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I. INTRODUCTION, QUALIFICATIONS, AND MATERIALS
CONSIDERED

1. I have been retained by counsel for Patent Owner X1 Discovery, Inc.
(“XT”) in the above-captioned proceedings. I understand that Petitioner Microsoft
Corporation (“Petitioner” or “Microsoft”) seeks Inter Partes Review (“IPR”) of
U.S. Patent No. 9,633,139 (the “’139 patent”).

2. I previously prepared and submitted the Declaration of Martin P.
Haeberli (“First Declaration,” EX2001), which I fully incorporate here by
reference.

3. Since preparing my First Declaration, my qualifications and
compensation have not changed. I am being reimbursed at my standard hourly
consulting rate. My compensation is not affected by or dependent in any way on
the outcome of this matter.

4. In forming my opinions expressed in this Declaration, I relied upon
my education and experience, which I described in my First Declaration and in my
curriculum vitae (EX2002). In addition to the materials listed in my First
Declaration and the materials listed in the Appendix to this document, I reviewed
and considered the following:

a. Paper 7, Patent Owner’s Request for Discretionary Denial

b. Paper 8, Patent Owner’s Preliminary Response



c. Paper 9, Petitioner’s Opposition to Patent Owner’s Request for
Discretionary Denial
d. Paper 11, Patent Owner’s Reply in Support of Request for
Discretionary Denial
e. Paper 12, Petitioner’s Sur-Reply in Support of its Opposition to
Patent Owner’s Request for Discretionary Denial
f. Paper 13, Decision Denying Patent Owner’s Request for
Discretionary Denial
g. Paper 14, Institution Decision
5. I am over 18 years of age. | have personal knowledge of the facts stated
in this Supplemental Declaration and could testify competently to them if asked to
do so.

II. SUMMARY OF OPINIONS

6. None of the 139 patent’s challenged claims would have been
obvious in light of the prior art cited by Petitioner, or combination of prior art, or
under the knowledge of a person of ordinary skill in the art because each asserted
prior art reference lacks at least one element of the asserted claims and because a
person of ordinary skill in the art (“POSITA”) would not have been motivated to
modify or combine the prior art at the time of the invention in the ways asserted by

Petitioner.



III. CLAIM CONSTRUCTION

7. As I explained in my first declaration, I have applied the plain and
ordinary meaning of the term as it would be commonly understood by a POSITA at
the time of the invention. (EX2001, §37.) I also understand that the panel construed
the term “‘string separator character” to mean “a single-character string separator.”
(Paper 14, 10.) I agree with the panel’s preliminary construction.

IV. BACKGROUND
A.  Prior Art Search Technologies

8. Prior to 2002, the most common type of search was a delimited search
in which a user would type in a full search string and then press Enter or hit a Search
button to execute the search. (EX1001, 1:38-2:11.) At the time, incremental
searching, in which search results are returned in real-time as the search string is
typed into the search field, character-by-character, was much less common.
(EX1021, 126 (“almost all interface-building tools make it easy to implement
delimited searches and difficult or impossible to implement incremental searches™).)

0. Different search systems in the prior art were organized into different
categories, each of which had different coding, structure, and user experiences. A
search could be conducted by sequentially scanning the words in one or more
documents to find characters that match a search string (sometimes called a “brute

force” search). (EX1023, 191.) Alternatively, a search could utilize an index to



avoid having to look at every word of every document upon every search. (See
EX1023, 191-92.) Searches could be either delimited or incremental. (EX1001,
1:38-48, 2:15-27.) Delimited search was most common and required a user to take
an action such as hitting a search button before the search was initiated, whereas a
search that was incremental would be conducted as the user typed their query. (/d.)
Searches could allow for single string (search term) queries where a string might be
a single word or multiple words treated together as a single string, or multiple string
queries where each string is treated as separate in the search. (See EX1021, 125;
EX1019, 6:54-62.) And a search system might implement the ability to perform
multiple string queries using multiple search fields which each accept a single string
(EX1059, 163), or by allowing for multiple strings in a single search field separated
by a string separator character or, alternatively, by a Boolean operator (EX1059,
162-67). Finally, searches could be characterized as occurring in a single open
document (EX1022, 55), or across a large distributed collection of documents
(EX1059, 161-64; EX1061, 139-42).

10. As I explain below, none of the prior art Dr. Terveen relies on as
background art or in the Grounds discloses incrementally searching for and
identifying documents. For the rare instances in the art in which incremental search

is disclosed, it is limited to searching (with only a single search string) the content



of'a single open document (EX1022, 125) or filtering lists (with only a single search)
string over a single field (EX1004, 8; EX1005, 183; EX1006, 358, 384.

1. Searching Within a Single Document

11. As one example, Raskin describes the search functionality in the
EMACS text editor. (EX1021, 125-27.) To perform a search in EMACS, the user
presses Control-S to search forward through the text and then enters a series of
characters. (EX1022, 55.) As the characters are entered, the system sequentially
scans through the text of the document and “positions the cursor at the first
occurrence of the characters [the user] typed.” (EX1022, 55.) This is able to be done
quickly because the single, open document is loaded into the computer’s memory
(i.e. the active buffer). Once the user locates the desired text within the document,
he or she can press the Escape key to stop searching; then the cursor remains at the
last found location. (EX1022, 55.) If the first instance of the search string found
within the document is not what the user is looking for, the user can press Control-
S again to advance the cursor to the next instance of the search string in the
document. (EX1022, 56.)

12.  Raskin’s description of the EMACS text editor thus discloses a form
of incremental, sequential scanning for a single search term in the text within a
single document that was common at the time of invention and is still in use today

for searching for strings within a single document. This type of search functionality



is also referred to as “brute-force”. The brute-force algorithm is the simplest
approach for string searching, which involves comparing each and every character
in the text that is being searched against the text that is being searched for. (EX1023,
209.) In my opinion, Raskin’s description of EMACS does not disclose
incrementally searching for and identifying documents. It does not disclose
returning a list of search results. And it does not disclose incrementally searching
on multiple search strings.

13. Tam not aware of any prior art before 2002 that discloses incrementally
searching within a single open document for multiple search strings. None of Dr.
Terveen’s cited references disclose such a search system.

2. Searching for Documents

14.  All of the prior art references Dr. Terveen cites that disclose searching
for and identifying documents employ delimited searches. In other words, a user
would make use of a search bar or call up a special search interface (such as Search
Builder or Query Builder in Lotus Notes), and then perform the search by typing in
a search query and then hitting Enter or pressing a Search button. (EX1059, 161-64;
EX1061, 139-42.) Some delimited search systems allowed for a user to input
multiple search strings in a single search field separated by a character such as a
comma or by using Boolean operators to connect them. (EX1059, 162; EX1061,

140-41.)



15. The type of sequential scanning typically employed to search a single
open document is very time and resource intensive if employed to search a large set
of documents. Instead, many systems for searching for documents employ index
data structures to improve the speed and efficiency of searches. (EX1059, 159;
EX1061, 144; EX1023, 191-92.) A simple index is a data structure that associates
the words in the indexed documents with the occurrences of the words in each
document. (EX1023, 192-93.) More complex indexed systems may involve multiple
index data structures such as suffix trees, suffix arrays, and signature files. (EX1023,
199-207.)

16.  As I explain in more detail in my discussion of Ground 1, the size of
an index has a significant impact on the performance of the search system. A larger
index will generally result in a slower search and will also consume more system
resources. (Infra §IV.A.2; EX2022, 6 (“To improve performance, we built a reduced
version of the index”); EX2021, 38:1-39:17 (Dr. Terveen testifying that a larger
index “could increase the time it took to search it” and that “making the index
smaller would be more efficient in general.”); EX2021, 39:15-16 (“if you add more
information, you will be taking more memory”); EX1059. 169 (explaining that
including case-sensitive entries in the index increases the size by 25%); EX1023,

193 (“occurrences demand much more space” in the index).)



17. I am not aware of any prior art before 2002 which discloses
incrementally searching for and locating documents. None of Dr. Terveen’s cited
references disclose such a search system.

B. Incremental Searching for Documents Was Not “Well Known” at
the Time of the Invention

18. In the years leading to the invention of the *139 patent, a variety of
methods and systems were proposed to address some of the limitations of prior art
systems, many of which were described in the alleged “State of the Art” by Dr.
Terveen. (EX1003, 9932-52.) For example, recognizing that it would be too
resource and time consuming to do full text searches of a person’s data, some
approaches involved having a search query that does not actually search the
underlying documents themselves, but searched pre-determined lists of search
strategies that the developer determined would be the most likely to be used. (See
EX1011, Abstract, Figs. 7B, 8; EX2001, 942.) Thus, a user was not selecting from
among documents, but instead was searching a list of pre-populated search
strategies. (EX1011, Abstract, Figs. 7B, 8; EX2001, 942)) Only once a user hit enter
would all the underlying documents that had been characterized as matching that
pre-determined search strategy appear as results. (/d.) Systems such as this did not
incrementally search across multiple documents as a query was entered. Indeed,
none of the disclosures Dr. Terveen points to discloses a method of incrementally

searching for and identifying documents using multiple search terms.



