IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
SHERMAN DIVISION

R2 Solutions LLC,
Civil Action No. 4:22-cv-00353-ALM
Plaintiff,

V. Jury Trial Demanded

American Airlines, Inc.,

Defendant.

PLAINTIFE’S DISCLOSURE OF
ASSERTED CLAIMS AND INFRINGEMENT CONTENTIONS

Pursuant to Patent Rules 3-1 and 3-2 of the Eastern District of Texas, Plaintiff R2 Solutions
LLC (“R2” or “Plaintiff”) serves its Disclosure of Asserted Claims and Infringement Contentions
on Defendant American Airlines, Inc. (“AA” or “Defendant”) for infringement of U.S. Patent Nos.
8,190,610 (“the 610 patent™), 8,341,157 (“the *157 patent”), 7,698,329 (“the *329 patent”), and
8,209,317 (“the 317 patent”). The 610 patent, 157 patent, *329 patent, and ’317 patent are
referred to collectively as the “patents-in-suit.”

The following asserted claims and contentions are based upon R2’s good faith evaluation
of information known to R2 at this time based on publicly-available information and documents.
For the avoidance of doubt, the claim elements identified in the attached charts are software
limitations or associated with software limitations for the purposes of P.R. 3-1(g) promulgated by
this Court (ECF 20 at 4-5), and to the extent that such elements are performed by hardware,
firmware, software, and/or any combination thereof, the particular details are in AA’s possession,

custody, and control. R2 reserves its right to supplement and/or amend these contentions in view
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of information and/or documents that may be obtained during discovery, further investigation, the
Court’s claim construction ruling, applicable case law and authorities, and/or any other reasons
permitted under the Court’s Scheduling Order, the Local Rules, and the Federal Rules of Civil
Procedure.

Additionally, R2 incorporates by reference the allegations made in its live complaint in
this case, including all identification of asserted claims, accused instrumentalities, and factual
allegations related thereto.

I. P. R. 3-1: Disclosure of Asserted Claims and Infringement Contentions

(a) Each claim of each patent in suit that is allegedly infringed by each opposing party
AA directly and/or indirectly infringes the following claims (collectively, the “asserted
claims”), as indicated:
1. Directly and indirectly infringes Claims 1-5 and 17-21 of the *610 patent;
2. Directly and indirectly infringes Claims 1-2, 6, 11-14, 16, and 22 of the ’157
patent;
3. Directly and indirectly infringes Claims 1, 4-5, 8, and 11-12 of the ’329 patent;
and
4. Directly and indirectly infringes Claims 1-5 and 8—14 of the 317 patent.
R2 reserves the right to augment or supplement its contentions to identify additional claims
infringed by AA after discovery, in response to AA’s production pursuant to P.R. 3-4, or as
permitted under the Court’s Scheduling Order, the Local Rules, and the Federal Rules of Civil
Procedure.
(b) Separately for each asserted claim, each accused apparatus, product, device,
process, method, act, or other instrumentality (“Accused Instrumentality”) of
each opposing party of which the party is aware. This identification shall be as

specific as possible. Each product, device, and apparatus must be identified by
name or model number, if known. Each method or process must be identified by
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name, if known, or by any product, device, or apparatus which, when used,
allegedly results in the practice of the claimed method or process

As to the *610 patent, the Accused Instrumentalities include systems, services, processes,
methods, acts, components (hardware and/or software), and/or other instrumentalities that process
big data and/or data analytics. The “Accused Instrumentalities” include, without limitation, all
instrumentalities associated with mapping and/or reducing functionalities, merging and/or joining
data having different schemas, and any other similar functionality and all instrumentalities related
to how data is received, input, stored, organized, partitioned, accessed, analyzed, delivered,
processed, and transformed into outputs. This includes the data analytics systems utilizing, at least
in part, Apache Hadoop, Hive, Spark, Teradata Vantage, and/or similar functionality. The Accused
Instrumentalities that perform and/or embody the functionalities and features discussed and
particularly described and claimed in the 610 patent and Exhibit A hereto are referred to as the
“Accused AA Data Analytics Instrumentalities.”

As to the *157 patent, the *329 patent, and the 317 patent, the Accused Instrumentalities
include systems, services, processes, methods, acts, components (hardware and/or software), or
other instrumentalities associated with searches or queries performed in connection with AA’s web
platform(s) and mobile application(s). “Accused Instrumentalities” include, without limitation, all
instrumentalities associated with receiving, handling, processing, responding to, or otherwise
interacting with queries (including user queries and back-end queries) and all instrumentalities
related to the location, identification, delivery, display, rendering, ranking, and communication of
information relating to such queries. The “Accused Instrumentalities” include, without limitation,
the front-end(s) and back-end(s) of AA’s online travel agency and search engine services for
hotels, vacation rentals, flights, and airport transfer incorporated into the AA web platform and/or

AA mobile application. The Accused Instrumentalities that perform and/or embody the
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functionalities and features discussed and particularly described and claimed in the *157 patent,
the *329 patent, the *317 patent, and Exhibits B, C, and D hereto are referred to as the “Accused
AA Search Instrumentalities.” The Accused AA Search Instrumentalities and Accused AA Data
Analytics Instrumentalities are referred to collectively as the “Accused Instrumentalities.”

The Accused Instrumentalities infringe the asserted claims as set forth in Exhibits A, B, C,
and D hereto. R2 reserves the right, in response to discovery or as otherwise permitted, to
supplement the identification of Accused Instrumentalities to include additional instrumentalities
made, used, sold, offered for sale, or imported by AA. By making, using, testing, offering for sale,
selling, and/or importing any of the Accused Instrumentalities identified above, AA directly
infringes the asserted claims.

As to the asserted claims of the ’610 patent, AA indirectly infringes the 610 asserted
claims in violation of 35 U.S.C. § 271(b) because AA induces direct infringement by its vendors,
customers, end users and/or others who make, use, and/or sell the Accused Instrumentalities. AA
has been on notice of the *610 patent as early as October 20, 2021, when R2 explicitly informed
AA of resolution of a lawsuit which involved the 610 patent. Since receiving notice (and thus
having knowledge of the claims of the *610 patent), AA has specifically intended, and continues
to specifically intend, for persons who make, use, and/or sell the Accused Instrumentalities,
including AA’s vendors, customers, end users, and others, to make, use, and/or sell such Accused
Instrumentalities in a manner that infringes the asserted claims of the *610 patent. AA encourages,
directs, and instructs vendors, customers, end users and/or others in the infringing use and
operation of the Accused Instrumentalities, via advertisement, technical material, instructional

material, instructional videos, technical support, or otherwise.
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As to the asserted claims of the *157 patent, AA indirectly infringes the 157 asserted
claims in violation of 35 U.S.C. § 271(b) because AA induces direct infringement by its vendors,
customers, end users and/or others who make, use, and/or sell the Accused Instrumentalities. AA
has been on notice of the *157 patent as early as October 20, 2021, when R2 explicitly informed
AA of resolution of a lawsuit which involved the 157 patent. Since receiving notice (and thus
having knowledge of the claims of the *157 patent), AA has specifically intended, and continues
to specifically intend, for persons who make, use, and/or sell the Accused Instrumentalities,
including AA’s vendors, customers, end users and/or others, to make, use, and/or sell such
Accused Instrumentalities in a manner that infringes the asserted claims of the *157 patent. AA
encourages, directs, and instructs vendors, customers, end users and/or others in the infringing use
and operation of the Accused Instrumentalities, via advertisement, technical material, instructional
material, instructional videos, technical support, or otherwise.

As to the asserted claims of the ’329 patent, AA indirectly infringes the ’329 asserted
claims in violation of 35 U.S.C. § 271(b) because AA induces direct infringement by its vendors,
customers, end users and/or others who make, use, and/or sell the Accused Instrumentalities. AA
has been on notice of the *329 patent as early as November 23, 2021, when R2 explicitly informed
AA of resolution of a lawsuit which involved the ’329 patent. Since receiving notice (and thus
having knowledge of the claims of the *329 patent), AA has specifically intended, and continues
to specifically intend, for persons who make, use, and/or sell the Accused Instrumentalities,
including AA’s vendors, customers, end users and/or others, to make, use, and/or sell such
Accused Instrumentalities in a manner that infringes the asserted claims of the ’329 patent. AA

encourages, directs, and instructs vendors, customers, end users and/or others in the infringing use
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and operation of the Accused Instrumentalities, via advertisement, technical material, instructional
material, instructional videos, technical support, or otherwise.

As to the asserted claims of the ’317 patent, AA indirectly infringes the 317 asserted
claims in violation of 35 U.S.C. § 271(b) because AA induces direct infringement by its vendors,
customers, end users and/or others who make, use, and/or sell the Accused Instrumentalities. AA
has been on notice of the *317 patent as early as October 20, 2021, when R2 explicitly informed
AA of resolution of a lawsuit which involved the 317 patent. Since receiving notice (and thus
having knowledge of the claims of the 317 patent), AA has specifically intended, and continues
to specifically intend, for persons who make, use, and/or sell the Accused Instrumentalities,
including AA’s vendors, customers, end users and/or others, to make, use, and/or sell such
Accused Instrumentalities in a manner that infringes the asserted claims of the *157 patent. AA
encourages, directs, and instructs vendors, customers, end users and/or others in the infringing use
and operation of the Accused Instrumentalities, via advertisement, technical material, instructional
material, instructional videos, technical support, or otherwise

(c) A chartidentifying specifically where each element of each asserted claim is found

within each Accused Instrumentality, including for each element that such party
contends is governed by 35 U.S.C. § 112(6), the identity of the structure(s), act(s),

or materials(s) in the Accused Instrumentality that performs the claimed
functions

R2 attaches the following charts setting forth where in the Accused Instrumentalities each
element of the asserted claims is found:

Exhibit A: Claim chart for the asserted claims of the 610 patent;

Exhibit B: Claim chart for the asserted claims of the *157 patent;

Exhibit C: Claim chart for the asserted claims of the *329 patent; and

Exhibit D: Claim chart for the asserted claims of the *317 patent.
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R2 reserves the right to modify or seek leave of Court to augment or supplement these contentions
after discovery from AA, in response to AA’s production pursuant to P.R. 3-4, or as permitted
under the Court’s Scheduling Order, Local Rules, and the Federal Rules of Civil Procedure.

