. Implicit, IPR2018-0766, -0767 Chertov Depo at 159:2-4
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/
L R T o B B o S A
e

Group Overview:

A "Sample Clock" provides a mechanism for synchronizing
two streams of multimedia.

TESUIE IN Ssamples per millisecond.
For instance a 44100Hz

A sample clock contains the frequency and divisor for
the stream, plus an instantaneous position mark,

consisting of a wall-clock time (in milliseconds) and
a sample position (in samples).

derending on
the level of interrupt activity on the system. If a stream

By comparing two epochs, we can determine the time shift
required to bring them into synchronization.

SONOS EXHIBIT 1025 Sonos Exh. 1025
Page 1of 6 IPR OF U.S. Pat. No. 8,942,252

Page 63 of 96 Implicit Exhibit 2095
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/Users/implicit/Desktop/Source Code/200././-/rules/audioplayerapp.rule Page 1/4
Saved: 11/9/01, 5:22:53 PH Printed for: Implicit

<!DOCTYPE RULES PUBLIC '-//BECOMM//DTD Rules V@.9//EN' '' [
<!ENTITY LOCALIP "1@.1.1.103">

1
2

<1 —— seskskskskskskokskskskokskskskskskskokskskokskskskskskskskskskskoksk sk skokskskskskskokskskokskskksksksksk sk sk sk sk ok

49 This rule configures the 0th branch of Fanout to be the
50 master.
51 sokskskskokokskokskskskskoskskskskok skokoskskskskskskskskskskskskskskskskoskskskskskkskskskokskokokskskskskokskokokokokok - —+>
52 <RULE>
53 <DESCRIPTION xml:lang="en">
54 StringsAudioPlayer: Master Fanout Branch (sync)
55 </DESCRIPTION>
56 <PREDICATE value="query:
57 Content-Type=="audio/pcm' AND
58 Application-Id=='StringsAudioPlayer' AND
59 Fanout AND
60 MasterClock AND
61 Fanout/Index==0"/>
62 <ROUTE>
63 <STEP>
64 <BEAD name="clocksync"/>
65 <EDGE name="master"/>
66 </STEP>
67 </ROUTE>
</RULE>
Freetert G Exh. 2028 at 2
Page 64 of 96 Implicit Exhibit 2095
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/Users/implicit/Desktop/Source Code/200././-/rules/audioplayerapp.rule Page 1/4
Saved: 11/9/01, 5:22:53 PH Printed for: Implicit

< —— spkskskskskokkokskskskokkokokskokokkokokskokokskkkkskokskkokkoksk sk sk ok kokskskkokkokokskokokkkkkokok

72 This rule configures the non-0th branches of Fanout to be a
73 s lave.

74 sokkskskokkskkkokskkokokkkokskkkskokkkokkkokskkokokskkskkkkskokkkokokkokskkokokkkokkokkokokk - —1->
75 <RULE>

76 <DESCRIPTION xml:lang="en">

77 StringsAudioPlayer: Slave Fanout Branch (sync)

78 </DESCRIPTION>

79 <PREDICATE value="query:

80 Content-Type=="audio/pcm' AND

81 App lication—-Id=='StringsAudioPlayer' AND
82 Fanout AND

83 MasterClock AND

84 Fanout/Index!=0"/>

85 <ROUTE>

86 <STEP>

87 <BEAD name="noop"/>

88 <EDGE name="noop"/>

89 <SEED value="namespace:RenderClock=sampleclock:"/>
90 </STEP>

91 </ROUTE>
| </RULE>

Page 1of4 Implicit Exhibit 2028
Sonas v. Implicit, IPR2018-0766, -0767 Exh. 2028 at 2, 3
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

Page 66 of 96

/Users/implicit/Desktop/Source Code/200././-/rules/audioplayerapp.rule Page 1/4
Saved: 11/9/01, 5:22:53 PH Printed for: Implicit

<V —— skkskokskokkokokKoKkok kKK KoKk oKk sk ok ok Kok koK ok ok sk ok sk sk skok sk kok ok kK ok sk okokokok ok ok ok sk ok ok
This rule configures the PCM playout to the local host.
skokokk kR ok ok kR kKRR KKK KKK KKK KKK KKK KKK KKK KKK KRR KKK Kok kK ——)
<RULE>
<DESCRIPTION xml:lang="en">
StringsAudioPlayer: Fan-out branch to local speaker (sync)
</DESCRIPTION>
<PREDICATE value="query:
Content-Type=="audio/pcm’' AND
Application-Id=='StringsAudioPlayer' AND
Fanout AND
Target-Device AND
MasterClock AND
RenderClock AND
Target-Device=="&LOCALIP; :8080://Speaker'" />
<ROUTE>
<STEP>
<BEAD name="audiosync"/>
<EDGE name="decode" />
</STEP>
<STEP>
<BEAD name="speaker" />
<EDGE name="encode" />
</STEP>
</ROUTE>
</RULCE>