19. Dr. Terveen cites numerous references he alleges show that
incremental search was “well known™ at the time of invention. (EX1003, 4933-39.)
In this portion of his report, Dr. Terveen characterizes incremental searching as
“incrementally locating and displaying search results to a user as they type their
query.” (EX1003, 933.) Similarly, in characterizing the 139 patent, Dr. Terveen
describes incremental search as “searching where search results are displayed as the
user types their search query.” (EX1003, 925.) These characterizations of
incremental search are premised on the idea that incremental search is a one-size-
fits-all solution. I disagree. In my opinion, a POSITA would understand that the
implementation of incremental search functionalities varies based on the search
targets and underlying data structure. Specifically, I do not agree with Dr. Terveen’s
characterizations of incremental search in the context of the *139 patent, which
requires incrementally searching for and identifying documents (among a collection
or multitude of documents). None of Dr. Terveen’s examples disclose this type of
incremental search.

20. In my First Declaration, I analyzed the numerous references Dr.
Terveen cited that he claimed show that incremental search was “well known” at
the time of invention. (EX2001, 9939-47.) As I previously explained, in my opinion,
none of those references disclose incrementally searching for and identifying

documents including two strings entered into the same search field. (EX2001, 9939-



47.) Below I provide additional analysis of some of these references to further
explain why none of the references establish that incrementally searching for and
identifying documents was “well known” as Petitioner alleges.

21. Dr. Terveen alleges that Gabbe “described using incremental searching
to provide feedback on the volume of search results as the user typed their query.”
(EX1003, 9933-34.) I disagree. Gabbe describes searching a list of superimposed
code words representing attribute values. (EX1014, 7:64-70, 8-1:7.) Gabbe’s search
does not return a list of search results; rather it provides the user with feedback as
each character is entered: a single number representing the number of records
having a specific attribute that includes a word that begins with the character string.
(EX1014, 7:11-38, Fig. 1.) Thus, Gabbe does not describe incrementally searching
for and locating documents.

22.  Dr. Terveen alleges that “in 1994, the background section of [Chew]
described ‘the incremental search method’ as being known.” (EX1003, 936.) I do
not agree that Chew’s reference to the incremental search method is relevant to the
invention claimed in the ’139 patent. Chew does not disclose incrementally
searching for and identifying documents. Rather, Chew describes searching a list of
elements, “where each list element is a sequence of characters” (EX1015, Abstract).
Chew might be applicable, for instance, to rapidly selecting a starting location in an

alphabetized list of fonts in a pop-up menu or other menu in a user interface.
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23.  Dr. Terveen alleges that Siitonen describes using incremental search to
“locate PDA contacts.” (EX1003. 437.) Again, this is not incrementally searching
for and identifying documents as contemplated by the 139 patent. Siitonen
describes searching a directory of contact information that is “similar in appearance
to a telephone book listing.” (EX1016, Abstract.) In other words, Siitonen discloses
searching within or filtering a list. Siitonen does not disclose incrementally
searching for and identifying documents.

24.  Dr. Terveen alleges that Colwell describes using incremental searching
to “locate locally-saved files on a hard drive.” (EX1003, 937.) I disagree. Colwell
describes a two-step search process. First, a user “establishes a view ... by issuing
[a] primary search request.” (EX1017, 9:50-53.) The primary search—e.g.,

299

“Explore all files concerning ‘Apple “locate[s] the given data in the index file
6, the interface module 12 displays a list of data files 50 containing the words in the
request.” (EX1017, 4:53-57.) The primary search is a traditional delimited search.
(EX1017, 5:23-34.) Only after the primary search results are returned and the user
“establishe[s] a view” of one of the resulting files can the user perform an
incremental “secondary search request within a displayed data file.” (EX1017, 4:47-
49, 9:50-55.) Thus, the incremental search disclosed in Colwell is a search within a

single document open in the viewer; Colwell does not disclose incrementally

searching for and identifying documents.
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25. Dr. Terveen alleges that Tafoya shows that “incremental searching ...
was commonly used in ... email clients.” (EX1003, 933.) However, like most of Dr.
Terveen’s cited references, Tafoya describes incremental list searching.
Specifically, Tafoya describes searching a list of email addresses that is “preferably
constrained to ensure that the user does not notice a lag time while the software
searches for probable matches.” (EX1029, 11:42-44.) As with Dr. Terveen’s other
references, Tafoya does not disclose incrementally searching for and identifying
documents, as required by the Challenged Claims.

V. GROUND 1: THE CHALLENGED CLAIMS ARE PATENTABLE

OVER THE COMBINATION OF WILCOX (EX1059), LONDERGAN
(EX1061), RASKIN (EX1021), AND WU (EX1019)

A. Dr. Terveen Has Not Provided Motivation to Combine the Ground
1 References

1. Dr. Terveen Provides No Motivation to Combine the Four
Distinct Search Functionalities Described in the Lotus Notes
References

26. Dr. Terveen proposes a combination that draws from four distinct
Lotus Notes search functionalities, but it is my opinion that his declaration fails to
explain why a POSITA would have been motivated to combine these functionalities
in the first instance. I discussed three of the four Lotus Notes search functionalities
in detail in my First Declaration, including (1) Search bar, (2) Search Builder, and
(3) Query Builder. (EX2001, 9979-81.) The Lotus Notes references also disclose,

and Dr. Terveen relies upon, a fourth search functionality—Form-based searching.
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27.  The Lotus Notes references describe searching by forms. A “form” in
the Lotus Notes System is a predefined document template that specifies the fields
and structure of documents created using that form. (EX1059, 58 (““A form is a blank
version of a document, and you turn it into an actual document by filling in its blanks
and then saving it in a database.”); EX1061, 143.) Forms are created by the database
designer and are part of the design of a Lotus Notes database. (EX1059, 58.) The
form defines which “fields” appear in the resulting document, and each field “can
contain a particular kind of data.” (EX1059, 58; see also EX1061, 143.) When a
user creates a document, the user selects a form, and the document inherits the fields
and layout associated with that form.

28.  The Lotus Notes references also describe a “Searching Using a Form”
or “Query by Form” feature that allows a user to restrict a search to documents
created using a specific form and to search for text within one or more specified
fields of that form. (EX1059, 167 (“’You can use the forms in a database to create
queries that search for text in a particular field.”); EX1061, 143.) In other words,
this search functionality is limited to a subset of documents—specifically, those
created using the selected form. Documents created using different forms are not
searched in this functionality. (EX1061, 143 (explaining that “Query by form”

should be used when “you only want one type of document.”).)
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29. Based on my review, the searching by form functionality is a field-
constrained delimited search tool that depends on the predefined structure of
documents associated with the chosen form. There is no indication that searching
by form performs incremental searching where search results dynamically update
character-by-character as the user types. Nor does the searching by forms
functionality disclosed in the Lotus Notes references teach entering multiple partial
search strings into a single search field separated by a string-separator character and
having the system treat each partial string independently as the user types.

30. In sum, Dr. Terveen’s opinions rely on drawing together several
distinct search functionalities within Lotus Notes, each of which operates differently
and was intended for different use cases within the system: (1) the Search Bar, where
a user enters a query as a single text string using Boolean operators; (2) the Search
Builder interface, which requires the user to enter separate search terms into
different field-specific input boxes (Londergan, EX1061); (3) the Query Builder
interface, which enables the construction of comma-delimited structured queries
within a single text field (Wilcox, EX1059); and (4) the Form-based search
mechanism, which restricts searching to documents created using a particular form
and to fields defined on that form. All of these comprise delimited searches. In my
opinion, these functionalities represent alternative search modes rather than modular

components of a unified search workflow, and a POSITA would have understood
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them to be different ways of performing a search, chosen based on context, rather
than features to be merged together.