(d) Whether each element of each asserted claim is claimed to be literally present or
present under the doctrine of equivalents in the Accused Instrumentality

Based on its current understanding of the claim language and publicly-available
information pertaining to the Accused Instrumentalities, and without notice of any claim
construction or non-infringement position from AA, R2 asserts that the Accused Instrumentalities
literally infringe each element or step of the asserted claims. However, any claim element or step
not literally present in or performed by the Accused Instrumentalities is satisfied under the doctrine
of equivalents because any difference between such claim element or step and the accused element
or step is insubstantial. In other words, the accused element or step performs substantially the same
function, in substantially the same way, to achieve substantially the same result.

(e) For any patent that claims priority to an earlier application, the priority date to
which each asserted claim allegedly is entitled

The patents-in-suit are entitled to a priority date no later than the filing date of the earliest
application to which it claims priority. As such, the claims of the 610 patent are entitled to a
priority date at least as early as October 5, 2006; the claims of the *157 patent are entitled to a
priority date at least as early as July 31, 2009; the claims of the *329 patent are entitled to a priority
date at least as early as January 10, 2007; and the claims of the *317 patent are entitled to a priority
date at least as early as August 10, 2006.

(f) If a party claiming patent infringement wishes to preserve the right to rely, for

any purpose, on the assertion that its own apparatus, product, device, process,

method, act, or other instrumentality practices the claimed invention, the party
must identify, separately for each asserted claim, each such apparatus, product,
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device, process, method, act, or other instrumentality that incorporates or reflects
that particular claim.

R2 is not aware of any apparatus, product, device, process, method, act, or other
instrumentality of its own that practices the claimed inventions of the patents-in-suit.
I1. P. R. 3-2: Document Production Accompanying Disclosure

(a) R2 is not aware at this time of any non-privileged documents sufficient to evidence
discussion with, disclosure to, or other manner of providing to a third party, or sale of or offer to
sell, the claimed inventions prior to the date of application for the patents-in-suit, as called for by
P. R. 3-2(a);

(b) R2 is not presently aware of any non-privileged documents that evidence
conception, reduction to practice, design, and development of each claimed invention that were
created on or before the above-referenced dates for each of the patents-in-suit. However, R2
believes that documents responsive to P. R. 3-2(b) may be in the possession of the inventors and/or
original assignees of the patents-in-suit. In the event that discovery from such parties leads to
documents that evidence conception, reduction to practice, design, and development of any
claimed invention that were created on or before the date of application for the patents-in-suit, R2
reserves the right to claim such date.

(©) R2 has produced a copy of the file history for each of the patents-in-suit within the
production number range of WAVE4COMMONO000001 - WAVE4COMMONO001052.

Dated: October 13, 2022 Respectfully submitted,
/s/ Edward R. Nelson II1
EDWARD R. NELSON III
State Bar No. 00797142
ed@nelbum.com
BRENT N. BUMGARDNER

State Bar No. 00795272
brent@nelbum.com
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CHRISTOPHER G. GRANAGHAN
State Bar No. 24078585
chris@nelbum.com

JOHN P. MURPHY

State Bar No. 24056024
murphy@nelbum.com

CARDER W. BROOKS

State Bar No. 24105536
carder@nelbum.com

NELSON BUMGARDNER CONROY PC
3131 West 7th Street, Suite 300
Fort Worth, Texas 76107
817.377.9111

COUNSEL FOR
PLAINTIFF R2 SOLUTIONS LLC

CERTIFICATE OF SERVICE

I hereby certify that the foregoing document was served on all counsel of record for this
matter by electronic means on October 13, 2022.

/s/ Edward R. Nelson 11l
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Exhibit A
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Preliminary Infringement Contentions

R2 Solutions LLC v. American Airlines, Inc. nelson bumgarciner conro
Civil Action No. 4:22-cv-00353-ALM

U.S. Pat. No.: 8,190,610
Claims: 1-5,17-21
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Preliminary Infringement Contentions

R2 Solutions LLC (“R2” or “Plaintiff”) contends that American Airlines, Inc. (“AA” or “Defendant”) has infringed and continues
to infringe U.S. Pat. No. 8,190,610 (the “’610 Patent”) by, among other things, making, having made, using, offering for sale,
and/or selling within this judicial district and elsewhere in the United States and/or importing into this judicial district and
into the United States — without license or authority — the “Accused Instrumentalities,” which include, without limitation, all
instrumentalities associated with mapping and/or reducing functionalities, merging and/or joining data having different
schemas, and any other similar functionality and all instrumentalities related to how data is received, input, stored,
organized, partitioned, accessed, analyzed, delivered, processed, and transformed into outputs. This includes the data
analytics systems utilizing, at least in part, Apache Hadoop, Hive, Spark, Teradata Vantage, and/or similar functionality. The
Accused Instrumentalities practice the steps of the asserted claims or are capable of performing the claim elements of the
asserted claims, or otherwise satisfy all elements, described or set forth in one or more claims of the ‘610 Patent in violation
of at least 35 U.S.C. § 271(a). AA’s infringements also include, and R2 is entitled to recover damages for, sales of infringing
products and components sold and/or shipped abroad that are subsequently imported into the United States.
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Preliminary Infringement Contentions

R2 contends that each and every limitation of the asserted claims of the ‘610 Patent is literally present or performed and
infringed by each and every Accused Instrumentality. In the alternative, R2 contends that all limitations of the asserted claims
are present under the doctrine of equivalents because (1) to the extent there are any differences between the Accused
Instrumentalities and those claim limitations (which R2 denies), such differences are insubstantial. Equivalency may also be
shown by the fact that (2) the Accused Instrumentalities perform substantially the same function, in substantially the same
way, to achieve substantially the same result as the functions recited in the limitations of the asserted claims.

R2 reserves the right to supplement or amend its claim charts, preliminary infringement contentions, and expert reports as
may be appropriate or permissible under the applicable rules and Scheduling Order, including the Court’s modifications to
P.R. 3-1 available in the Scheduling Order. Any reference or citation to the specification is for illustrative purposes only and is
not intended to suggest that the scope of the claimed invention is limited to any particular preferred embodiment. R2 does
not hereby waive any applicable work product protections.

For the avoidance of doubt, the claim elements charted herein are software limitations and/or associated with software
limitations for the purposes of P.R. 3-1(g), and to the extent that such elements are performed by hardware, firmware,
software, and/or any combination thereof, the particular details are in AA’s possession, custody, and control.
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The following chart presents R2 Solutions’ analysis of the Accused Instrumentalities based on publicly available information.
The citations in the chart refer to the following publicly available documents, which are incorporated by reference as if fully
set forth herein. This infringement analysis is preliminary, and R2’s investigation into AA’s infringement is ongoing. R2
reserves the right to provide additional theories under which AA products/systems infringe this patent:
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(2]

(3]

(4]

(5]

(6]
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data”)

MapReduce Tutorial, available at http://hadoop.apache.org/docs/current/hadoop-mapreduce-client/hadoop-mapreduce-client-
core/MapReduceTutorial.html as of 03/15/2022 (“MapReduce Tutorial”)

Interface Reducer<K2,V2,K3,V3>, available at
https://hadoop.apache.org/docs/r2.8.0/api/org/apache/hadoop/mapred/Reducer.html as of 03/15/2022 (“Interface Reducer”)

ASF Infrabot, “HadoopMapReduce,” Dashboard (July 9, 2019), available at
https://cwiki.apache.org/confluence/display/HADOOP2/HadoopMapReduce as of 03/15/2022 (“HadoopMapReduce”)

AA Associate Developer, IT Applications, available at https://www.salary.com/job/american-airlines/associate-developer-it-
applications/j202202092136250030017 as of 03/15/2022 (“AA Associate Developer”)

AA Ft. Worth Associate Developer, available at https://jobs.aa.com/job/Ft-Worth-Associate-DeveloperDeveloper%2C-IT-
Applications-TX-76101/801819300/ as of 03/15/2022 (“AA Ft. Worth Associate Developer”) (this position description mirrored
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https://www.slideshare.net/gluent/speed-up-your-queries-with-hive-llap-engine-on-hadoop-or-in-the-cloud as of 03/15/2022 (“Speed Up
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as of 03/15/2022 (“Apache Spark Map vs. FlatMap”)

Confluence Administrator, “LanguageManual Transform,”Dashboard (updated by Sushanth Sowmyan on Dec. 9, 2015), available at
https://cwiki.apache.org/confluence/display/Hive/LanguageManual+Transform as of 03/15/2022 (“LanguageManual Transform”)

System Properties Comparison Hive vs. Spark SQL vs. Teradata, available at https://db-
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Hadoop Migration Program from Teradata, available at https://www.teradata.com/Hadoop-Migration-Program as of 10/12/2022
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U.S. Patent No. 8,190,610

US008190610B2

I . Title: MAPREDUCE FOR DISTRIBUTED DATABASE
- Priority Date: October 5, 2006

Filing Date: October 5, 2006

e sueOme Mayzs, 2002

US 20080086442 A1 Apr. 10, 2008

(2006.01)
7071737; 7071968
707713,

Expiration Date: October 14, 2029

737,968

U.S. PATENT DOCUMENTS
et

(57) ABSTRACT

An input data set is treated as a plurality of grouped sets of
key/value pairs, which enhances the utility of the MapReduce
programming methodology. By utilizing such a grouping,
map processing can be carried out independently on two or
more related but possibly heterogeneous datasets (e.g.,
related by being characterized by a common primary key).
The intermediate results of the map processing (key/value
pairs) for a particular key can be processed together in a single
reduce function by applying a different iterator to intermedi-
ate values for each group. Different iterators can be arranged
inside reduce functions in ways however desired.

6155044 A *
634128 BI*
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1[pre]

1[a]

1[b]

1[c]

1[d]

A method of processing data of a data set over a distributed system, wherein the data set comprises a plurality of data groups,
the method comprising:

partitioning the data of each one of the data groups into a plurality of data partitions that each have a plurality of key-value pairs
and providing each data partition to a selected one of a plurality of mapping functions that are each user-configurable to
independently output a plurality of lists of values for each of a set of keys found in such map function’s corresponding data
partition to form corresponding intermediate data for that data group and identifiable to that data group,

wherein the data of a first data group has a different schema than the data of a second data group and the data of the first data
group is mapped differently than the data of the second data group so that different lists of values are output for the
corresponding different intermediate data, wherein the different schema and corresponding different intermediate data have a
key in common; and

reducing the intermediate data for the data groups to at least one output data group, including processing the intermediate data
for each data group in a manner that is defined to correspond to that data group, so as to result in a merging of the
corresponding different intermediate data based on the key in common,

wherein the mapping and reducing operations are performed by a distributed system.
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Claim Chart—Claim 1

1 [pre] A method of processing data of adata  AA infringes Claim 1 of the ‘610 Patent. Each of the Accused Instrumentalities perform a method of processing data of a data se
set over a distributed system, wherein the
data set comprises a plurality of data groups,
the method comprising:

over a distributed system, wherein the data set comprises a plurality of data groups, the method comprising the steps discusse
herein. The Accused Instrumentalities are based, at least in part, on Hadoop, Hive, Spark, Teradata Vantage, and/or othe

functionality, which enables processing of data of a data set over a distributed system. For example, AA utilizes, e.g., dat:

: . B ) . . Milind R -3¢ . American Airlines
engineers whose duties specifically include Hadoop, Hive, and/or Spark: ey iaoking for Hadoop developer gig Data developer
position(C2C only)
it s - Contact info

Sri Indu College Of
Engineering & Technology

More )

e [14] AA Big Data Engineer

Milind hasn't posted lately
Milind's recent posts and comments will be displayed here.