Page 1of4 Implicit Exhibit 2028
Sonas v. Implicit, IPR2018-0766, -0767 Exh. 2028 at 3
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127 < — sekscikecloiksioioleloloksiskskioloiciolorselslokslokiolololoroksksRkckok ok kolorkokkok ok

128 This rule configures the PCM playout to the remote host.
129 H A AR AR A A A A A KA AR A A A AR AN AR AR —=—>
130 <RULE>
131 <DESCRIPTION xml:lang="en">
132 StringsAudioPlayer: Fan-out branch to remote speaker (sync)
133 </DESCRIPTION>
134 <PREDICATE value="query:
135 Content-Type=="audio/pcm' AND
136 Application-Id=='StringsAudioPlayer"' AND
137 Fanout AND
138 Target-Device AND
139 MasterClock AND
140 RenderClock AND
141 Target-Device=="'&REMOTEIP; :8080://Speaker'" />
142 <ROUTE>
143 <STEP>
144 <BEAD name="clocksync"/>
145 <EDGE name="masterencode" />
146 </STEP>
147 <STEP>
148 <BEAD name="framer"/>
149 <EDGE name="encode" />
150 </STEP>
151 <STEP>
152 <BEAD  name="TCP"/>
153 <EDGE = name="Encode"/>
154 <SEED  value="namespace:
155 Network-Port-Remote=9002,
156 Network-Address-Remote=ipv4:&REMOTEIP;,
157 Network-Port-Local=0,
158 Network-Address-Local=0"/>
159 </STEP>
160 <STEP>
161 <BEAD name="IP"/>
162 <EDGE name="Encode" />
163 </STEP>
TG4 </ROUTFE>
165 </RULE>
rage 1014 ImpIcIr EXiibir ZUZs
Sonas v. Implicit, IPpR2018-0766, 0767 Exh. 2028 at 3, 4
Page 67 of 96 Implicit Exhibit 2095
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RCS file: /Users/implicit/Desktop/Source
Codefcvs_strings/test/audiosync/package/package/Attic/audio.rule,v
Working file: bdk/test/audiosync/package/package/audio.rule
head: 1.6
branch:
locks: strict
access list:
symbolic names:

RADKIT_GOLD_0037: 1.6.0.60

RADKIT_GOLD_0036: 1.6.0.58

RADKIT_GOLD_0035: 1.6.0.56

RADKIT_GOLD_0034: 1.6.0.54

RADKIT_GOLD_0033: 1.6.0.52

revision 1.1
date: 2001-10-10 18:42:42 -0500; author: guyc; state: Exp;
New package for demonstrating synchronized audio

RADKIT_GOLD_0014: 1.6.0.16
RADKIT_GOLD_0013: 1.6.0.14
RADKIT_GOLD_0012: 1.6.0.12
RADKIT_GOLD_0011: 1.6.0.10
RADKIT_GOLD_0010_INTERNAL: 1.6
RADKIT_GOLD_000S: 1.6.0.8
RADKIT_GOLD_0008_INTERNAL: 1.6
RADKIT_GOLD_0007: 1.6.0.6
RADKIT_GOLD_0006: 1.6.0.4
RADKIT_GOLD_0005_INTERNAL: 1.6
RADKIT_GOLD_0004_INTERNAL: 1.6
RADKIT_GOLD_0003_INTERNAL: 1.6
RADKIT_GOLD_0002: 1.6.0.2

Page 1 of2 Implicit Exhibit 2031
Sonas v. Implicit, [PR2018-0766, -0767
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O 0 N o

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24

Page 69 of 96

- value="namespace:Content-Type="audio/pcm',AudioContext=pcmcontext:,
.|MasterClock=sampleclock:,RenderClock=sampleclock:"/>

/Users/implicit/Desktop/Source Code/2001.11../=/=/rules/syncaudio.rule Page 1/1
Saved: 18/28/81, 5:04:40 PH Printed for: Implicit