31.  Further, Dr. Terveen does not explain why a POSITA would have
chosen to combine these separate search modes in the manner required by the
Challenged Claims. His declaration states only that a POSITA “would have been
motivated to combine the complementary teachings on Lotus Notes from Londergan
(EX1061) and Wilcox (EX1059) to obtain a more complete and comprehensive
understanding of the Lotus Notes system, its features, and its capabilities.”
(EX1003, 973.) In my view, a POSITA would have recognized that the Search Bar’s
single-field Boolean querying, the Search Builder’s multiple field-specific input
boxes, the Query Builder’s comma-delimited structured queries, and the Form-
based field-restricted searching each reflect different assumptions about how a user
selects search terms, how results are filtered, what subset of documents is subject to
the search, and how precisely a delimited search is initiated. Yet Dr. Terveen does
not identify any problem, inefficiency, or design objective in Lotus Notes that would
have prompted a POSITA to replace these discrete functionalities with a single
search field that accepts multiple partial search strings separated by a string-
separator character, with the ability to limit the search to specific fields. All Dr.
Terveen appears to do in his declaration is identify disclosures in the Lotus Notes

references of each of these separate and independent features, but he does not
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articulate why a POSITA would have modified Lotus Notes to combine them in the
way the claims require.

2. Dr. Terveen Provides No Motivation to Combine the Lotus
Notes References with Raskin

a. The Search Technologies Disclosed in the Lotus Notes
References and Raskin Are Fundamentally Different
and Incompatible

32.  The Lotus Notes references describe a system that is built around a
database architecture that requires an index to enable full-text searching of
documents stored in the database. (EX1059, 159; EX1061, 144.) These references
provide detailed explanations of the various configuration options available when
creating an index, such as whether to enable case-sensitive searches, and
importantly, they explain how each of these options affects the size of the resulting
index. (EX1059, 169; EX1061, 138-39.)

33. From a technical standpoint, the size of the index has a direct and
significant impact on search performance—specifically, larger indexes result in
slower search operations. (See EX2022, 6 (“To improve performance, we built a
reduced version of the index”); EX2021, 38:1-39:17.) This relationship exists
because larger indexes consume more processing power and require greater
amounts of available RAM to operate efficiently. (See EX2021, 39:15-16 (“if you
add more information, you will be taking more memory”’); EX1059. 169 (explaining

that including case-sensitive entries in the index increases the size by 25%);
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EX1023, 193 (“occurrences demand much more space” in the index).) Dr. Terveen
himself acknowledged this fundamental principle during his deposition, testifying
that a larger index “could increase the time it took to search it” and that “making the
index smaller would be more efficient in general.” (EX2021, 38:1-39:17.)

34.  Aslexplained herein, the architecture of the Lotus Notes search system
is designed around what are known as delimited searches. Dr. Terveen admits as
much in his declaration. (EX1003, 463, 67 (“the Lotus Notes references do not
expressly disclose performing an incremental search™).) In a delimited search
interface, the user must complete their query entry and then explicitly click a
“Search” button of some kind to initiate the search operation and receive results.
(EX1003, 967.) This is a fundamentally different interaction model from
incremental search.

35. In contrast, the portion of Raskin that Dr. Terveen relies upon to
allegedly demonstrate incremental searching consists of a high-level conceptual
discussion of the search functionality implemented in the GNU EMACS text editor.
(EX1003, 9965-67; EX1021, 125-27.) Only by reviewing the EMACS manual itself
can one get a sense of how EMACS worked in practice. The search capability in
EMACS operates within the confines of a single text document that is currently

open in the editor (i.e., loaded into the active buffer)—it is not a system for searching
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across multiple documents or for locating documents within a file system. (EX1022,
125.)

36. As I explained above, the EMACS search mechanism is activated by
the user pressing the “Control-s” key combination to initiate a forward search
through the document, followed by typing the characters that form the search string.
(Supra §1V.A.1; EX1022, 55.) EMACS then performs what is known as a sequential
search, which involves scanning through the text character-by-character within the
currently open document to find matches for those characters. (EX1022, 55.) This
is a brute force approach—Raskin’s disclosure concerns non-indexed, sequential
scanning within a single document (in EMACS terminology, the “buffer”) using a
single search term.

37.  The technical differences between these two search methodologies are
substantial and represent fundamentally different approaches to the problem of
finding information. The Lotus Notes system uses pre-computed indexes to enable
rapid searching across large document collections, while the EMACS system
described by Raskin uses real-time sequential scanning of text that is already loaded
into the computer’s active memory.

b. Dr. Terveen’s Stated Motivation to Combine Fails on
Technical Grounds

38.  Dr. Terveen’s stated motivation for combining Raskin with the Lotus

Notes references is that doing so will allegedly result in improvements in “speed,
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effectiveness, and ease of use.” (EX1003, 975.) However, this motivation is
contradicted by the technical realities of how these systems actually work.

39. During his deposition, Dr. Terveen testified that for his proposed
combination, he was simply extracting from Raskin the abstract “idea of
incremental search” and, as his motivation to combine, the alleged benefits of
performing incremental searches. (EX2021, 114:10-19, 116:20-118:6.) Critically,
Dr. Terveen testified that he did not consider the specific context in which Raskin
was using incremental search—namely, sequentially scanning, or brute force
search, within a single open document—and stated that considering such
implementation details was not required for his obviousness opinion. (EX2021,
116:10-117:17.)

40. This approach is technically problematic. In my opinion, a POSITA
would not simply extract an abstract concept from a reference without
understanding how that concept is actually implemented and whether that
implementation is compatible with the target system. The technical context matters
because the feasibility and benefits of a feature depend entirely on how it is
implemented.

41. The first critical incompatibility between Lotus Notes and Raskin is
that each describes fundamentally different search methodologies. Raskin discloses

a brute force search system that operates by sequentially scanning every character
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in the text of a single open document to find a single matching character string.
(Supra §1V.A.1.) Raskin does not even disclose how such a system could be adapted
to handle multi-word searches, nor to multi-document searches.

42. The Lotus Notes references, by contrast, disclose an indexed database
system in which the full text of all documents in the database has been pre-processed
and indexed, and where users can employ multiple search strings either in separate
search fields, or combined using Boolean operators or with a string separator
character. (Supra §V.A.1.) Dr. Terveen’s analysis fails to acknowledge these
fundamental and meaningful differences in search functionality.

43.  From a technical implementation perspective, these are not merely
different features—they represent entirely different architectural approaches to
information retrieval. A system that searches by sequential scanning performs no
preprocessing but must examine every character of every document at query time.
(EX1023, 191 (““An obvious option in searching for a basic query is to scan the text
sequentially. Sequential or online text searching involves finding the occurrences of
a pattern in a text when the text is not preprocessed. Online searching is appropriate
when the text is small (i.e., a few megabytes), and it is the only choice if the text
collection is very volatile (i.e., undergoes modifications very frequently) or the
index space overhead cannot be afforded.”).) An indexed search system pre-

processes documents to create data structures that enable rapid lookup, trading
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storage space and preprocessing time for query speed. (EX1023, 191 (“A second
option is to build data structures over the text (called indices) to speed up the search.
It is worthwhile building and maintaining an index when the text collection is large
and semi-static. Semi-static collections can be updated at reasonably regular
intervals (e.g., daily) but they are not deemed to support thousands of insertions of
single words per second, say. This is the case for most real text databases, not only
dictionaries or other slow growing literary works. For instance, it is the case for
Web search engines or journal archives. Nowadays, the most successful techniques
for medium size databases (say up to 200Mb) combine online and indexed
searching.”).)

44. A POSITA would not be motivated to combine these references
because he or she would understand that implementing Raskin’s incremental search
approach in any embodiment of the Lotus Notes system would not result in
improved search functionality. Dr. Terveen’s stated motivation to combine Raskin
with the Lotus Notes references is “speed, effectiveness, and ease of use,” and he
testified that increased speed means “the search being faster for the user.” (EX2021,
106:7-109:6.)

45. However, Dr. Terveen’s analysis fails to explain how Raskin’s
incremental search would actually be implemented in the Lotus Notes search

functionality to increase speed, effectiveness, or ease of use. In fact, Dr. Terveen
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stated during his deposition that he was not required to consider how incremental
search would be implemented, but only that a POSITA would be motivated to use
the abstract “idea” of incremental search in Lotus Notes. (EX2021, 116:20-118:6.)

46. This represents a fundamental gap in the technical analysis. You cannot
evaluate whether a modification will improve a system without understanding how
that modification would actually be implemented and what effects that
implementation would have on system performance.

47.  Even if one were to ignore all other teachings in Raskin and rely solely
on the abstract “idea” of incremental search to be implemented into one of the search
tools in Lotus Notes, a POSITA would not be motivated to do so because of the
technical limitations in the computing power available to most consumers at the
time of the invention. The average computer specifications in the period leading up
to and at the time of the invention (2002) were substantially lower than what is
available today.! As Dr. Terveen himself admitted during his deposition,
implementing incremental searching of a user’s files with multiple search terms

would require a much larger index, which would consume a large proportion of the

! For example, just using a back-of-the-envelope calculation based on Moore’s law,
assuming roughly doubling of performance every 18 months, current computers are

over 30,000 times faster today than 23 years ago.
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average consumer computer’s RAM and hard disk space in 2002. (EX2021, 37:7-
39:17.) In conservative estimates, such an index could consume half of the available
RAM on a typical consumer computer of that era.