Rajat Gupta 3 “ American Airlines

M Grad | Data Engineer at American Airlines | Looking for Data
Engineer Roles

Contact info Show all activity =3

Experience

\_ Big Data Engineer
& American A

Experience

[15] AA Data Engineer

Data Engineer
American Airlines - Contract

Worked on setting up AWS DMS and SNS for data transfer and replication and used SQL on the new AWS
Databases like RedShift and Relation Data Services.

Generates ETL scripts to transform, flatten, and enrich the data from source to target using AWS Glue and
created event-driven ETL pipelines with AWS Glue

Executed Hive queries on Parquet tables stored in Hive to perform data analysis to meet the business
requirements and worked on importing and exporting data from Oracle and DB2 into HDFS and HIVE using
Sqoop.

Used Spark-Streaming APIs to perform necessary transformations and actions on the fly for building the
common learner data model which gets the data from Kafka in near real time and Persists into Cassandra.

Contributed to creating ETL designs and provided end user an easy accession to Data Mart
Maintained Data Mart up-to-date and in accordance with company’s requirements

- Design and Develop Data application using Hadoop, Hive, Spark. Scala, Sqoop. Atomic Scheduler, DB2, SQL
Server, Teradata, Kafka. -

- As per business requirements, developed complex Hive and Spark scripts for transforming and analyzing
data and maintaining data quality. data organization and metadata

 Involved in creating HIVE partition managed tables for each incremental load. Implemented Dynamic
Partitions, Buckets in HIVE for effective data access.

- Worked on a migration project to migrate data from different sources (Teradata, Hadoop, DB2) to Google
Cloud Platform (GCP) using UDP framework and transforming the data using Spark scripts.

 Used Atomic Scheduler to schedule and maintain work flows.

- Involved in data profiling activities like data type validation, NULL checks for the ingested data in the
Hadoop layer.

- Used Spark context, Spark-SQL. Data Frames, Pair RDD's & Spark YARN to improve the performance and
optimize existing algorithms. -

 Production Rollout Support which involves monitoring Workflows, Quetes and Bug fixing of Data lake.

+ Developed Spark code using Scala and Spark-SQL for faster processing of data

« Regular Interaction with the Business Team, DD administrators, to ensure and maintain smooth running of
the application.
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Claim Chart—Claim 1

1 [pre] A method of processing data of adata 1 another example, AA employs, e.g., developers qualified in big data solutions such as Hadoop and Spark:
set over a distributed system, wherein the

data set comprises a plurality of data groups,
the method comprising:

Associate Developer, IT Applications
POSTED ON 2/11/2022  AVAILABLE BEFORE &/9/2022

el American Airlines © Tulsa, OK 5 Full Time

[5] AA Associate Developer

Job Posting for Associate Developer, IT Applications at American Airlines

Location: Tulsa Bus Office (TUL-THDQ)

Additional Locations: None

Requisition 1D: 55022 -
All you'll need for success ... continued

Intro - . . .

Preferred Qualifications- Education & Prior Job Experience

Are you ready to explore a world of pessibilties, both at werk and ¢

travel the world, grow your expertise and become the bestversion - pjrjine industry experience, including business processes and supporting technology desired

with flexibility and grace, leaming new skills and advancing your cz

your personal and work life and hop on board! Experience architecting and implementing data analytics solutions in Azure
Why you'll love this job Experience with Big Data Bl solutions including Hadoop (HDInsight/Spark), Azure SQL DW, etc.
ible for leveraging cutting edge technology to solve busine EXPeErience in programming utilizing C#, Python, JavaScript or similar languages is a plus

the development process from incaption through transitien, advoc
oriented development tools o analyze, model, design, construct a1

Experience in predictive analytics (especially Azure ML)
Mainframe SCEPTRE

Skills, Licenses & Certifications

Experience with Agile project management methodology

Demonstrated initiative, flexibility, and ability to adapt to changing priorities and work environments
Possess a keen desire to learn and expand depth of knowledge

Ability to analyze complex problems and implement solutions and/or workarounds

Proficiency in Microsoft Suite (Word, Excel, PowerPoint, and Visio)
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Claim Chart—Claim 1

1 [pre] A method of processing data of adata 1 another example, AA utilizes Teradata Vantage, which employs similar functionality to Hadoop, Hive, and/or Spark:
set over a distributed system, wherein the

data set comprises a plurality of data groups,

the method comprising:

American Airlines ‘g

American Airlines is the world’s largest airline when measured by
fleet size, scheduled passengers carried, and number of
destinations served. Its mission is to “care for people on life’s
journey.”

The airline averages 6,800 flights per day to more than 365 destinations in 61 countries and in 2021, safely transported 164M
passengers. This impressive airline fuels business-critical operations across multiple business departments performing analytics for
revenue management, technical operations, network planning, marketing, cargo, passenger sales, and more, all using Teradata

Vantage as its connected cloud data platform. Data is the fuel for American Airlines and analytics are the propulsion that lifts

American Airlines above the everyday turbulence encountered by irline operators.

[27] AA Using Teradata
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Claim Chart—Claim 1

1 [pre] A method of processing data of a data
set over a distributed system, wherein the
data set comprises a plurality of data groups,
the method comprising:

Teradata Vantage employs similar functionality to Hadoop, Hive, and/or Spark:

System Properties Comparison Hive vs. Spark SQL vs. Teradata

Please select another system to include it in the comparison.

Editorial information provided by DB-Engines

Name

Hive X

Spark SQL X

Teradata X

Description

data warehouse software for querying and
managing large distributed datasets, built on
Hadoop

Spark SQL is a component on top of 'Spark Core'
for structured data processing

A hybrid cloud data analytics software platform
(Teradata Vantage)

Primary database model

Relational DBMS

Relational DBMS

Relational DBMS

Secondary database models

Document store
Graph DBMS
Spatial DBMS
Time Series DBMS

DB-Engines Ranking @ .
Trend Chart 2%

Score  80.60
Rank #17 Overall
#11 Relational DBMS

Score 22.58
Rank #36 Overall
#22 Relational DBMS

Score  66.07
Rank  #18 Overall
#12 Relational DBMS

Website

hive.apache.org

spark.apache.org/sql

www.teradata.com

Technical documentation

cwiki.apache.org/confluence/display/Hive/Home

spark.apache.org/docs/latest/sql-programming-
guide.html

docs.teradata.com

Developer

Apache Software Foundation &

Apache Software Foundation

Teradata

Initial release

2012

2014

1984

Current release

3.1.3, April 2022

3.3.0 ( 2.13), June 2022

Teradata Vantage 1.0 MU2, January 2019

[24] System Properties Comparison

License @ Open Source @ Open Source @ commercial
Cloud-based only @ no no no
DBaa$s offerings (sponsored links)
Implementation language Java Scala
Server operating systems All 0S with a Java VM Linux hosted
0s X Linux
Windows
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Claim Chart—Claim 1

1 [pre] A method of processing data of a data

set over a distributed system, wherein the
data set comprises a plurality of data groups,
the method comprising:

Teradata Vantage employs similar functionality to Hadoop, Hive, and/or Spark:

| Comparison Table Between Hadoop and Teradata

Below are the lists of points, describe the Differences between Hadoop and Teradata :

Basis of Comparison

Parallel Processing

Share-nothing Architecture

Highly Scalable

Teradata

Workload is divided across the system
and evenly among the processors in

the system.

Teradata task executing in a virtual
pracessor is independent of the tasks

in other virtual processors.

More nodes/disks can be added but

will increase the licensing cost.

[25] Hadoop vs Teradata

Hadoop

Workload is divided among the
different nodes on which relevant data
is present and each node processes the
task individually in parallel which
reduces the overall time taken to

complete the task.

Task execution on any node of the
Hadoop is independent to tasks

executing on other nodes.

More number of nodes/disks can be
added as and when required to
increase the processing and storage

power.
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Claim Chart—Claim 1
| ClaimFeature |  Evidence

1 [pre] A method of processing data of adata  Teradata Vantage employs similar functionality to Hadoop, Hive, and/or Spark:
set over a distributed system, wherein the

data set comprises a plurality of data groups,

the method comprising:

The Best Alternative to Hadoop

The Teradata Hadoop Migration Program is a lifeline for companies who need an
alternative to Hadoop due to the high cost, production difficulty, infrastructure
complexity, lack of skills, and limited insight that comes with the best-intentioned
Hadoop deployments. Teradata Vantage is the Hadoop replacement proven to drive

maximum business value through analytical insight.

This program quickly, easily migrates existing Hadoop data and workloads to Vantage
and cloud low-cost object storage using robust and proven migration methodologies

and tools.