<RULE>
<DESCRIPTION xml:lang="en">Port 9002 : synchronized PCM to
Speaker</DESCRIPTION>
<PREDICATE value="query: (Content-Type=='TCP/Decode/Output' OR
Content-Type=="UDP/Decode/Output’') AND Network-Port-Local==9002"/>

<ROUTE>
<STEP>
<BEAD name="framer"/>
<EDGE name="decode"/>
</STEP>
<STEP>

<BEAD name="clocksync"/>
<EDGE name="decode" />
<SEED

</STEP>
<STEP>
<BEAD name="audiosync"/>
<EDGE name="decode"/>
</STEP>
<STEP>

<BEAD name="speaker" />
<EDGE name="encode" />
</STEP>
</ROUTE>
</RUCES
" Page 1 of 1 Implicit Exhibit 2066
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/Users/implicit/Desktop/Source Code/2001.11../m/=/rules/syncaudio.rule Page 1/1

Saved: 18/28/01, 5:04:40 PM Printed for: Implicit
1| <RULES=>
2
3 <RULE=
4 <DESCRIPTION xml:lang="en">Port 9@62 : synchronized PCM to
—||Speaker</DESCRIPTION>
5 <PREDICATE value="query:{Content-Type—"TCP/Decode/Output’' OR
—|[Content-Type—"UDP/Decode/0Output') AND Network-Port-Local=—=9062"/>
€ <ROUTE=>
7 <STEP>
8 <BEAD name="framer"/>
] <EDGE name="decode"/>
18 =/STEP=>
11 <STEP>
12 <BEAD name="clocksync"/>
12 <EDGE name="decode"/>
14 <SEED
—[value="namespace: Content-Type="audio/pcm', AudioContext=pcmcontext:,
_IMasterClock=sampleclock: .RenderClock=sampleclock:" />

4 <DESCRIPTION xml:lang="en">Port 9002 : synchronized
|| Speaker</DESCRIPTION>

23 </STEP>
24 </ROUTE>
25 </RULE>

25 (| </RULES>

Page 1 ofl Implicit Exhibit 2066
Sonas v. Implicit, IPR2018-0766, -0767
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE
IMPLICIT, LLC,
Plaintiff, C.A. No. 17-259-LPS-CJB
v. Jury Trial Demanded

SONOS, INC.,

AL LT ST ST LT ST ST ST ST ST

Defendant.

IMPLICIT, LLC,

g
v
h
b

Further, the parties state that they have stipulated to the following constructions for the
following claim terms:

e ’791 patent, claims 1-3, 6-9, 12, 16, 19, 23-25: the preambles are limiting

2 // 19

e “master device time” / “slave device time” / “device time” of a “slave” means “time
indicated by a designated clock of the [master/slave] device”

Inc. and Denon Electronmics (USA) LLC (collectively, “Denon™ and, along with Sonos,
“Defendants™) have met and conferred and jointly provide this Joint Claim Construction Chart
identifying for the Court the terms and phrases of the claims at issue in U.S. Patent Nos. 7,391,791
(the *’791 patent™) and 8,942,252 (the *“’252 patent”) that have been identified for construction
Attached as Exhibits hereto are copies of the above identified patents as well as those portions of

the intrinsic record upon which the parties rely

Page 1 of 19 Implicit Exhibit 2010
Sonos v. Implicit, IPR2018-0766, -0767 Exh. 2010 at 2
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CONTAINS PROTECTIVE ORDER MATERIAL

T A Hachon: harahsr daslara and ctata oc Follaxrn-

19. I have experience with source code repository systems like CVS that

provide the time and date stamp for source code files. In my experience. skilled
artisans in the field rely on the time and date stamps. version numbers, and other
metadata on source code files like those exported from CVS. T also have
experience with the metadata that is provided by a computer file system. such as
the date created and date modified information for a file. In my experience, skilled
artisans in the field rely on that information to determine when a file was created or
modified. Thus, the Implicit Source Code discussed in this declaration existed by
at least the “checkout™ date of the code from CVS, here November 1., 2001 for
certain source code files (those discussed relating to the test/audiosync/ and
the test /demo/ folders) and November 15, 2001 for other source code files
(those related to the tezt /demo2/ folder). as detailed in my declaration.
Besides other meta data, when available, T used the SOS_VERSION string fo
verify-the-date-of thesourcecodeand-the-filecreation tmestamp-

Page 1 0f 29 Implicit Exhibit 2080
Sonas v. Implicit, IPR2018-0766, -0767 EXh . 2080
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Paper No. 39
Filed: May 28, 2019

2. Source code repositories like Concurrent Versions System (“CVS™)
maintain an exact snapshot of files each time a file is “checked-in" to the

repository. These source code repositories maintain metadata to store the exact

time when a version of a file was “checked in” to a repository. Furthermore, these
source code repositories also keep track of changes made fo a file each time that

file is “checked in™ to the source code repository.