48. To arrive at this rough 50% estimate, we can look at, for example, the
minimum system requirements for Microsoft Windows XP, which was released in
2001. In order for a computer to support Windows XP, it needed to have 128 MB
RAM and 1.5 GB available hard disk space with 233 MHz CPU. (EX2024, 1.) Now,
many users’ computers of the time likely had less than 128 MB RAM, given that
devices were not required to support Windows XP, especially devices sold before
the 2001 release. Because this estimate is intended to be conservative, I will use 128
MB as a generous average. While not strictly necessary, in practice, keeping the
index in RAM is desirable for performance for incremental search. So the question
is how much RAM the index would occupy. For the purposes of this exercise, I will
assume that the amount of disk that held documents was 1 GB. Then, we can use
Baeza-Yates’s estimate that an index of the time might be around 5% of that 1 GB
(EX1023, 193), giving us a rough index size of 50 MB. This is almost half of the
(generous) average 128 MB RAM on a typical user’s computer at the time of the
invention.

49.  This level of resource consumption could lead to general performance

degradation across the entire computer system, and could even result in search
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operations lagging to such an extent that the system would not be able to provide
search results as the user types, meaning it would no longer function as an
incremental search at all.

50.  When I consider the perspective of a POSITA, I assume they would
not work in a theoretical vacuum. They would consider the practical constraints of
the real-world computing environment in which their system will operate. The
hardware limitations of consumer computers in the 2002 timeframe would have
been a significant barrier to implementing the type of system Dr. Terveen describes.

51. A POSITA would also understand that implementing Raskin’s brute-
force incremental search by sequential scanning in the Lotus Notes indexed database
search functionality would require significant modifications to the Lotus Notes
system. For example, one would need to perform a Raskin-style brute force
sequential search of all of the characters in every file in the entire database.

52.  The technical problem with this approach is one of scale. A POSITA
applying the “incremental search” methodology of Raskin to Lotus Notes’ search
systems would understand that the sheer volume of material that would need to be
sequentially searched would be so large that the search would slow down
dramatically, to the point that it would cease to be incremental (providing search
results as the user types) at all. Dr. Terveen himself agrees with this assessment,

explaining in his declaration for the related ‘490 patent proceeding (IPR2025-
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00254) that “scanning every word of every file sequentially ... takes more time and
consumes more computing resources” than searching using an index. (EX2023,
q148.)

53.  Alternatively, one might attempt to increase the size of the index in the
Lotus Notes system to accommodate all of the potential partial strings included
within each word in every document in the database. However, this approach faces
its own technical challenges.

54.  As I explained in this Section and above, and as Dr. Terveen’s own
testimony confirms, increasing the size of the index reduces efficiency and increases
search times. (Supra §IV.A.2; EX2021, 37:7-39:17.) This creates a fundamental
problem: not only does an increased search time directly contradict Dr. Terveen’s
stated motivation of improved speed, but if search times increase to the point where
a user can type characters faster than the system can complete the search and return
results, the search is no longer incremental by definition.

55.  Forasearch to be truly “incremental” in the sense that Raskin describes
(and according to Dr. Terveen’s description of incremental search occurring “as the[
user| type[s] their query” (EX1003, 433)), the system must be able to return updated
results faster than the user can type the next character. If the system cannot keep
pace with the user’s typing speed, the benefit of incremental search—immediate

feedback—is lost.
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56. Some of the prior art references that Dr. Terveen cites as alleged
evidence that incremental search was “well known™ at the time of invention also
explicitly note the technical drawbacks and challenges of implementing incremental
search. (See EX1052, 541; EX1044, 3.) Notably, none of these references actually
disclose incremental search across a set of documents in the manner claimed. (Supra
§IV.A))

57. For example, one reference explicitly states: “As the database grows,
it is more difficult to update the display fast enough, and specialized data structures
or parallel computation is required.” (EX1052, 541.) Another reference states: “This
approach requires adequate screen space and high bandwidth, plus, for a large
database, very rapid processing: whether it is feasible depends very much on the
situation.” (EX1044, 3.) These statements from the prior art demonstrate that
POSITAs at the time were well aware that incremental search faced significant
technical challenges when applied to large datasets. The feasibility of incremental
search was understood to be highly dependent on the specific implementation
context.

58. Even Dr. Terveen himself recognized these performance
considerations in his own published research. In a journal article published in 2007,
Dr. Terveen acknowledged that reducing the size of an index would improve

performance. (EX2022, 6; EX2021, 103:14-104:6.)
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59. Based on the above analysis, in my opinion, a POSITA as of the
priority date in 2002 would not have been motivated to implement Raskin’s
incremental search in the Lotus Notes search functionality because doing so would
have required a larger index and made searches slower rather than faster, directly
contradicting Dr. Terveen’s stated motivation to combine.

60. Perhaps most tellingly, Raskin itself explicitly teaches that despite any
potential benefits of incremental searching, “almost all interface-building tools
make it easy to implement delimited searches and difficult or impossible to
implement incremental searches.” (EX1021, 126.) This statement directly
undermines Dr. Terveen’s suggestion that a POSITA would have been motivated to
implement Raskin’s incremental search approach in the Lotus Notes system. A
POSITA would not be motivated to undertake a modification that the very reference
teaching that modification describes as “difficult or impossible to implement.”
(EX1021, 126.) This teaching in Raskin reflects the technical reality that
incremental search, while conceptually appealing, presented significant
implementation challenges—particularly when applied to systems designed around
different architectural principles, such as the indexed database system disclosed in
the Lotus Notes references.

61. Dr. Terveen has failed to identify any prior art reference that actually

suggests or discloses incremental search across a database of documents in the
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manner claimed. This absence is revealing. If the combination Dr. Terveen proposes
was truly obvious and would provide the benefits he claims, one would expect to
find at least some examples of such systems in the prior art. The fact that no such
systems existed suggests that persons of ordinary skill in the art at the time did not
view this combination as obvious or beneficial.

62. Ultimately, it is my opinion that Dr. Terveen’s combination does not
pass technical muster because it essentially extracts the abstract “idea” of
incremental search from Raskin while ignoring everything else Raskin teaches
about the context, implementation, and limitations of that approach, and then
attempts to apply that decontextualized idea in an unspecified fashion to the Lotus
Notes systems. This is simply not how a POSITA would have approached the
problem that the *139 patent addresses, and I therefore disagree that a POSITA
would have been motivated to combine the Lotus Notes references with Raskin to
arrive at the claimed invention.

3. Dr. Terveen’s Analysis of Reasonable Expectation of
Success is Conclusory and Incorrect

63. Dr. Terveen does not explain why a POSITA would have a reasonable
expectation of success in combining Raskin’s sequential scanning approach with
Lotus Notes’ indexed search system. Instead, Dr. Terveen simply asserts that the
combination would require “simple and straightforward software modifications.”

(EX1003, 988.)
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64. This characterization is technically inadequate and does not reflect the
actual complexity of the proposed modification. The search functionalities in the
Lotus Notes references and Raskin are materially different in ways that make their
combination anything but simple and straightforward. Dr. Terveen relies on
Raskin’s abstract discussion of the advantages of incremental search, but Raskin
provides no meaningful technical details about how incremental search actually
works as implemented in EMACS, nor does it provide guidance on how to
implement such functionality in other types of systems. (Supra §V.A.2.a.)

65. Moreover, Dr. Terveen’s analysis ignores Raskin’s own admission that
it is “difficult or impossible to implement incremental searches.” (EX1021, 126.)
During his deposition, Dr. Terveen testified that he “did not have to talk about
implementation level details or incorporating a particular implementation,” adding
that this “wasn’t necessary for [his] opinion.” (EX2021, 116:20-117:17.) Dr.
Terveen’s combination simply takes the abstract “idea of incremental search” from
Raskin without grappling with the implementation hurdles that Raskin itself

identified.?