[28] Hadoop Migration Program
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Claim Chart—Claim 1

1 [pre] A method of processing data of a data  The Accused Instrumentalities are based on Hadoop, Hive, Spark, Teradata Vantage, and/or other functionality, which
set over a distributed system, wherein the enables processing of data of a data set over a distributed system.

data set comprises a plurality of data groups,

the method comprising:

[10] Speed Up Your Queries with Hive LLAP Engine at 12:

Introducing Hive LLAP

= “Live Long and Process” or “Low Latency Analytical Processing”
* Not an execution engine (like Tez), LLAP simply enhances the Hive execution model
= Built for fast query response time against smaller data volumes
* Allows concurrent execution of analytical workloads

* Intelligent memory caching for quick startup and data sharing
* Caches most active data in RAM
= Shared cache across clients

* Persistent server used to instantly

execute queries o
« LLAP daemons are “always on” LIVE LONG
» Data passed to execution as it becomes ready AND PROSPER
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Claim Chart—Claim 1
| ClaimFeature [ Evidence

1 [pre] A method of processing data of adata  Each of the Accused Instrumentalities are implemented over a distributed system:
set over a distributed system, wherein the

data set comprises a plurality of data groups,

the method comprising:

[1] An introduction to Apache Hadoop for big data at 2:

The Apache Hadoop framework is composed of the
following modules

. Hadoop Common: contains libraries and utilities needed by other Hadoop modules

. Hadoop Distributed File System (HDFS): a distributed file-system that stores data
on the commodity machines, providing very high aggregate bandwidth across the
cluster

. Hadoop YARN: a resource-management platform responsible for managing
compute resources in clusters and using them for scheduling of users' applications

. Hadoop MapReduce: a programming model for large scale data processing

{1

w

B

All the modules in Hadoop are designed with a fundamental assumption that hardware
failures (of individual machines, or racks of machines) are common and thus should be
automatically handled in software by the framework. Apache Hadoop's MapReduce
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Claim Chart—Claim 1

1 [pre] A method of processing data of adata  Each of the Accused Instrumentalities are implemented over a distributed system:
set over a distributed system, wherein the

data set comprises a plurality of data groups,
the method comprising:

[11] Apache Hive:

Apache Hive is a data warehouse software project built on top of
Apache Hadoop for providing data query and analysis.13! Hive gives
an SQL-like interface to query data stored in various databases and
file systems that integrate with Hadoop. Traditional SQL queries
must be implemented in the MapReduce Java API to execute SQL
applications and queries over distributed data. Hive provides the
necessary SQL abstraction to integrate SQL-like queries (HiveQL)
into the underlying Java without the need to implement queries in
the low-level Java API. Since most data warehousing applications
work with SQL-based querying lanFuages, Hive aids portability of
SQL-based applications to Hadoop.[4] While initially developed by
Facebook, Apache Hive is used and developed by other companies
such as Netflix and the Financial Industry Regulatory Authority
(FINRA).I5116] Amazon maintains a software fork of Apache Hive
included in Amazon Elastic MapReduce on Amazon Web Services.!7)
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Claim Chart—Claim 1

1 [pre] A method of processing data of a
data set over a distributed system, wherein
the data set comprises a plurality of data
groups, the method comprising:

The Accused Instrumentalities include a method of processing data of a data set over a distributed system, wherein the

data set comprises a plurality of data groups:

| Comparison Table Between Hadoop and Teradata

Below are the lists of points, describe the Differences between Hadoop and Teradata :

Basis of Comparison

Parallel Processing

Share-nothing Architecture

Highly Scalable

Teradata

Workload is divided across the system
and evenly among the processors in

the system.

Teradata task executing in a virtual
processor is independent of the tasks

in other virtual processors.

More nodes/disks can be added but

will increase the licensing cost.

Hadoop

Workload is divided among the
different nodes on which relevant data
is present and each node processes the
task individually in parallel which
reduces the overall time taken to

complete the task.

Task execution on any node of the
Hadoop is independent to tasks

executing on other nodes.

More number of nodes/disks can be
added as and when required to
increase the processing and storage

power.

[25] Hadoop vs Teradata

American Airlines/Hilton, Ex. 1018, p.28
American Airlines/Hilton v. R2 Solutions

IPR2023-00887



Claim Chart—Claim 1

Claim Feature

1 [pre] A method of processing data of adata  The Accused Instrumentalities include a data set comprising a plurality of data groups. For example, AA collects
set over a distributed system, wherein the

data set comprises a plurality of data groups,
the method comprising: @ Information we collect and how we collect it

We collect and maintain personal information about you from many sources to understand and meet your needs, facilitate your travel, manage our business
and for other purposes disclosed to you. For example, we collect personal information about you from:

myriad of data from a variety of sources (e.g., websites, customers, vendors, etc.):

You, when you voluntarily provide us with information

‘Your transactions with American [ 1 6] AA

Other third-party sources, such as travel agents, other airiines (€.g., code share and alliance partners) and travel and hospitality service providers (e.g.

transportation or tour operators) Privacy
If the information is o be collected directly from you, you may in some cases have the option ta decline providing that information. However, your choice to not
provide information may impact your use of certain features or services. Policy

The personal information we collect about you through these various sources may include, but is not limited to:

Name, addresses and telephone numbers
Date of birth and gender

Emall addresses, fax numbers and pager numbers

Social media handles, including when you communicate with us through social media

AAdvantage® account number

Creditidebit card payment information, including card number(s), associated billing address(es), and expiration date(s)

Information required to facilitate travel o other services, including travel companion(s) names, emergency contacts, and photographs

Information about your travel, including booking and tinerary information, requests for assistance, interactions with staff and cabin crew, and dietary
restrictions

Digital identity credentials (such as credentials linked to facial or fingerprint verification, vaccination status, or negative test results) that you provide for
specific purposes, such as compliance with customs and immigration requirements during international travel or services in which you choose to participate

Details of your previous travel, such as previous flights and travel-related issues

Driver’s license number

Passport number, nationality and country of residence

Technical information such as your browser type, |P address, type of operating system you use, your geolocation, the name of your internet service provider,
mobile advertising identifiers, and pages visited on our Services

Information provided via survey, focus group or other marketing research efforts

‘When you send us an email or online customer service request, we will retain the content of the message, your email address or any contact information
you provide, and our response in order to handle any follow-up questions you may have. We also use this information to measure how effectively we
address your concems

Corporate-contract, employer and/or other corporate affiliation (.g.. employer name. title, work address and contact information). including Business Extra®
acceunt information (e.g., tax ID, business type, number of employees, number of business travelers, and travel manager information)
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Claim Chart—Claim 1

1 [pre] A method of processing data of a
data set over a distributed system, wherein
the data set comprises a plurality of data
groups, the method comprising:

In another example, Hadoop runs in clusters, indicating that the data set comprises a plurality of data groups
Additionally, Spark revolves around RDDs which are a plurality of elements (e.g., data groups) that can be operated ir

parallel.

[13] Apache Spark FAQ at 1:
How does Spark relate to Apache Hadoop?
Spark is a fast and general processing engine compatible with Hadoop data. It can run in Hadoop clusters through YARN or Spark's standalone mode, and it
can process data in HDFS, HBase, Cassandra, Hive, and any Hadoop InputFormat. It is designed to perform both batch processing (similar to MapReduce)
and new workloads like streaming, interactive queries, and machine learning.

[17] RDD Programming Guide at 4, 2:

Resilient Distributed Datasets (RDDs)

Spark revolves around the concept of a resilient distributed dataset (RDD), which is a fault-tolerant collection of elements that can be operated on
in parallel. There are two ways to create RDDs: parallelizing an existing collection in your driver program, or referencing a dataset in an external
storage system, such as a shared filssystem, HDFS, HBase, or any data source offering a Hadoop InputFormat.

Overview

At a high level, every Spark application consists of a driver program that runs the user's main function and executes various parallel operations on
a cluster. The main abstraction Spark provides is a resilient distributed dataset (RDD), which is a collection of elements partitioned across the

nodes of the cluster that can be operated on in parallel. RDDs are created by starting with a file in the Hadoop file system (or any other Hadoop-
supported file system), or an existing Scala collection in the driver program, and transforming it. Users may also ask Spark to persist an RDD in

memery, allowing it to be reused efficiently across parallel operations. Finally, RDDs automnatically recover from node failures.
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the  The method performed by the Accused Instrumentalities include partitioning the data of each one of the data group:
data groups into a plurality of data

partitions that each have a plurality of
key-value pairs and providing each data selected one of a plurality of mapping functions that are each user-configurable to independently output a plurality o
partition to a selected one of a plurality

of mapping functions that are each user-
configurable to independently output a intermediate data for that data group and identifiable to that data group.

into a plurality of data partitions that each have a plurality of key-value pairs and providing each data partition to :
lists of values for each of a set of keys found in such map function’s corresponding data partition to form corresponding

plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that independent chunks (data partitions), which are processed by Mapper functions:
data group and identifiable to that data
group,

For example, in the Accused Instrumentalities’” Hadoop MapReduce framework, the input data is partitioned intc

[2] MapReduce Tutorial at 2:

A MapReduce job usually splits the input data-set into independent
chunks which are processed by the map tasks in a completely
parallel manner. The framework sorts the outputs of the maps,
which are then input to the reduce tasks. Typically both the input
and the output of the job are stored in a file-system. The
framework takes care of scheduling tasks, monitoring them and
re-executes the failed tasks.
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data [4] HadoopMapReduce at 1:
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set

; o As key-value pairs are read from the RecordReader they are passed to the configured
of keys found in such map function’s . . . - .
corresponding data partition to form @ Mapper. The user supplied Mapper does whatever it wants with the input pair and
corresponding intermediate data for that calls & QuipuiCollecior.collect with key-value pairs of its own choosing. The output it
data group and identifiable to that data generates must use one key class and one value class. This is because the Map output
group, . . i _ h N

will be written into a SequenceFile which has per-file type information and all the records

must have the same type (use subclassing if you want to output different data
structures). The Map input and output key-value pairs are not necessarily related
typewise or in cardinality.

The data partitions with key-value pairs are passed to user-configurable Mapper functions for further processing:
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the  The Mapper function maps the key-value pairs to form intermediate key-value pairs:
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data [2] MapReduce Tutorial at 7:
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s Mapper
corresponding data partition to form
corresponding intermediate data for that

Mapper maps input key/value pairs to a set of intermediate key/value pairs.

data group and identifiable to that data Maps are the individual tasks that transform input records into intermediate records. The transformed intermediate
group, records do not need to be of the same type as the input records. A given input pair may map to zero or many output
pairs.
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Claim Chart—Claim 1
[ ClaimFeatwe | Evidence

1 [a] partitioning the data of each one of the 1 another example, with Spark, a data set is first partitioned into a plurality of elements and distributed across nodes
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data

This distribution of elements is called a resilient distributed dataset (RDD):

partition to a selected one of a plurality of [17] RDD Programming Guide at 2, 4, 5:
mapping functions that are each user- e
configurable to independently output a Overview

plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form

At a high level, every Spark application consists of a driver program that runs the user’s main function and executes various parallel operations on
a cluster. The main abstraction Spark provides is a resilient distributed dataset (RDD), which is a collection of elements partitioned across the
nodes of the cluster that can be operated on in parallel. RDDs are created by starting with a file in the Hadoop file system (or any other Hadoop-

corresponding intermediate data for that ’

dat AT e e dhi supported file system), or an existing Scala collection in the driver program, and transforming it. Users may also ask Spark to persist an RDD in
CLE) (U Elnle] Tl S WD) Uik CE1E) memory, allowing it to be reused efficiently across parallel operations. Finally, RDDs automatically recover from node failures.

group,

Resilient Distributed Datasets (RDDs)

Spark revolves around the concept of a resilient distributed dataset (RDD), which is a fault-tolerant collection of elements that can be operated on
in parallel. There are two ways to create RDDs: parallefizing an existing collection in your driver program, or referencing a dataset in an external
storage system, such as a shared filesystem, HDFS, HBase, or any data source offering a Hadoop InputFormat.