(%)

Source code repositories support commands to export a “log™ file that
contains summaries corresponding to the different source code versions “checked
in” to the repository. This log file typically contains the version number of the file,
the time. and the date when that version was “checked in™ to repository. For
example, a CVS log file contains the dates and times corresponding to a “checked-
in” source code version in Coordinated Universal Time (UTC) format. A CVS log
file also may also contain comments that were added to the repository at the time

when a version of the file was “checked in” to the repository.

2019.05.28 IPR2018-00766 Opposition
to Motion to Exclude; Attachment D
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Chapter 1: Overview 1

1 Overview

This chapter is for people who have never used ©vs, and perhaps have never used version
control software hefore.

If you are already familiar with ©vs and are just trying to learn a particular feature or
remember & certain command, you can probably skip everything here

1.1 What is CVS?

©vs is & version control system. Using it you can record the history of your souree files.
For example, bugs sometimes creep in when software s modified. and you might not
detect the bug until a long time after you make the modification. With ©vs, you can easily

1.1 What is CVS?

CVS is a version control system. Using it, you can record the history of your source files.

For example, bugs sometimes creep in when software is modified, and you might not
detect the bug until a long time after you make the modification. With cvs, you can easily
retrieve old versions to see exactly which change caused the bug. This can sometimes be a
big help.

¥ A ONC-WAY TITOr (Posts to the cmand Bst are usually semt to the mews group. but
not visa versa} of info-cvedgnu.org at news:gonu.cvs.help. The right Usenet group
for posts is news:comp.software.config-mgmt which is for ©vs discussions (along with
other configuration mansgement systems). In the future, it might be possible to create &
comp.softuare. config-mgmt. cvs, but probably only if there is sufficient ©vs traffic on
news:comp. software. config-mgme.

You can also subseribe to the bug-cvsdgnu.org mailing list, described in more detail
in Appendix H [BUGS)|, page 175. To subscribe send mail to bug-cva-requestidgou.org
There is a two-way Usenet mirror (posts to the Usenet group are usually sent to the email
list and visa versa) of bug-cvedgnu. org named news:gnu. cva.bug.

2019.05.28 IPR2018-00766 Opposition
Sonos v. Implicit, IPR2018-0766, -0767 to Motion to EXCIUde; Attachment C
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Chapter 2: The Repository

2 The Repository

The VS repository stores & complete copy of all the files and directories which are under
version control

Normally, you never access any of the files in the repository directly. Instead, you use

2 The Repository

The CVS repository stores a complete copy of all the files and directories which are under
version control.

Normally, you never access any of the files in the repository directly. Instead, you use
CVS commands to get your own copy of the files into a working directory, and then work
on that copy. When you’ve finished a set of changes, you check (or commit) them back
into the repository. The repository then contains the changes which you have made, as well
as recording exactly what you changed, when you changed it, and other such information.
Note that the repository is not a subdirectory of the working directory, or vice versa; they
should be in separate locations.

The -d option and the ‘CV3/Root" file both override the $CVSROOT environment variable
If -d option differs from ‘CVS/Root’, the former is used. Of course, for proper operation
they should be two ways of referring to the same repository.

2019.05.28 IPR2018-00766 Opposition
Sonos v. Implicit, [PR2018-0766, 0767 to Motion to Exclude; Attachment C

Page 9 of 194 Implicit Attachment C
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Exhibit 2002 (Technical Presentation.ppt)

Pagel1of 79 ! Implicit Exhibit 2077
_ Sonos v. Implicit, IPR2018-0766, -0767 EXh . 2077 at 1
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[OSSOR—
Technical Presentation.ppt Info

Technical Presentation.ppt 1MB

E Modified: Monda

Conera
Kind: PowerPoint 97-2003 Prosontation (.ppt)
Size: 1,042,432 pytes (1 MB on disk)
Where: Macintosh HD » Users . implicit » Desktop » Exhidits
Created: Monday, June 11, 2001 at 8:58 AM
Modifed: Monday, June 11, 2001 81 8.58 AM

Stationery pad

Locked

Page 2 of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh N 2077 at 2
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Exhibit 2003 (demo2000.html)
¢ demo2000.html Info

~ demo2000.html 14 KB

Modified: Monday, June 25, 2001 at 9:51 AM

General:

Kind: HTML document
Size: 14,346 bytes (16 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » newsite
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Monday, June 25, 2001 at 9:51 AM

Stationery pad

Locked

-
o

Page 3 of 79 Implicit Exhibit 2077 Exh. 2077 at 3

Sonos v. Implicit, IPR2018-0766, -0767
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Exhibit 2004 (index_html)
¢ index.html Info

~ index.html 3KB

Modified: Tuesday, February 8, 2000 at 3:38 AM

General:
Kind: HTML document
Size: 2,718 bytes (4 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » demo2000
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Tuesday, February 8, 2000 at 3:38 AM

Stationery pad
Locked

4
Page4of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh : 2077 at 4
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Exhibit 2005 (PO000542.jpg)
= P0000542.jpg Info

P0000542.jpg 395 KB

] Modified: Friday, December 1, 2000 at 7:29 AM

General:

Kind: JPEG image
Size: 395,118 bytes (397 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » archive » CompanyPhotos » Q4-2000
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Friday, December 1, 2000 at 7:29 AM

Stationery pad
Locked

3
Page Sof 79 : Implicit Exhibit 2077

Sonos v. Implicit, IPR2018-0766, -0767 EXh . 2077 at 5
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Exhibit 2006 (web_tablet.html)
¢ web_tablet.html Info

~ Wweb_tablet.html 12 KB
Mcdified: Monday, June 25, 2001 at 1:56 PM

General:

Kind: HTML document
Size: 11,950 bytes (12 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
WWWroot » newsite
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Monday, June 25, 2001 at 1:56 PM

Stationery pad
Locked

6

Page 6 of 79 Implicit Exhibit 2077 EXh 2077 at 6

Sonos v. Implicit, IPR2018-0766, -0767
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Exhibit 2007 (strings_audio.html)

¢ strings_audio.html Info

strings_audio.html 13 KB

¢

Genera

Kind: HTML document
Size: 13,279 bytes (16 KB on disk)

Where: Mac sh HD « Users - implicit « Desktop » Exhibits »

w ot « internal_marke

Created: Thursday, March 22, 201

Page 7 of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh N 2077 at 7
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Exhibit 2008 (index_html)
¢ index.html Info

3 index.html 412 bytes
Modified: Thursday, November 2, 2000 at 3:58 PM
General:

Kind: HTML document
Size: 412 bytes (4 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » projects » Juno
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Thursday, November 2, 2000 at 3:58 PM

Stationery pad
Locked

8

Page 8 of 79 Implicit Exhibit 2077 EXh 2077 at 8

Sonos v. Implicit, IPR2018-0766, -0767
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Exhibit 2009 (PhaseOFormatted.doc)

& PhaseCFc

PhaseOFormatted.doc 233 K8

2]

9
Page 9of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh : 2077 at 9
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N 10 .. it 3077
paeedfetT Sonos v. Implicit.II,;}){];BII(SE—;P;];TI—(-’EF EXh' 2077 at 10
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Exhibit 2011 (Juno Phase 1.doc)
# Juno Phase 1.doc Info

Juno Phase 1.doc 11 MB
E Modified: Friday, January 26, 2001 at 8:07 PM

i General:

Kind: Microsoft Word 97 - 2004 document (.doc)
Size: 1,128,960 bytes (1.1 MB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » projects » Juno » documents » Phase 1
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Friday, January 26, 2001 at 8:07 PM

Stationery pad
Locked

- 11
Page 11 of 79 Implicit Exhibit 2077

Sonos v. Implicit, IPR2018-0766, -0767

Exh. 2077 at 11
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Exhibit 2012 (Project Juno Status 021601 .msg)
Project Juno Status 021601.msg Info

Project Juno Status 021601.msg 29 KB
Modified: Monday, February 19, 2001 at 10:25 AM
General:

Kind: Outlook Item (.msg)
Size: 28,672 bytes (29 KB on disk)
Where: Macintosh HD » Users » implicit » Desktop » Exhibits »
wwwroot » projects » Juno » documents » Status
Created: Thursday, March 22, 2018 at 6:06 PM
Modified: Monday, February 19, 2001 at 10:25 AM

Stationery pad
Locked

—
(99

Page 13 of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh N 2077 at 13
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DMPCaseStudy.doc Properties

General Content Custom

Summary | Statistics |
Created: Tuesday, December 18, 2001 at 3:59 PM
Modified: Tuesday, December 18, 2001 at 3:59 PM
Printed: Monday, December 3, 2001 at 1:38 PM
Last saved by: administrator
Revision number: 2