2 As the apocryphal story about the absent-minded genius math professor goes:
“During a lecture, G. H. Hardy wrote a theorem on the board and declared, "The

proof is obvious." He paused, frowned, and muttered, "Or is it?" He then left the
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66. As I explained above, Raskin discloses a search system within the
EMACS text editor that searches for character strings within a single document that
has been loaded into the active buffer. (Supra §IV.A.1; see EX1021, 125-26.) This
is not a system for searching for and locating documents, as required by the claims.
In contrast, the Lotus Notes references describe an indexed search system designed
to search for strings across a collection of documents. (See EX1059, 169-70;
EX1061, 138-39; supra §V.A.2.b.) Dr. Terveen’s declaration provides no
explanation of how a system designed for primitive, brute force searching (i.e.,
sequential scanning of characters in an active buffer) could be modified to search
for and locate documents within an indexed file system. (Supra §V.A.2.) These
represent fundamentally different use cases and system architectures:

67. The incremental search functionality in Raskin as implemented in
GNU EMACS does not use an index but instead sequentially scans the text of an
open document. (EX1022, 55.) As I explain above, such a search implementation
makes no technical sense in a file system containing large numbers of documents

because it would be far too slow to be usable. (Supra §V.A.2.)

room. After about fifteen minutes, he returned, looked at the board, and announced
with satisfaction, "Yes, it is obvious!" before continuing the lecture.” If even such a

luminary as Hardy had to think for 15 minutes, it was likely -not- obvious.
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68.  This performance problem is precisely the issue with prior art search
systems that the *139 patent identifies and that the inventors sought to address. (See
EX1001, 1:35-2:11.) In my opinion, implementing Raskin’s incremental search
functionality using real-time sequential scanning into Lotus Notes’ indexed
database system would not be straightforward because the two search systems are
fundamentally different and not amenable to combination in the manner Dr. Terveen
proposes.

69. Finally, if coding the desired software functionality were as
straightforward as Dr. Terveen suggests (e.g., EX1003, 488), one would expect that
incremental search across multiple documents to locate documents using two search
strings in a single search field would have been implemented prior to the priority
date. This is especially confusing given the publication dates of the references:
Raskin was published in 2000, Wilcox was published in 1993, Londergan was
published in 1999, and Wu was filed in 1997 and granted in 1999. All these
references existed almost three years before the September 3, 2002 priority date of
the 139 patent.

70. Raskin would not characterize implementing incremental search as
“difficult or impossible” if it were truly straightforward. (EX1021, 126.) Dr.
Terveen has not identified any references disclosing such search functionality.

Indeed, both of Dr. Terveen’s proposed obviousness grounds rely on a combination
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of a minimum of four different references to allegedly achieve this “obvious and
straightforward” functionality. (EX1003, 488.)

71.  The need to combine four or more references to arrive at the claimed
invention is itself an indicator that the combination is not as straightforward as Dr.
Terveen suggests. Each additional reference required in the combination represents
another conceptual and technical leap that a POSITA would need to make, and
another potential source of incompatibility or implementation difficulty. Therefore,
I disagree with Dr. Terveen that a POSITA would have a reasonable expectation of
success in combining the Lotus Notes references with Raskin and Wu.

B. The Lotus Notes-Raskin-Wu Combination Does not Render
Obvious All Limitations of the Challenged Claims

1. Elements [1.4], [23.5], [27.4]

72.  Claims 1, 23, and 27 each require that “the first and second search
strings are separated by a string separator character in the first search field.” Dr.
Terveen’s proposed combination of Lotus Notes, Raskin, and Wu does not
adequately account for this claim limitation when the term “string separator
character” is properly understood.

73.  Dr. Terveen initially points to the Lotus Notes Search bar functionality,
which he contends meets this limitation. (EX1003, 981.) However, the Search bar
functionality requires that multiple search strings be separated by a Boolean AND

operator. (EX1059, 162; EX1061, 140-41.) I understand the panel determined in the
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Institution Decision that a Boolean AND operator is not a string separator character.
(Paper 14, 28-29.) As I explained in my First Declaration, Boolean operators like
AND are logical operators that define a relationship between search terms and
instruct the search engine on how to process those terms, i.e., a search syntax
instruction. (EX2001, 9110; see EX1059, 162 (discussing the use of “logical
operators AND, OR, NOT, and ACCRUE to find documents™).) A string separator
character, by contrast, is a delimiter that simply separates distinct character strings
without imposing any logical relationship or search instruction. The Boolean AND
operator in the Lotus Notes Search bar performs a fundamentally different function
than a string separator character.

74. Dr. Terveen alternatively points to two other Lotus Notes
functionalities: the Query Builder and the Search Builder. (EX1003, 482.) He asserts
that these functionalities receive two strings separated by a comma, which he
contends 1is a string separator character. (EX1003, 982.) However, this
characterization is not accurate for the Search Builder functionality. The Search
Builder interface only accepts a single search string in each individual field.
(EX1061, 142.) The interface provides multiple separate fields, but each field is
designed to receive only one search string. (EX1061, 142.) Because each field

accepts only a single search string, there is no separation of multiple strings within
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a single field, and therefore no string separator character is present in the Search
Builder functionality as Dr. Terveen suggests.

75.  With respect to the Query Builder functionality, Dr. Terveen’s reliance
on this feature is, in my opinion, insufficient to demonstrate that the claimed
limitation would have been obvious. As I explained above, Dr. Terveen has not
provided an adequate technical explanation of how the various different search
functionalities disclosed across the Lotus Notes references—including the Search
bar, the Query Builder, the Search Builder, and Form-based search—would be
combined together in a single system that meets all of the limitations of the
challenged claims. (Supra §V.A.1.) Each of these search functionalities operates
differently and serves different purposes within the Lotus Notes system. Simply
pointing to individual features across multiple different search tools, without
explaining how those features would be integrated into a cohesive system, does not
establish that the claimed invention would have been obvious to a POSITA.

2. Elements [1.5], [23.6], [27.5]

76. Claims 1, 23, and 27 each require “incrementally search[ing] a set of
documents.” In my opinion, Dr. Terveen’s proposed combination of Lotus Notes,
Raskin, and Wu does not render this limitation obvious.

77. Dr. Terveen acknowledges in his declaration that the Lotus Notes

references do not disclose incremental search functionality. (EX1003, 984.) To
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address this gap, Dr. Terveen relies on Raskin. (EX1003, 9984-88.) However, this
reliance is problematic for several reasons.

78.  The specific portion of Raskin that Dr. Terveen cites describes the
incremental search functionality implemented in the GNU EMACS text editor.
(EX1003, 9984-88 (citing EX1021, 125-27).) As I explained above, this
functionality operates by sequentially scanning through the text of a single
document that is currently open in the editor’s active buffer. (EX1022, 55.) The user
initiates the search by pressing Control-s and then typing characters, and EMACS
scans through the open document character-by-character to find matches. (EX1022,
55.)

79.  This is different from searching “a set of documents” to locate a “first
set of documents” and a “second set of documents” as required by the claims.
Raskin’s disclosure concerns searching within a single open text document, not
searching across multiple documents to identify and locate specific documents that
match search criteria. These are distinct operations that serve different purposes and
require different system architectures. Searching within a single open document
involves scanning text that is already loaded into the computer’s active memory (the
EMACS “buffer”). (EX1022, 55.) The system knows the boundaries of the search
space (the beginning and end of the document), and the search operation is simply

a matter of examining the characters in sequence until a match is found or the end
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of the document is reached. (See EX1022, 55-57; EX1023, 191 (“An obvious option
in searching for a basic query is to scan the text sequentially. Sequential or online
text searching involves finding the occurrences of a pattern in a text when the text
is not preprocessed.”).)

80. In contrast, searching across a set of documents to locate specific
documents requires the system to first identify which documents exist in the set,
access those documents (which may not be loaded into active memory), search their
contents, determine which documents contain matches to the search criteria, and
present those matching documents to the user. (EX2001, 458; see also EX1023, 9,
192.) This is a more complex operation that involves interacting with the file system
to identify available documents, retrieving those documents from storage, and
collecting the results together, none of which are present in Raskin’s disclosure of
searching within a single open document.

81. As I explained above, Dr. Terveen has not provided an adequate
technical explanation of why a POSITA would have been motivated to combine
Raskin’s teaching about sequential scanning of a single text document with the
Lotus Notes indexed search system that is designed to search across multiple
documents. (Supra §V.A.2.) These represent meaningfully different search
architectures—one based on real-time sequential scanning of text in active memory,

and the other based on pre-computed indexes of document collections.

36



82.  Furthermore, as I explained above, Dr. Terveen has not explained how
such a combination would actually be implemented from a technical standpoint.
(Supra §V.A.2.) How would one adapt a system designed for character-by-character
scanning of an open document to instead search across a collection of documents in
a file system or database? What modifications would be required to the Lotus Notes
architecture? How would the index be used, if at all? These implementation
questions are not addressed in Dr. Terveen’s analysis.

83.  Dr. Terveen also has not established that a POSITA would have had a
reasonable expectation of success in implementing such a combination. As I
discussed above, the technical challenges involved in adapting Raskin’s sequential
scanning approach to work across multiple documents would be substantial. (Supra
§V.A.3.) The performance issues alone would make such an approach impractical
for the intended use case. A POSITA would recognize these challenges and would
not have a reasonable expectation that the combination would successfully achieve
the desired functionality.