One important parameter for parallel collections is the number of partitions to cut the dataset into. Spark will run one task for each partition of the
cluster. Typically you want 2-4 partitions for each GPU in your cluster. Normally, Spark tries to set the number of partitions automatically based on
your cluster. However, you can also set it manually by passing it as a second parameter to parallelize (e.g. sc.parallelize(data, 10)). Note:

'some places in the code use the term slices (a synonym for partitions) to maintain backward compatibility.
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data
group,

[12] Spark in Action:

[
Each part (piece or slice) of an RDD is called a partition.

2

1
‘When you load a text file from your local

filesystem into Spark, for example, the file’s contents are split into partitions, which are evenly

distributed to nodes in a cluster. More than one partition may end up on the same node. The sum of all

those partitions forms your RDD. This is where the word distributed in resilient distributed dataset

comes from. Figure 4.1 shows the distribution of lines of a text file loaded into an RDD in a five-node

cluster. The original file had 15 lines of text, so each RDD partition was formed with 3 lines of text.

Each RDD maintains a list of its partitions and an optional list of preferred locations for computing the

partitions.

Figure 4,1, Simy
loading a text f

of text, so each partition was formed with 3 lines of text.

look at partitions of an RDD in a five-node cluster, The RDD was created by
ing the textFile method of SparkContext. The loaded text file had 15 lines

Node1

Network | Noss3

Noded

Partitons
. ==

-~ ROD
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality of
mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data
group,

In the Accused Instrumentalities, the data partitions have a plurality of key-value pairs. For example, one form of the

RDDs is a pair RDD, which includes key/value pairs:

[18] Learning Spark:

Spark provides special operations on RDDs containing key/value pairs. These RDDs are called pair RDDs. Pair

RDDs are a useful building block in many programs, as they expose operations that allow you to act on each key

in parallel or regroup data across the network. For example, pair RDDs have a reduceByKey () method that can

aggregate data separately for each key, and a join() method that can merge two RDDs together by grouping
elements with the same key. It is common to extract fields from an RDD (representing, for instance, an event

time, customer ID. or other identifier) and use those fields as keys in pair RDD operations.

[12] Spark in Action: 4.1. WORKING WITH PAIR RDDS

Storing data as key-value pairs offers a simple, general, and estensible data model because each key-
value pair can be stored independently and it's easy to add new types of keys and new types of values.
This extensibility and simplicity have made this practice fundamental to several frameworks and

applications. For example, many popular caching systems and NoSQL databases, such as memcached
and Redis, are key-value stores. Hadoop's MapReduce also operates on key-value pairs (as you can see,

in appendix A)

Keys and values can be simple types such as integers and strings, as well as more-complex data
structures. Data structures traditionally used to represent key-value pairs are associative arrays, also

called dictionaries in Python and maps in Scala and Java.

In Spark, RDDs containing kev-value tuples are called pair RDDs. Although you don’t have to use data

in Spark in the form of key-value pairs (as you've seen in the previous chapters), pair RDDs are well

suited (and indispensable) for many use cases. Having keys along with the data enables you to
ageregate, sort, and join the data, as youll soen see. But before doing any of that, the first step is to

create a pair RDD, of course.
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data

group,

The Accused Instrumentalities provide each data partition to one of a plurality of mapping functions. For example, the

RDDs support two types of data operations: transformations and actions.

[17]

RDD Programming Guide at 6:
RDD Operations

RDDs support two types of operations: transformations, which create a new dataset from an existing one, and actions, which return a value to the

driver program after running a computation on the dataset. For example, map is a transformation that passes each dataset element through a
function and returns a new RDD representing the results. On the other hand, reduce is an action that aggregates all the elements of the RDD using

some function and returns the final result to the driver program (although there is also a parallel reduceByKey that returns a distributed dataset).

All transformations in Spark are lazy, in that they do not compute their results right away. Instead, they just remember the transformations applied
to some base dataset (e.g. a file). The transformations are only computed when an action requires a result to be returned to the driver program.
This design enables Spark to run more efficiently. For example, we can realize that a dataset created through map will be used in a reduce and

return only the result of the reduce to the driver, rather than the larger mapped dataset.
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1 [a] partitioning the data of each one of the  Eyamples of transformation functions: Transformations &

data groups into a plurality of data
i X The following table lists some of the common transformations supported by Spark. Refer to the RDD AP doc (Scala,
partitions that each have a plurality of Java, Pytnon, R) and pair RDD functions doc (Scala, Java) for details.

key-value pairs and providing each data [17] RDD Programming Guide at 11-12:

.. . Transformation Meaning
partition to a selected one of a plurality
a A map(func) Retum a new distributed dataset formed by passing each element
of mapping functions that are each user- of the source through a function func
configurable to independently output a filter(func) Retum a new dataset formed by selecting those elements of the
plurality of lists of values for each of a set S0UrCe on whieh func fetums true
of keys found in such map function’s flatMap(func) similar to map, but each input item can be mapped to 0 or more

output items (so func should return a Seq rather than a single item).

corresponding data partition to form

. . . mapPartitions(func) Similar to map, but runs separately on each partition (block) of the
Corl’espondlng Intermedlate data for that RDD, so func must be of type Iterator<T> => lterator<U> when
data group and identifiable to that data running on an RDD of type T
group, mapPartitionsWithindex(func) Similar to mapPartitions, but also provides func with an integer

value representing the index of the partition, so func must be of
type (Int, Iterator<T>) => lterator<U> when running on an RDD of
type T

] a dataset of (K, V) pairs, retums a dataset of (K, lterable<v>) pairs
Note: If you are grouping in order to perform an agaregation (such as a sum or average)
over each key, using reducstyiey O aggrsgatanykay will yiold much botier performance.
Note: By default, the leve! of paralielism in the output depends on the number of partitions of
the parent RDD. You can pass an optional nunvar ti tiens argument to set a different
number of tasks.

[ ) & datasel of (K. V) pairs, relurns a datasel of (K, V) peirs where he values
for each key are aggregated using the given reduce function func, which must be of type
(VV)=> V. Like in groupeykey, the number of reduce tasks is configurable through an
optional second argument

Op, combOp,  dalasel of (K, V) pairs, returns a datasel of (K, U) pairs where the values
[numPartiions]) for each key are aggregated using the given combine functions and a neutral “zero” value:
Allows an aggregated value type that is different than the input valuie type, while avoiding

unnecessary allecations. Like in gr ouptykey, the number of reduce lasks is eonfigurable
through an optional second argument
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1 [a] partitioning the data of each one of the  Exemplary transformation operations include narrow and wide transformations. Wide transformations (also callec
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality [19]
of mapping functions that are each user-
configurable to independently output a

“shuffle”) operate on data from multiple partitions. Wide transformations include aggregateByKey, reduceByKey, etc.

Spark RDD Transformations at 2-3:

plurality of lists of values for each of a set RDD Transformation Types Functions such as map(), mapPartition(),
of keys found in such map function’s ELatMAn, SRiEn). Tiidnlh o
= e examples of narrow transformation

corresponding data partition to form There are two types are transformations.
corresponding intermediate data for that Wider Transformation
data group and identifiable to that data
group Narrow Transformation Wider transformations are the result of

3

ByKey() functions and

group

these compute data that
meaning there will be data movements between

Narrow transformations are the result of map(). Gl T o

and filter() functions and these compute data that
live on a single partition meaning there will not be

partitions to execute wider transformations. Since

these shuffles the data, they also called shuffle

any data movement between partitions to execute <
transformations.

narrow transformations.

Functions such as groupByKey(),
aggregateByKey (). aggregate(), join(),
repartition() are some examples of a wider
transformations.
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1 [a] partitioning the data of each one of the [20] Apache Spark Quick Start Guide:

data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data

group,

Wide transformations

Wide transformations involve a shuffle of the data between the partitions. The eroupsykey(), reaucesykey(),

join(), distinet(), ANd intersect() are some examples of wide transformations. In the case of these

transformations, the result will be computed using data from multiple partitions and thus requires a

shuffle. Wide transformations are similar to the shuffle-and-sort phase of MapReduce. Let's

understand the concept with the help of the following example:
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of

Another example of a mapping function is a shuffle transformation, which, when executed, runs a map task on all dat:
partitions first.

key-value pairs and providing each data [21] Spark SQL Shuffle Partitions:

partition to a selected one of a plurality .

of mapping functions that are each user- What is Spark Shuffle?

configurable to independently output a

plurality of lists of values for each of a set Shuffling is @ mechanism Spark uses to redisiribute the data across different executors and
of keys found in such map function’s even across machines. Spark shuffling triggers for transformation operations like
corresponding data partition to form gropByKey(), reducebyKey(), join(), groupBy() e.t.c

corresponding intermediate data for that

data group and identifiable to that data Spark Shuffle is an expensive operation since it involves the following

group, = Disk /O

» Involves data serialization and deserialization
* Network I/O

When creating an ROD, Spark doesn't necessarily store the data for all keys in a partition since
at the time of creation there is no way we can set the key for the data set

Hence, when we run the reduceByKey() operation to aggregate the data on keys, Spark does
the following.

Spark first runs map tasks on all partitions which groups all values for a single key.
The results of the map tasks are kept in memory.
When results do not fit in memory, Spark stores the data on a disk.

Spark shuffles the mapped data across partitions,_some times it also stores the shuffled data
into a disk for reuse when it needs to recalculate

= Run the garbage collection
» Finally runs reduce tasks on each partition based on key
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the  The Accused Instrumentalities include a plurality of mapping functions that are each user-configurable.
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data [22] Apache Spark Map vs. FlatMap at 3-4:
partition to a selected one of a plurality
of mapping functions that are each user-
configurable to independently output a

plurality of lists of values for each of a set ] Spa[‘k Map Transformati()n
of keys found in such map function’s
corresponding data partition to form A map is a transformation operation in Apache Spark. It applies to each element of RDD and it returns

corresponding intermediate data for that
data group and identifiable to that data
group,

the result as new RDD. In the Map, operation developer can define his own custom business logic. The same
logic will be applied to all the elements of RDD.