Total editing time: 0 Minutes

Statistics: = statistic name Value
Pages: 9
Paragraphs: 104
Lines: 290
Words: 2435
Characters: 12943
Characters (with spaces): 15356

Cance I————

21

Page 21 of 79 Implicit Exhibit 2077
Sonos v. Implicit, IPR2018-0766, -0767 EXh . 2077 at 30
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synchronization.doc Properties

uccly Summary  Statistics  Content  Custom

Zi

synchronization.doc

Type: Microsoft Word 97 - 2004 document (.doc)

Location: /Users/implicit/Desktop/Source Code/
2001.12.10/docs

Size: 31.0KB (31,744 bytes)
Created: Sunday, December 9, 2001 at 2:29 PM

Modified: Sunday, December 9, 2001 at 2:29 PM

Attributes:
Cancel = LS
21 of 7 -l mplicit Exhibit 2077
rase Lol Sonos v. Implicit.IIP}pllZOlSIEb'l'lti]& —656' EXh' 2077 at 33
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UNITED STATES PATENT AND TRADEMARK OFFICE

102. Further, Janevski discloses that each PVR has a “time count™ provided
by the PVR’s “video timer.” In my opinion, the PVR’s “video timer” amounts to a
clock of the PVR, and the “time count™ provided by the “video timer” amounts to
the claimed “device time” that is in a “time domain” of the PVR. Id. at FIGs. 2 &

4.7:51-62, 8:39-10:3.

125. Further, Janevski discloses that each PVR has a “time count” provided
by the PVR’s “video timer,” which, in my opinion, amounts to the claimed “device
time” that 1s in a “time domaim™ of the PVR. 1d. at FIGs. 2 & 4, 7:51-62, 8:39-

10:3.

SONOS EXHIBIT 1009 Chertov IPR Decl. at 119102, 125

PAGE 1 OF 92 IPR of U.S. Pat. Neo. 7,391,791
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157. For instance, Janevski discloses a “synchronized PVR viewing
system” in which the PVR that initiates a synchronized viewing session is
designated as an “initiator” PVR, which, in my opinion, amounts to the claimed
“master device.” Janevski at FIG. 1, 6:4-25. Further, Janevski discloses that the
“mitiator” PVR has a “time count” provided by the “initiator” PVR’s “video
timer,” which, in my opinion, amounts to the claimed “master device time.” Id. at
FIGs. 2 & 4, 7:51-62, 8:39-10:3. Further yet, Janevski discloses that the “initiator”
PVR keeps track of the amount of a given video program that has already been
rendered by the “initiator” PVR in terms of “the time or frame into the program,”
which, in my opinion, amounts to the claimed “master rendering time.” 7d. at

1:65-2:5, 7:41-50.

SONOS EXHIBIT 1009 Chertov IPR Decl. at 9157
PAGE 1 OF 92 IPR of U.S. Pat. No. 7,391,791
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SONQS_INC

103. Further yet, Janevski discloses that each PVR keeps track of the
amount of content in a given video program that has already been rendered by the

PVR 1n terms of “the time or frame into the program.” In my opinion, this “time or
frame into the program” maintained by a PVR amounts to the claimed “rendering

time.” Id. at 1:65-2:5, 7:41-50.

SONOS EXHIBIT 1009 Exh. 1009, Chertov Decl. at 9103

PAGE 1 OF 92 IPR of U.S. Pat. Neo. 7,391,791
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SONQS_INC

105. Further, as noted above, Janevski discloses that each PVR keeps track
of the amount of content in a given video program that has already been rendered
by the PVR 1n terms of “the time or frame into the program” In my opinion, this
“time or frame into the program” maintained by a PVR amounts to the claimed

“rendering time.” Id. at 1:65-2:5, 7:41-50.

SONOS EXHIBIT 1009 Exh. 1009, Chertov Decl. at 9105

PAGE 1 OF 92 IPR of U.S. Pat. Neo. 7,391,791
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SONOS, INC.
Petitioner

129. Further, as noted above, Janevski discloses that each PVR keeps track
of the amount of content 1n a given video program that has already been rendered
by the PVR 1n terms of “the time or frame into the program,” which, in my

opinion, amounts to the claimed “rendering time.” /d. at 1:65-2:5, 7:41-50.

SONOS EXHIBIT 1009 Chertov IPR Decl. at 9129
PAGE 1 OF 92 IPR of U.S. Pat. No. 7,391,791
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