84.  For these reasons, it is my opinion that Dr. Terveen has not established
that the prior art renders obvious “incrementally searchf[ing] a set of documents.”

3. Claims 2-3, 6-7, and 24

85. In my opinion, Petitioner has not met its burden to establish

obviousness of claims 2-3, 6-7, and 24 for at least the same reasons I explained

37



above for claim 1, including a failure to establish motivation to combine and

reasonable expectation of success. (Supra §§V.B.1-2.)

4. Claims 4, 5, 25, and 26

86. Claims 4 and 25 each require “displaying via the user interface a
portion of a selected identified document.” In my opinion, the Lotus Notes-Raskin-
Wu combination does not render this claim obvious.

87. The 139 patent teaches that the user interface includes “a list area or
pane 324A, which includes a list of the search results” and “a view area or pane
326A is provided that displays the content of the first item or user-selected item
from the list pane or area 324A.” (EX1001, 14:27-42.) This is illustrated in Figure

3A:
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’139 Patent Figure 3A (EX1001)

88.  The ’139 patent explains that clicking on a list pane entry causes the
content of the document to be displayed in the view pane. This is illustrated in, for

example, Figures 3C and 3D:
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’139 Patent Figure 3D (EX1001)

(See also EX1001, Fig. 3E; 14:66-15, 7:4-7, 7:18-26, 16:5-10, 6:30-34.) The *139
patent further teaches that a user can choose to open the document itself “in its native
application” by double-clicking on it. (EX1001, 14:43-47.)

89.  Petitioner and Dr. Terveen rely only on the disclosures of the Lotus
Notes references plus the alleged knowledge of a POSITA to meet this limitation.
In fact, Dr. Terveen misleadingly states that “the Lotus Notes+Raskin+Wu
combination renders these claims obvious at least because the Lotus Notes

references disclose displaying a portion of the selected document.” (EX1003, 497.)
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I disagree. In my opinion, the Lotus Notes do not disclose or render obvious
“displaying via the user interface a portion of a selected identified document.”

90. The Lotus Notes references make clear that in order to view any portion
of an identified document, the user must first open the document itself. For example,
Wilcox instructs the user to “[o]pen the first document listed in the view.” (EX1059,
164.) Similarly, Londergan explains that “[y]ou open a document uncovered by a
search the same way you would open any other document. Double-click it or select

it with your mouse and press Enter. Notes then shows you the document and

highlights the text that you wanted to find.” (EX1061, 145-46.)
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Figure 5.17 The results of a query
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Wilcox, Figure 5.17 (EX1059, 164)

91. Dr. Terveen admitted this during his deposition, testifying that “the

express disclosure in Wilcox™ is that “in order to view the document and see the

highlighting or the red box you have to actually open the document.” (EX2021,

61:18-62:2.) He also admitted that Londergan discloses that the user must open the

document in order to view any portion of it. (EX2021, 67:19-68:2 (“that is the

director [sic] express disclosure in Londergan.”).)

92. In my opinion, opening a document in a separate window does not

disclose or render obvious “displaying via the user interface a portion of a selected
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identified document” as required by claims 4 and 25. As | explained above, the *139
patent contemplates a unified user interface that includes a list pane, where search
results are displayed, and a view pane, where a portion of the selected identified
document is displayed. ( The list and view panes are both part of the user interface
itself. Therefore, it is my opinion that this limitation is not expressly disclosed in
the Lotus Notes references.

93. Talso disagree with Dr. Terveen’s opinions regarding claims 5 and 26.
These claims require “highlighting a plurality of occurrences of the first and second
partial search strings in the selected document while not highlighting portions of
text between occurrences.” (EX1001, claims 5, 26.) Because they depend from
claims 4 and 25, the highlighting must occur in the portion displayed “via the user
interface.” But as I explained above, Lotus Notes requires opening documents to
view highlighting, it is not displayed “via the user interface.”

5. Claim 8

94. Claim 8 specifically requires the ability to search on particular email
fields, such as the “To,” “From,” or “Subject” fields of an email message. In my
opinion, the Lotus Notes-Raskin-Wu combination does not render this claim
obvious.

95. Dr. Terveen’s analysis of this limitation relies on combining separate

and disconnected disclosures from the Lotus Notes references without adequately
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explaining how these disclosures would be integrated or why a POSITA would
make such a combination. Dr. Terveen first points to the fact that some documents
stored in the Lotus Notes environment may be email messages. (EX1003, 9100.)
This is a general statement about the types of documents that can exist within Lotus
Notes, but it does not disclose any specific functionality for searching email fields.

96. Dr. Terveen then separately points to a different feature in Lotus Notes
called the “searching by Forms” functionality. (EX1003, 9100.) This feature allows
users to search within specific fields of documents that were created using a
particular form template. (EX1059, 167-68; EX1061, 142-44, 146-47.) However,
the Lotus Notes references contain no teaching or disclosure that this “searching by
Forms” functionality can be used to search specific email fields.

97. These are two separate disclosures: (1) that emails can exist in Lotus
Notes, and (2) that there is a forms-based search feature. Dr. Terveen appears to be
combining these two separate pieces of information to suggest that one could use
the forms functionality to search email fields, but this combination is not disclosed
or suggested anywhere in the references. If Dr. Terveen intends to propose such a
combination, he has not explained the technical details of how it would work, why
a POSITA would be motivated to make this combination, or why such a person

would have a reasonable expectation of success in implementing it.
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98.  From a technical perspective, the “searching by Forms™ functionality
is an entirely separate search tool from the various search functionalities that Dr.
Terveen relies upon in his analysis of claim 1—mnamely, the Search bar, Search
Builder, and Query Builder functionalities. The searching by Forms feature is
specifically limited to searching for documents that were created using a specific
form template. (EX1059, 167; EX 1061, 143.)

99. Importantly, there is no disclosure in the Lotus Notes references of any
ability to search on multiple strings entered into a single search field using the
searching by Forms functionality. There is also no disclosure of incrementally
searching for documents using this functionality. These are critical limitations
required by the claims that are simply absent from the Forms-based search feature.

100. Because Dr. Terveen did not rely on the searching by Forms
functionality in his analysis of claim 1, he never explains how this functionality
would be incorporated into his proposed Wilcox-Londergan combination, or into
the broader Lotus Notes-Raskin-Wu combination. This creates a significant gap in
the analysis. If Dr. Terveen is proposing a combination that includes the searching
by Forms functionality along with the other search tools, he has not provided an
adequate motivation to combine these disparate features, nor has he established that
a POSITA would have a reasonable expectation of success in creating such a

combination. As [ explained above, combining multiple different search
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functionalities from the Lotus Notes references presents significant technical
challenges, and simply pointing to individual features without explaining how they
would work together does not automatically mean a POSITA would have combined
those features. (Supra §V.A.1.)

101. Therefore, I disagree with Dr. Terveen that claim 8 is obvious over the
Lotus Notes-Raskin-Wu combination.

6. Claims 9-16

102. Each of these dependent claims requires searching on specific fields.
In my opinion, the Lotus Notes-Raskin-Wu combination does not render these
claims obvious.

103. Claims 9 through 13 each require the ability to search on specific fields
within documents. Dr. Terveen relies solely on the Lotus Notes references for these
claims but fails to identify any disclosures in these references that adequately
demonstrate how these claim limitations would have been obvious. (EX1003,
19101-05.) As with claim 8, Dr. Terveen points only to the searching by Forms
functionality as allegedly allowing searching within specific fields of a document.
(EX1003, 99101-05.) However, Dr. Terveen’s analysis suffers from the same
technical deficiencies I identified with respect to claim 8 (supra §V.B.5): he does
not explain how the Forms functionality would be integrated with the other search

functionalities he relies upon for claim 1, he does not provide a motivation for
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combining these separate features, and he does not establish that a person of
ordinary skill in the art would have had a reasonable expectation of success in
implementing such a combination.

7. Claim 17

104. Claim 17 requires “the first partial search string applies to all textual
content of the set of documents and the incremental searching of the second partial
search string is performed only on content of a single field of documents with the
set of documents.” In my opinion, Petitioner has not established that the Lotus
Notes-Raskin-Wu combination discloses or renders obvious this claim.

105. As with claims 8-16, Petitioner and Dr. Terveen rely on the searching
by “forms” functionality in the Lotus Notes references as allegedly rendering this
claim obvious. But neither the Petition nor Dr. Terveen’s declaration identifies any
disclosures in the Lotus Notes references that teach entering two partial search
strings in a single search field where “the first partial search string applies to all
textual content of the set of documents” but “the incremental searching of the second
partial search string is performed only on content of a single field of documents.”