Spark Map function takes one element as input process it according to custom code (specified by the

developer) and returns one element at a time. Map transforms an RDD of length N into another RDD of

length N. The input and output RDDs will typically have the same number of records.
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1[a] partitioning the data of each one of the \yhen a mapping function is applied, intermediate files are created for that partition. For example, as seen below, Sparl
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality [12] Spark in Action: | 4.2.2. Understanding and avoiding unnecessary shuffling
of mapping functions that are each user-
configurable

takes the key values and writes that data to intermediate files on each node of the distributed system.

Physical movement of data between partitions is called shuffling. It occurs when data from multiple
partitions needs to be combined in order to build partitions for a new RDD. When grouping elements

by key, for example, Spark needs to examine all of the RDD’s partitions, find elements with the same

key, and then physically group them, thus forming new partitions.
—

and identifiable to that data To visualize what happens with partitions during a shuffle, well use the previous example with the

rou 2 : 5
group, aggregateByKey transformation (from section 4.1.2). The shuffle that occurs during that

transformation is illustrated i} figure 4.2. |

The transform function puts all values of each key in a single partition (partitions P1 to P3) into a list.

Spark then writes this data to intermediate files on each node. In the next phase, the merge function is

called to merge lists from different partitions, but of the same key, into a single list for each key. The

default partitioner (HashPartitioner) then kicks in and Puts each key in its proper partition.

Tasks that immediately precede and follow the shuffle are called map and reduce tasks, respectively.

The results of map tasks are written to intermediate files (often to the OS'’s filesystem cache only) and
read by reduce tasks. In addition to being written to disk, the data is sent over the network, so it’s

important to try to minimize the number of shuffles during Spark jobs.
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Claim Chart—Claim 1
| ClaimFeature [ Evidence

1 [a] partitioning the data of each one of the 1y the below example, each of the plurality of data partitions has a plurality of key-value pairs. Each data partitior

data groups into a plurality of data . . X . X .
partitions that each have a plurality of (e.g., RDD1 - P1 on Node 1) is provided to mapping functions (e.g., the pictured transform function). The transforn
key-value pairs and providing each data function is user-configurable. Each transform function outputs a plurality of list files (e.g., files 6, 2, 3, in Interim file:
partition to a selected one of a plurality 1) Thig intermediate data each correspond to a set of keys in the data partition (see the arrows between each key ir
of mapping functions that are each user-

configurable RDD1 - P1 and Interim files 1). These values are identifiable by the data group.

[12] Spark in Action: Mapping Function
TransfoPw function Intermediat files hold The merge function merges
merges valyes inside| partially me -ged values values between partitions
each partition. before the shuffle phase. (the shuffle phase).

3 RDD1 - P1 Interm. fles 1 / [rov2 1
6 | 10 6 | (10,53 ] [ 1] assoan
gzl 3 2| e B
g .
By i .
Data Partition 6|53 g 3| @
3 |25 L
ROD1 - P2 Interm. fles 2 RDD2- P2
5] s — 5] ® | [2] euie
z | 5 — - o
| EED g 1 | (18,50 g r‘» ®)
M s g 14| @ ®
4|7
RDD1-P3 Interm. fles 3 RDD2- P3
2 |16 H 271 eo (3] w599
z =4
gl H g 11 en {6 [ (o053
@ 3 | H g 3 (98)
4 |« H 4| @)
Tigure 4.2 shuffle during the ion on.an RDD with three
het nction, passed to aggregateByKey, merges values in partitions. The

e ion, =
‘merge function merges values between partitions during the shuffle phase. Intermediate files
hold values merged per partition and are used during the shuffle phase.
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Claim Chart—Claim 1

1 [a] partitioning the data of each one of the
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality of
mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set
of keys found in such map function’s
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data
group,

In another example, Teradata Vantage includes partitioning the data of each one of the data groups into a plurality o
data partitions that each have a plurality of key-value pairs and providing each data partition to a selected one of :
plurality of mapping functions that are each user-configurable to independently output a plurality of lists of values fo
each of a set of keys found in such map function’s corresponding data partition to form corresponding intermediate dat:
for that data group and identifiable to that data group. The particular details are in AA’s possession, custody, anc

control.

American Airlines ‘\

American Airlines is the world’s largest airline when measured by
fleet size, scheduled passengers carried, and number of
destinations served. Its mission is to “care for people on life’s
journey.”

The airline averages 6,800 flights per day to more than 365 destinations in 61 countries and in 2021, safely transported 164M
passengers. This impressive airline fuels business-critical operations across multiple business departments performing analytics for
revenue management, technical operations, network planning, marketing, cargo, passenger sales, and more, all using Teradata

Vantage as its connected cloud data platform. Data is the fuel for American Airlines and analytics are the propulsion that lifts

American Airlines above the everyday turbulence encountered by airline eperators.

[27] AA Using Teradata
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1 [b] wherein the data of a first data group
has a different schema than the data of a
second data group and the data of the
first data group is mapped differently than
the data of the second data group so that
different lists of values are output for the
corresponding different intermediate
data, wherein the different schema and
corresponding different intermediate data
have a key in common; and

In the Accused Instrumentalities, the data of a first data group has a different schema than the data of a second dat:
group and the data of the first data group is mapped differently than the data of the second data group so that differen
lists of values are output for the corresponding different intermediate data, wherein the different schema anc
corresponding different intermediate data have a key in common. For example, the Schema class in Hive is defined fo
each data set. Thus, the data of a first data group can have a different schema than the data of a second data group.

[7] Class Schema:

public static enum Schema. Fields
extends Enum<Schema. Fields:
implements org.apache.thrift.TFieldIdEnum

The set of fields this struct contains, along with convenience methods for finding and manipulating them.
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1 [b] wherein the data of a first data group In the Accused Instrumentalities, the data of the first data group if mapped differently than the data of the second dat:
has a different schema than the data of a

second data group and the data of the
first data group is mapped differently [8] Hive Tutorial at 15:
than the data of the second data group

pported in th. e lanquage, for example, in

so that different lists of values are output erscana Wn ¢ a he data strea ng features natively su H C
X . order to run a custom mapper script - map_script - and a custom reducer script - reduce_script - the user can issue the following command which uses the
for the corresponding different TRANSFORM clause to embed the mapper and the reducer scripts.

intermediate data, wherein the different
schema and corresponding different
intermediate data have a key in common;
and

group. For example, data partitions can be processed by using different user-configured Mappers:

[4] HadoopMapReduce:

As key-value pairs are read from the RecordReader they are passed to the configured
@ Mapper. The user supplied Mapper does whatever it wants with the input pair and
calls @ QutputCollector collect with key-value pairs of its own choosing. The output it
generates must use one key class and one value class. This Is because the Map output
will be written into a SequenceFile which has per-file type information and all the records
must have the same type (use subclassing if you want to output different data
structures). The Map input and output key-value pairs are not necessarily related
typewise or in cardinality.
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1 [b] wherein the data of a first data group The Mapper function maps the key-value pairs to form intermediate key-value pairs. Similarly, different Mapper:
has a different schema than the data of a

second data group and the data of the
first data group is mapped differently
than the data of the second data group so [2]
that different lists of values are output

for the corresponding different

intermediate data, wherein the different
schema and corresponding different

intermediate data have a key in common; Mapper maps input key/value pairs to a set of intermediate
d .
o key/value pairs.

generate different intermediate results:

MapReduce Tutorial:

Maps are the individual tasks that transform input records into
intermediate records. The transformed intermediate records do
not need to be of the same type as the input records. A given
Input pair may map to zero or many output pairs.
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1 [b] wherein the data of a first data group A Hive JOIN query may be used to join two datasets that have a key in common:
has a different schema than the data of a

second data group and the data of the
first data group is mapped differently than  [9] LanguageManual Joins:
the data of the second data group so that
different lists of values are output for the
corresponding different intermediate
data, wherein the different schema and
corresponding different intermediate
data have a key in common; and

Examples
Some salient points to consider when writing join queries are as follows:

+ Complex join expressions are allowed e.g.

SELECT a.* FROM a JOIN b ON (a.id = b.id)

SELECT a.* FROM a JOIN b OM (a.id = b.id AND a.department = b.department)

SELECT a.* FROM a LEFT OUTER JOIN b ON (a.id <> b.id)
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1 [b] wherein the data of a first data group Spark supports multiple types of structure data, each with its own schema.
has a different schema than the data of a
second data group and the data of the Structured Data with Spark SQL
first data group is mapped differently than  [18] Learning Spark:

Spark SQL is a component added in Spark 1.0 that is quickly becoming Spark’s preferred way to work with

the data of the second data group so that
different lists of values are output for the
corresponding different intermediate

data, wherein the different schema and
corresponding different intermediate data cover Spark SQL in more detail in Chapter 9. but for now, we show how to use it to load data from a few

structured and semistructured data. By structured data, we mean data that has a schema—that is, a consistent set

of fields across data records. Spark SQL supports multiple structured data sources as input, and because it

understands their schema. it can efficiently read only the fields you require from these data sources. We will

have a key in common; and common sources.
Apache Hive

One common structured data source on Hadoop is Apache Hive. Hive can store tables in a variety of formats,

from plain text to column-oriented formats, inside HDFS or other storage systems. Spark SQL can load any table

supported by Hive.
JSON

If you have JSON data with a consistent schema across records, Spark SQL can infer their schema and load this

data as rows as well, making it very simple to pull out the fields you need. To load JSON data, first create a

HiveContext as when using Hive. (No installation of Hive is needed in this case, though-

that is, you don’t
need a hive-site.xml file.) Then use the HiveContext. jsonFile method to get an RDD of Row objects for the
whole file. Apart from using the whole Row object, you can also register this RDD as a table and select specific
fields from it. For example, suppose that we had a JSON file containing tweets in the format shown in

Example 5-33, one per line.
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1 [b] wherein the data of a first data group
has a different schema than the data of a
second data group and the data of the
first data group is mapped differently than
the data of the second data group so that
different lists of values are output for the
corresponding different intermediate
data, wherein the different schema and
corresponding different intermediate data
have a key in common; and

[18]

Learning Spark:

File Formats

Spark makes it very simple to load and save data in a large number of file formats. Formats range from
unstructured, like text, to semistructured, like JSON, to structured. like SequenceFiles (see Table 5-1). The input

formats that Spark wraps all transparently handle compressed formats based on the file extension.

Table 5-1. Common supported file formats

Formatname  Structured Comments

Text files No Plain old text files. Records are assumed to be one per line
JSON Semi Common text-based format, semistructured; most libraries require one record
per line.
csv Ves Very common text-based format, often used with spreadsheet applications
SequenceFiles Yes A common Hadoop file format used for key/value data
[y
Protocol Yes A fast, space-efficient multilanguage format.
buffers
Objectfiles  Yes Useful for saving data from a Spark job to be consumed by shared code.

Breaks if you change your classes, as it relies on Java Serialization.

American Airlines/Hilton, Ex. 1018, p.51
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart—Claim 1

1 [b] wherein the data of a first data group [13] Apache Spark FAQ at 1:
has a different schema than the data of a

second data group and the data of the
first data group is mapped differently How does Spark relate to Apache Hadoop?

than the _data of t_he second data EIOUD Spark is a fast and general processing engine compatible with Hadoop data. It can run in Hadoop clusters through YARN or Spark's standalone mode, and it
so that different lists of values are output can process data in HDFS, HBase, Caasandra, and any Hadoop InputFormat. It is designed to perform both batch processing (similar to MapReduce)
for the corresponding different and new workloads like streaming, interactive queries, ard_machine learning.
intermediate data, wherein the different
schema and corresponding different
intermediate data have a key in common;
and [23] LanguageManual Transform at 1:

Transform/Map-Reduce Syntax

anguage, eg.inordertorun a
Ich uses the TRANSFORM clause to

Users can also plug in their own custom mappers and reducers in the data stream by using features natively supported in the|
custom mapper script - map_script - and a custom reducer script - reduce_script - the user can issue the following command
embed the mapper and the reducer scripts.
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In the Accused Instrumentalities, the different schema and corresponding different intermediate data have a key i

1 [b] wherein the data of a first data group
has a different schema than the data of a
second data group and the data of the
first data group is mapped differently than
the data of the second data group so that
different lists of values are output for the
corresponding different intermediate
data, wherein the different schema and
corresponding different intermediate
data have a key in common; and

common.

[12] Spark in Action:

Figure 4.2. A shuffle during the example aggregateByKey transformation on an RDD with three
partitions. The transform function, passed to aggregateByKey, merges values in partitions. The
merge function merges values between partitions during the shuffle phase. Intermediate files
hold values merged per partition and are used during the shuffle phase.

Transform function Intermediate files hold The merge function merges
merges values inside partially merged values values between partitions
each partition. before the shuffle phase. (the shuffle phase).
N \ V4
\ \ i
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g =
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1 [b] wherein the data of a first data group In another example, in Teradata Vantage, the data of a first data group has a different schema than the data of :
has a different schema than the data of a

second data group and the data of the
first data group is mapped differently than  that different lists of values are output for the corresponding different intermediate data, wherein the different schem:
the data of the second data group so that

different lists of values are output for the
corresponding different intermediate of data of different schema. The particular details are in AA’s possession, custody, and control.

second data group and the data of the first data group is mapped differently than the data of the second data group s

and corresponding different intermediate data have a key in common. For example, Teradata Vantage enables merging

data, wherein the different schema and
corresponding different intermediate data
have a key in common; and

Syntax Elements

[26] Teradata Vantage select_options
. For information on the select options, see the description of SELECT statements in Tert
User Guide table name

For information, see the description of SELECT statements

in Teradata

e SQL Data
correlation_name

For information,
subquery

For information, see the
derived_tably

For inf

column_name_list
For information, s
analytic_function
Th

ation on Teradata ML Engine functions, se
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1 [c] reducing the intermediate data for the
data groups to at least one output data
group, including processing the
intermediate data for each data group in a
manner that is defined to correspond to
that data group, so as to resultin a
merging of the corresponding different
intermediate data based on the key in
common,

The method performed by the Accused Instrumentalities include reducing the intermediate data for the data groups t
at least one output data group, including processing the intermediate data for each data group in @ manner that i
defined to correspond to that data group, so as to result in a merging of the corresponding different intermediate dat:
based on the key in common.

For example, the Reducer function reduces the intermediate values into a smaller set of values. This function operate:
in three phases: (1) Shuffle; (2) Sort; and (3) Reduce. The Shuffle and Sort phases operate on the output of variou:
Mappers and group data before the final Reduce phase based on a common key.

) Reducer
[2] MapReduce Tutorial:

Reducer reduces a set of intermediate values which share a key to a smaller set of
values.

The number of reduces for the job is set by the user via
Job.setNumReduceTasks(int).

Overall, Reducer implementations are passed the Job for the job via the
Job.setReducerClass(Class) method and can override it to initialize themselves. The
framework then calls reduce(WritableComparable, Iterable<Writable=, Context)
method for each <key, (list of values): pair in the grouped inputs. Applications
can then override the cleanup(Context) method to perform any required cleanup.
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the For example, the intermediate data is processed such that the corresponding different intermediate data is mergec
data groups to at least one output data
group, including processing the

based on keys that are common to individual elements of the intermediate data.

intermediate data for each data groupin  [3] Interface Reducer:

a manner that is defined to correspond

to that data group, so as to resultin a Reduces a set of intermediate values which share a key to 2 smaller set of values

merging of the corresponding different The number of Reducers for the job i umReduceTasks i Reducer Implementations can access
intermediate data based on the key in tchsSal‘stf::::l‘cm ano'\;.li?ctg?ojr:dbec-lunr\allza:\on method and initialize themselves. Similarly can use the

common, Reducer has 3 primary phases

. Shuffle

Reducer is input the grouped output of a Mapper. In the phase the framework, for each Reducer, fetches the relevant partition
of the output of all the Mappers, via HT

2. Sort

The framework groups Reducer inputs by keys (si different Mappers may have output the same key) in this stage

The shuffle and sort phases occur simultanecusly 1.e. while outputs are being fetched they are merged

Secondary Sort

eys before reduction,

/ia JobConf.setOutputValueGroupingComparator{Class}.Since

Class(Clas an be used to control how intermediate keys are grouped, these can be
ndary sort on values.

If equivalence
then one may s
JobConf
u In conju

ion to simulate se

For example, say that you want to find duplic web pages and tag them all with the url of the "best” known example. You
would set up the job
= Map Input Key
= Map Input Value: document
= Map Cutput Key: document checksum, url pagerank
» Map Cutput Value: url
. ;
.

ecksum
y checksum and then decreasing pagerank
tvalueGroupingComparator: by checksum

In this phase the reduce(0Object, Iterator, OutputCollector, Reporter) method is called foreach <key, (list of
values)> pair in the grouped inputs
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the The Reduce function operates on different sets of input data (intermediate data) that have a key in common. From thi:
data groups to at least one output data

group, including processing the processing, the Reduce function populates an output file.

intermediate data for each data group in a
manner that is defined to correspond to

: [31] Interface Reducer:
that data group, so as to resultin a =
merging of the corresponding different 4 reduce(ia k
void reduce(K2 key,
intermediate data based on the key in Iterator<v2> values,

OutputCollector

L3> output,
common,

The fram ( e of
the same type as input values. Input keys mi ot be altered. The framer Il reuse the key and value objs are
passed into the reduce, th the application should clone the objec ant to keep a copy of. In many

Cutput pairs are collec

Application: the Reporter pro

ation fi mount of ime to process
ed-out and kill that i
ven zero for no time-outs)

t lue pairs, this is crucial
assume tha ta sk. The other way of avoiding this is to set mapred

high-enough value (ol

ask timeout to a
Parameters:
key - the key.

values - the list of values to reduce.

output - to collect keys and combined values
reporter - facility to report progress
Throws:

I0Exception
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the
data groups to at least one output data
group, including processing the

Further, in Spark, the intermediate data is reduced to an output data group.

intermediate data for each data group in [21] Spark SQL Shuffle Partitions:
a manner that is defined to correspond .
to that data group, What is Spark Shuffle?

Shuffling is @ mechanism Spark uses to redistribute the data across different executors and
b even across machines. Spark shuffling triggers for transformation operations like

gropByKey(), reducebyKey(), join(), groupBy() e.t.c
Spark Shuffle is an expensive operation since it involves the following

» Disk IO
» Involves data serialization and deserialization
* Network I/O

When creating an ]

. Spark doesn't necessarily store the data for all keys in a partition since
at the time of creation there is no way we can set the key for the data set

Hence, when we run the reduceByKey() operation to aggregate the data on keys, Spark does
the following.

Spark first runs map tasks on all partitions which groups all values for a single key.

The results of the map tasks are kept in memory.

When results do not fit in memory, Spark stores the data on a disk.

Spark shuffles the mapped data across partitions, some times it also stores the shuffled data

into a disk for reuse when it needs to recalculate
= Run the garbage collection
» Finally runs reduce tasks on each partition based on key
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the
data groups to at least one output data
group, including processing the
intermediate data for each data group in
a manner that is defined to correspond
to that data group,

The Accused Instrumentalities include reducing the intermediate data for the data groups to at least one output dat:
group (e.g., a partition 1 in an RDD2). The intermediate data is processed in a manner that is defined to correspond t
that data group (e.g., aggregateByKey transformation). The result is a merging of the corresponding intermediate dat:
based on the key in common.

[12] Spark in Action: 4.2.2. Understanding and avoiding unnecessary shuffling

Physical movement of data between partitions is called shuffling. It occurs when data from multiple
partitions needs to be combined in order to build partitions for a new RDD. When grouping elements
by key, for example, Spark needs to examine all of the RDD’s partitions, find elements with the same

key, and then physically group them, thus forming new partitions.

To visualize what happens with partitions during a shuffle, we'll use the previous example with the

aggregateByKey transformation (from section 4.1.2). The shuffle that occurs during that

transformation is illustrated ir] figure 4.2. |

The transform function puts all values of each key in a single partition (partitions P1 to P3) into a list.

Spark then writes this data to intermediate files on each node. In the next phase, the merge function is

called to merge lists from different partitions, but of the same key, into a single list for each key. The

default partitioner (HashPartitioner) then kicks in and puts each key in its proper partition.

Tasks that immediately precede and follow the shuffle are called map and reduce tasks, respectively.