106. Dr. Terveen first states that “the Lotus Notes references disclose that
the search defaults to searching all textual content of the documents (a full-text
search).” (EX1003, 9106.) This statement is wholly unremarkable and does not itself

disclose or render obvious this claim limitation. Dr. Terveen then states that “a user
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can also restrict the search for one of the search strings to apply to only a single field
of the documents, such as by entering a command in the search field (e.g., using a
form).” (EX1003, 4106.) In my opinion, Dr. Terveen’s reliance on the searching by
forms functionality does not render this claim obvious for the same reasons I
explained above. (Supra §§V.A.1-2.)

107. Dr. Terveen then creates a purely hypothetical search string that is not
disclosed or rendered obvious by the Lotus Notes references by implicitly
combining multiple search functionalities, including the use of a Boolean operator
as a string separator character to accommodate multiple strings in the same field.
(EX1003, 4106.) But Dr. Terveen fails to point to any disclosure in any reference
that such a hypothetical search string was known in the art or could have been
implemented in the Lotus Notes system, or any other system.

8. Claims 18-21

108. In my opinion, Petitioner has not met its burden to establish
obviousness of claims 18-21 for at least the same reasons I explained above for
claims 1 and 17, including a failure to establish motivation to combine and

reasonable expectation of success. (Supra §§V.B.1-2, V.B.7.)
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VI. GROUND 2: THE CHALLENGED CLAIMS ARE PATENTABLE
OVER THE COMBINATION OF SCHWARTZ (EX1004),
SEBASTIAN (EX1005), BARBER (EX1006), TRUE (EX1009), AND
BAEZA-YATES (EX1023).

A. Dr. Terveen Has Not Provided Motivation to Combine the Ground
2 References

1. Dr. Terveen Does Not Provide any Motivation to Combine
the Disparate Teachings of Schwartz (EX1004), Sebastian
(EX1005), and Barber (EX1006)

109. In addition to my discussion in my First Declaration about Dr.
Terveen’s alleged motivation to combine the teachings of the Lotus Notes
references, I further offer my opinion that the fact that the developers of Entourage
chose to keep these functionalities separate—maintaining distinct incremental list
filtering and separate delimited Find/Advanced Find tools—would suggest to a
POSITA that doing so was for good reason. Software designers make deliberate
architectural choices, and when a product maintains two separate search
mechanisms rather than combining them, it typically reflects technical constraints
or usability considerations that make combination undesirable or impractical.

110. In Entourage’s case, the separation appears driven by the performance
issues I discussed earlier. (Supra §§1V.A.2, V.A.2.a.) The Entourage references
explicitly describe the Find and Advanced Find features as being slower,
particularly when searching across broader document sets. (EX1006, 384-86 (if you

search “All Items,” you should “be prepared to rent a video during the time
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Entourage will take the search its entire multimegabyte database.”); EX1004, 9.)
Maintaining the incremental list filtering as a separate, lightweight feature would
have allowed users to quickly narrow down visible items without triggering the
more resource-intensive indexed search operations required by Find and Advanced
Find. Combining these approaches likely would have required either maintaining
substantially larger indexes or performing real-time sequential scanning, either of
which would exacerbate the existing performance problems and degrade the user
experience. (Supra §§1V.A.2, V.A.2.a.)

111. This same reasoning applies to another of Dr. Terveen’s opinions: that
the Entourage references “at least suggest receiving two partial search strings ... in
the search field separated by a string separator character.” (EX1003, 4142.) In my
opinion, a POSITA would interpret Find’s multiple boxes as an indication that the
developers intended that each box would receive one string, not multiple.

2. True is Not Analogous Art to the 139 Patent

112. Dr. Terveen relies on True to satisfy the missing element in the
Entourage references of “receiving two partial search strings in a single search
field.” (Pet., 79.) However, in my opinion, a POSITA would not understand True to

be analogous to the *139 patent.
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a. True Relates to Graphical Representations and User
Navigation of Audio File Transcripts

113. True is a system for visualizing the contents of a single underlying file,
such as an audio file, using a text transcription of that file that is inherently imprecise
due to transcription errors. (See EX1009, 1:18-27, 1:38-45, 6:38-44 (“Words whose
confidence levels fall below a predetermined threshold may be displayed as ellipses
(““...”) in the transcript window.”) In the system, a user can navigate throughout the
audio file that corresponds to a given part of the transcribed text, edit the
transcription when errors are detected, and locate “material of interest” in the text
file and therefore the underlying audio file. (EX1009, 1:38-45.)

114. While True refers to “searching” the transcript file, the specification
makes clear that the purpose of True is not to definitively locate where a search
string actually appears in the text file. Instead, it uses “confidence levels” to show a
user how likely it is that the portion of the “transcript window” of the underlying
audio file actually contains a given word in the text file (instead of being an
incorrectly recognized word):

A recognized word’s confidence level is a number between zero and

one indicating an estimated likelihood that the recognized word is

correct. For example, the recognized word “is” has a confidence level

0f 0.63, indicating a 63% likelihood that “is” corresponds to the portion

of the digitized audio 26 with a start time of 3.72 seconds and an end
time of 3.77 seconds.
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(EX1009, 4:34-38.) As the above excerpt demonstrates, each recognized word
in the transcript includes a confidence level (“a number between zero and one
indicating an estimated likelithood that the recognized word is correct.”
(EX1009, 4:21-38.) Based on those confidence levels, True is able to show a
user, based on a specified time length of a segment of the transcript
(“transcript window”), such as five-seconds, “which segments of the
transcript relate to topics of interest” by summing the confidence levels of
each word in a given time period of the audio file. (EX1009, 2:10-16, 3:40-

43, 4:55-65.)

115. True’s query results consist of a graphical display showing the “interest

level” of “transcript windows,” as shown in Figure 2, reproduced below.
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FIG. 2
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116. Itis possible for a transcript window to be highlighted as relevant even
though the visible transcript text does not show the query word. True explains that
all confidence scores in the segment, even low-confidence recognized occurrences
of the word, are counted toward the interest score. (EX1009, 5:40-42 (“A
[transcript] window’s interest level may be calculated, for example, as the sum of
the confidences of each word in the transcript window matching a word in the
query.”).) However, “[w]ords whose confidence levels fall below a predetermined

threshold may be displayed as ellipses (° ... ) in the transcript window.” (EX1009,

53



6:38-44.) So, if multiple low-confidence occurrences of a search word appear close
together, the transcript window might display a “relevant” section of the transcript
that 1s made entirely of ellipses. True’s bar chart in the result window, therefore,
provides a visual indication of which segments of the transcript (transcript windows)
might contain at least one of the words in the search query. (EX1009, 6:9-11.) True
does not provide a list of search results (let alone documents) pointing to where all
the instances of the words in the search query appear. (EX2001, 9132.) Thus, True
is not searching and locating documents or groups of documents that correspond to
two partial search strings, as required by the claims. True’s search is also done
sequentially by scanning each character in the text of the transcript for the query

words. (See EX1009, 4:21-49.)

b. True is Not in the Same Field of Endeavor
117. Dr. Terveen asserts that True is analogous because it is in the same
“field of endeavor”: “providing a user interface through which a user can enter
search strings, and locating documents and/or portions of documents containing the
search strings.” (EX1003, 9132.) I disagree. Dr. Terveen’s characterization of the
field of endeavor is based on a fundamental misunderstanding of the claimed
invention. In my opinion, a POSITA would understand that the field of endeavor

for the claimed invention is not ‘methods and systems for entering search strings in

search fields’; it is directed to incrementally searching sets of indexed documents
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that correspond to the partial search strings in the search field. All claims of the
patent require that a “first set of documents” and a “second set of documents”
corresponding to the search strings are identified, and the title of the patent is
“Methods and systems for search indexing.” (EX1001.)

118. The fact that True and the 139 patent both relate to search at the
highest level is largely irrelevant in my opinion. Search is an incredibly broad field
that no POSITA, as defined by both myself and Dr. Terveen, could be familiar with
in its entirety. (See EX2001, 9929-31; EX1003, 9930-31.) Thus, in my opinion, Dr.
Terveen takes an abstracted view of the field of endeavor that is not reflected in the
technical reality of the POSITA at the time of the invention. It should be undisputed
that True does not search documents, groups of documents, does not search indexed
groups of documents, and in fact does not even necessarily return results that would
have the query word(s) in them. As such, I do not believe that True is in the same
field of endeavor as the 139 patent.

c. True is not Reasonably Pertinent to the Problem to be
Solved by the ’139 Patent

119. In my opinion, a POSITA would not have looked to True in
considering the problem that the *139 patent addresses. The inventors of the 139
patent sought to invent systems and methods for quickly searching groups of
documents, solving the lack of speed and efficiency in sequential scan techniques

and delimited, “search builder” type user interfaces of the prior art that were too
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slow or inaccurate for multi-document search. (EX1001, 1:35-2:11, 3:55-63.) The
search techniques of True appear to have the exact problems that the *139 patent
seeks to improve upon—these references disclose sequential, slow, and inaccurate
search. (See EX1009, 4:21-49, 6:37-44.) True requires a sequential scan of the entire
transcript (see EX1009, 4:21-49), only works in a single document and not across
groups of documents (see EX1009, 3:19-21), and when it returns a search result,
that does not necessarily even mean the term is in the search result (EX1—9, 5:40-
42, 6:38-44). (See EX2001, 99/129-38.) Thus, instead of True providing a solution
to the problem faced by the inventors, it was, if anything, a step backwards. It also
utilized sequential search that would have been unsuitable for multi-document
incremental search because it would be too slow. (See EX1009, 4:21-49.)

120. Dr. Terveen also overlooks the fact that just because prior art relates in
a general sense to the problem sought to be solved by the claimed invention, that
does not mean it is reasonably pertinent to that specific problem. In my opinion, a
POSITA would not have looked to True to solve the problem addressed by the 139
patent—slow, sequential searching of large document sets. (See EX1001, 1:35-
2:11.) From a technical perspective, True addresses an entirely different use case.
True is designed to help users navigate and edit imprecise transcriptions of audio
files by providing probabilistic indicators of where words might appear in the

underlying audio. (See supra.) The *139 patent, by contrast, is designed to help users
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quickly and accurately locate specific documents within large collections of indexed
documents. (See, e.g., EX1001, 2:15-27.) These are different technical problems
requiring different solutions. In my opinion, a POSITA working on the problem of
searching large document collections would not look to a system designed for
navigating imprecise transcriptions of single audio files, as the technical approaches
and constraints are entirely different.

3. Dr. Terveen Has Not Provided Motivation to Combine the
Entourage References with True

121. In my First Declaration, I explained that Dr. Terveen has not provided
a motivation to combine True’s multiple strings with the Entourage references.
(EX2001, 99129-38.) Particularly, I explained that:

Further, a POSITA would not even think about using True’s
incremental search that requires performing a search every time a
character is entered given the fact that searching through all files and
text in Entourage is known to take a long time even with the Find and
Advanced Find tools. (EX1006, 385 (“you can choose All Items—but be
prepared to rent a video during the time Entourage will take to search
its entire multimegabyte database.”) Dr. Terveen’s analysis did not
include any suggestions why a POSITA would consider True’s
incremental search in such conditions or any explanation as to how a
POSITA would combine the references to avoid such major obstacle.

(EX2001, 9141.) To further elaborate on this point, a POSITA would not be
motivated to implement True’s incremental search in the Find and Advanced Find

search tools of the Entourage references for the same technical reasons that they
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would not be motivated to combine the teachings of Raskin with the Lotus Notes
references. (See supra §V.A.2.)

122. As I explained above regarding the Lotus Notes-Raskin combination,
implementing incremental search in a multi-document search system would require
either an increased index size, which would slow down searching or exceed the
available computing power of a typical consumer computer at the time of the
invention, or would require sequential search across all documents, which would be
so slow as to no longer function as incremental search at all. (See supra §V.A.2.)

4. Dr. Terveen’s Analysis of Reasonable Expectation of
Success is Conclusory and Incorrect

123. As I explained in my First Declaration and above, the specific
incremental list filtering functionality from Entourage and the incremental “search”
disclosed in True are fundamentally different from, and incompatible with, the
delimited searches that can be performed using the Find and Advanced Find tools.
(EX2001, 99134-41; supra §VI.A.2.) The Entourage references repeatedly
characterize the delimited search tools (Find and Advanced Find) as being slower
and, if the search is not limited to a narrower set of documents, can take up to hours
to receive results. (EX1006, 385 (“you can choose All Items—but be prepared to rent
a video during the time Entourage will take to search its entire multimegabyte
database.”) Both Dr. Terveen and I agree that implementing incremental search

requires a much larger index, which can further slow down the search process, even
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to the point where the search results are no longer returned in a timely manner and
therefore the search is no longer responsively ‘incremental.” (Supra §V.A.2;
EX.2021, 49:13-52:19.) Thus, in my opinion, a POSITA would not expect
incremental search in the Find or Advanced Find features of the Entourage
references to yield a successful, workable search system due to speed and efficiency

concerns.

B. The Entourage-True-Baeza-Yates Combination Does Not Render
Obvious All Limitations of the Challenged Claims

1. Claims 5 and 26

124. Dr. Terveen has not established that the Entourage-True-Baeza-Yates
combination discloses ‘“highlighting a plurality of occurrences of the first and
second partial search strings in the selected document while not highlighting
portions of text between occurrences of the first and second partial search strings in
the selected document” as required by claims 5 and 26.

125. Dr. Terveen relies solely on the Entourage references to disclose the
highlighting limitation of claims 5 and 26 (EX1003, 9997, 188), citing only to
Schwartz’s disclosure of using the Find and Advanced Find command functionality
to search for a single string within a single Entourage item. (EX1003, q171; see also
EX1004, 10-11 (describing searching the “current item” using the “Find” feature),
162-63 (describing searching the “current message” using the Advanced Find

feature).) However, any highlighting in Entourage occurs only in an open document
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during a search of that open document. The highlighting is not shown in a portion
of the document displayed via the user interface. (EX1004, 11 (“Entourage
highlights the first match, scrolling as necessary to display it.”).)

126. Furthermore, Dr. Terveen acknowledges that the Entourage-True-
Baeza-Yates combination does not disclose highlighting “a plurality of
occurrences” of the search strings, and instead relies on what he characterizes as the
knowledge of a person of ordinary skill in the art to fill in the missing limitation,
stating that “it would have been obvious to a POSITA ... since this targeted search
ability and its benefits were known in the art.” (EX1003, 49172, 191; EX2021,
160:161:9 (Dr. Terveen testifying that he relied on the knowledge of a POSITA to
fill this gap).) However, Dr. Terveen has not pointed to any specific prior art
reference, technical publication, or other concrete evidence demonstrating that
highlighting a plurality of occurrences in the manner claimed was part of the
common knowledge in the art at the relevant time. This represents a gap in Dr.
Terveen’s technical analysis of claims 5 and 26.

2. Claims 9, 14,19 and 11, 16, and 21
127. Claims 9/14/19 and 11/16/21 require “/at least some of the documents

comprise at least the following file fields in which one or more of the first and second
partial search strings may be located]/[the single field of the documents comprises

one of]: name, path, size, item type, date modified, date created, or content”
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[91/[14]/[19] or “subject, start date/time, duration, recipients, location, recurrence,
attendees, attachments, or content” [11]/[16]/[21].

128. In addition to Dr. Terveen’s mischaracterization of the Find and
Advanced Find features of Entourage (EX2001, q9118-28), Dr. Terveen attempts to
use what he characterizes as the general knowledge of a POSITA as a substitute for
reasoned technical analysis and evidentiary support, particularly when dealing with
a limitation missing from the prior art references he has specified.

129. Dr. Terveen’s declaration states that “modifying existing Entourage
searching of email messages on email-specific attributes to enable searching of
documents on document-specific attributes was trivial and well within the ability of
a POSITA and would have been obvious to try since searching documents based on
various attributes of documents was commonplace and well known.” (EX1003,
4178, 180.) Dr. Terveen offers no support for this assertion and does not provide a
technical explanation as to why a POSITA would have been motivated to modify
Entourage, which is an email client, to search non-email files.

3. Claim 17

130. Claim 17 requires “the first partial search string applies to all textual
content of the set of documents and the incremental searching of the second partial
search string is performed only on content of a single field of documents within the

set of documents.” Dr. Terveen acknowledges that “the Entourage references do not
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expressly disclose searching all textual content of the files for the first search string
and only a single field of the files for the second search string within the same search
field.” (EX1003, q182.)

131. Recognizing that the Entourage-True-Baeza-Yates combination does
not disclose this limitation, Dr. Terveen relies on what he characterizes as the
knowledge of a person of ordinary skill in the art to fill in the missing limitation,
stating that “It would have been obvious to a POSITA ... at least because it was
well known to do so.” (EX1003, 9182; see also EX2021, 149:11-19 (Dr. Terveen
testifying this language indicates use of knowledge of a POSITA).) However, Dr.
Terveen has not provided any technical explanation of how such functionality would
be implemented or why it would have been obvious to try.

VII. CONCLUSION

132. Based on the above, it is my opinion that none of the 139 patent’s
challenged claims are invalid in view of the prior art asserted by Dr. Terveen and

Microsoft.
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I declare under penalty of perjury under the laws of the United States of
America that the foregoing is true and correct.

Executed in Redwood City, California.

. bl

Dated: November 3, 2025

" Martin P. Haeberli
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