The results of map tasks are written to intermediate files (often to the OS’s filesystem cache only) and

read bv reduce tasks. In addition to being written to disk, the data is sent over the network, so it’s

important to try to minimize the number of shuffles during Spark jobs.
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the [12] Spark in Action:

- Transform function Intermediate files hold The merge function merges
data groups to at least one output data merges values inside partially merged values values between partitions
group, including processing the each partition. before the shuffle phase. (the shuffle phase).
intermediate data for each data group in \\‘ \ 7
a manner that is defined to correspond \ /

. RDD1 -P1 Interm. files 1 RDD2 - P1
to that data group, so as to resultin a -
merging of the corresponding different = LBy o P (10.52) @
intermediate data based on the key in ® ey 2 M2l 6o )
=)
common, 6 |53 g H 3| @9
3 25 L
RDD1 - P2 Interm. files 2 RDD2- P2
5|8 H+{ 4+ s ) A 2| Guie
z = =1
g1 ]18H 3 1 | (18,50) sl s ®)
=4
> 1 | 50 H § H o4 (73) ©
4 (73T L
RDD1 - P3 Interm. files 3 RDD2 - P3
2 | 16 1 2 (160 5 (25, 98)
g [ H 8 Ho | @) 6 | (10,53)
= 3 | 98 H § H o3 (98)
shufﬂe during the example aggragateByKey transformation on an RDD with three 4 | 41 H L H 4 (@1) L
partimions. The transform function, passed to aggregateByKey, merges values in partitions. The

merge function merges values between partitions during the shuffle phase. Intermediate files
Tolatacs mespodoer pariiion snd aresed during the shafls phae—
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Claim Chart—Claim 1

1 [c] reducing the intermediate data for the
data groups to at least one output data
group, including processing the
intermediate data for each data groupina
manner that is defined to correspond to
that data group, so as to resultin a
merging of the corresponding different
intermediate data based on the key in
common,

In another example, Teradata Vantage includes reducing the intermediate data for the data groups to at least one
output data group, including processing the intermediate data for each data group in a manner that is defined t
correspond to that data group, so as to result in a merging of the corresponding different intermediate data based or
the key in common. For example, Teradata Vantage enables merging of data of different schema. The particular detail:

are in AA’s possession, custody, and control.

[26] Teradata Vantage MR GerE ) ) o
<Input Table> should be in the following format< id ,peintl real ...pointn
User Guide ==

Output Columns:
<Output Table will be in the following format <clusterid, packedColumn, size,
withinss>

Function Owner:

db_superuser

ion function
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Claim Chart—Claim 1

1 [d] wherein the mapping and reducing The mapping and reducing operations are performed by each of the Accused Instrumentalities, which are a distributec
operations are performed by a distributed
Systern: system.
[1] An introduction to Apache Hadoop for big data:

The Apache Hadoop framework is composed of the
following modules

-

. Hadoop Common: contains libraries and utilities needed by other Hadoop modules

. Hadoop Distributed File System (HDFS): a distributed file-system that stores data
on the commedity machines, providing very high aggregate bandwidth across the
cluster

. Hadoop YARN: a resource-management platform responsible for managing
compTﬂesources in clusters and using them for scheduling of users' applications

r

w

+

. Hadoop MapReduce: a pregramming model for large scale data processing

All the modules in Hadoop are designed with a fundamental assumption that hardware
failures (of individual machines, or racks of machines) are common and thus should be
automatically handled in software by the framework. Apache Hadoop's MapReduce
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Claim Chart—Claim 1

1 [d] wherein the mapping and reducing
operations are performed by a distributed

Systern: system.

| Comparison Table Between Hadoop and Teradata

Below are the lists of points, describe the Differences between Hadoop and Teradata :

Basis of Comparison

Parallel Processing

Share-nothing Architecture

Highly Scalable

Teradata

Workload is divided across the system
and evenly among the processors in

the system.

Teradata task executing in a virtual
processor is independent of the tasks

in other virtual processors.

More nodes/disks can be added but

will increase the licensing cost.

Hadoop

Workload is divided among the
different nodes on which relevant data
is present and each node processes the
task individually in parallel which
reduces the overall time taken to

complete the task.

Task execution on any node of the
Hadoop is independent to tasks

executing on other nodes.

More number of nodes/disks can be
added as and when required to
increase the processing and storage

power.

The mapping and reducing operations are performed by each of the Accused Instrumentalities, which are a distributec

[25] Hadoop vs Teradata
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2[pre] The method of claim 1, wherein:

2[a] the at least one output data group is a plurality of output data groups.
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Claim Chart — Claim 2

2 [pre] The method of claim 1, wherein: AA infringes Claim 2 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:
each and every element of Claim 1.
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Claim Chart — Claim 2
| ClaimFeature [ Evidence

2 [a] the at least one output data group is a Additionally, in the method performed by the Accused Instrumentality, the at least one output data group is a pluralit
plurality of output data groups. of output data groups. For example, in the illustration below, RDD2 - P1 is one of the at least one output data groups

In turn, RDD2 - P1 comprises a plurality of output data groups, 1 and 4.

[12] Spark Data Groups:
Transform function Intermediate files hold The merge function merges
merges values inside partially merged values values between partitions
each partition. before the shuffle phase. (the shuffle phase).
RDD1-P1 \ Interm. files 1 / RDD2 - P1
6 | 10 4 p| 6 | (10,53) m 1| (185031)
z =
g2 HH a8z e 4| ma
2
HIOE g H3 | @
3 [ 25 [
uffle during the example aggr transformation on an RDD with three RDD1 - P2 Interm. files 2 RDD2 - P2
function, passed t gateByKey, merges values in partitions. The
n merges values between pa s during the shuffle phase. Intermediate files 5|8 H Hs| ® HA 2 | @116
ﬁndva es merged per partition and are used during the shuffle phase. et 3 ) = | c l ® ‘
& 2 d
L 1 | 50 3? H o4 (73) 8
3
4 [ 73
RDD1-P3 Interm. files 3 RDD2- P3
2 [ 16 H4+pH 2 [ 60 '1 3] @s0 |
z =
gl 8 H+H ] e 6| osy) |
@ 3 |98 (H § H o3 (98)
4|4 H Hoa | @ L
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Claim Chart — Claim 2

2 [a] the at least one output data group is a
plurality of output data groups.

[26] Teradata Vantage
User Guide

In another example, in Teradata Vantage, the at least one output data group is a plurality of output data groups. The
particular details are in AA’s possession, custody, and control.

Syntax Elements

select_options

For information on the select options, see the description of SELECT statements in Tert
table name
For information, see the description of SELECT statements in Teradata e SQL Data I

correlation_name

For information,
subquery

For information, see the
derived_tably

For inf
column_name_list

For information, s

analytic_function
h

ation on Teradata ML Engine functions, se
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3[pre] The method of claim 1, wherein:

3[a] corresponding intermediate data for a data group being identifiable to the data group includes the corresponding intermediate
data being stored such that metadata associated with a manner of storage is identifiable to the data group.
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Claim Chart—-Claim 3

3 [pre] The method of claim 1, wherein: AA infringes Claim 3 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:
each and every element of Claim 1.
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Claim Chart—-Claim 3

3 [a] corresponding intermediate data for a
data group being identifiable to the data
group includes the corresponding
intermediate data being stored such that
metadata associated with a manner of
storage is identifiable to the data group.

Additionally, in the method performed by the Accused Instrumentalities, corresponding intermediate data for a datz:
group being identifiable to the data group includes the corresponding intermediate data being stored such tha
metadata associated with a manner of storage is identifiable to the data group. For example, intermediate data (e.g.

records emitted from map functions) are stored such that metadata in association with the data that is identifiable tc
the data group.

[2] MapReduce Tutorial

Mapper

Mapper maps input key/value pairs to a set of intermediate key/value pairs.

Maps are the individual tasks that transform input records into intermediate records. The transformed intermediate
records do not need to be of the same type as the input records. A given input pair may map to zero or many output
pairs.

Map Parameters

A record emitted from a map will be serialized into a buffer and_metadata will be stored into accounting buffers,
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Claim Chart—-Claim 3

3 [a] corresponding intermediate data for a
data group being identifiable to the data 13 group includes the corresponding intermediate data being stored such that metadata associated with a manner o
group includes the corresponding
intermediate data being stored such that Storage is identifiable to the data group. The particular details are in AA’s possession, custody, and control.
metadata associated with a manner of
storage is identifiable to the data group.

In another example, in Teradata Vantage, corresponding intermediate data for a data group being identifiable to the

nds a metadata message through QueryGrid™ fabric to the
Planner Parse

In the metadata messag

about function name, function version, function type and function

descriptions, and so on, it contains para bles, and the input columns.

[26] Teradata Vantage User Guide

American Airlines/Hilton, Ex. 1018, p.71
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



4[pre] The method of claim 1, wherein:

4[a] corresponding intermediate data for a data group being identifiable to the data group includes the corresponding intermediate
data being stored in association with data that is identifiable to the data group.
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Claim Chart — Claim 4

4 [pre] The method of claim 1, wherein: AA infringes Claim 4 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:
each and every element of Claim 1.
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Claim Chart — Claim 4
| ClaimFeature [ Evidence

4 [a] corresponding intermediate data for a Additionally, in the method performed by the Accused Instrumentality, corresponding intermediate data for a dat:
data group being identifiable to the data ;.\, heing identifiable to the data group includes the corresponding intermediate data being stored in association witt
group includes the corresponding
intermediate data being stored in
association with data that is identifiable the data that is identifiable to the data group (e.g., group identifier)
to the data group.

data that is identifiable to the data group. The intermediate data (e.g., intermediate files) are stored in association witt

- - Transform function Intermediate files hold The merge function merges
[1 2] Spa rk in Action merges values inside partially merged values values between partitions
each partition. before the shuffle phase. (the shuffle phase).
\ /
\ \ /
RDD1-P1 \. Interm. files 1 / RDD2 - P1
- 6 [ 10 H e fues [1] vesoan) |
AIENRA L | == Fy i Ml oo |
- 6 | 53 g b3 (25)
3|
3l 25 [ L~
RDD1- P2 Interm. files 2 g RDD2 - P2
5|8+ 1+H 5 8 H M2] ene |
M weH 3 1 15"50 f 5 7
: gy N
~ 1 | 50 H g 1 (73) ®
B
4|73 H L~
RDD1 - P3 Interm. files 3 RDD2 - P3
R ] @ |
Al enEntRy N8l gy e (o] o |
|l 3 | o8 H g’ H o3 (98)
4 | a1 H L H 4 (41)
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Claim Chart — Claim 4

4 [a] corresponding intermediate data for a [18] Learning Spark
data group being identifiable to the data
group includes the corresponding
intermediate data being stored in
association with data that is identifiable
to the data group.

Spark provides special operations on RDDs containing key/value pairs. These RDDs are called pair RDDs. Pair

RDD:s are a useful building block in many programs, as they expose operations that allow you to act on each key

in parallel or regroup data across the network. For example, pair RDDs have a reduceByKey () method that can

aggregate data separately for each key, and a join() method that can merge two RDDs together by grouping
elements with the same key, It is common to extract fields from an RDD (representing, for instance, an event

time, customer ID. or other identifier) and use those fields as keys in pair RDD operations

[12] Spark in Action

4.1. WORKING WITH PAIR RDDS

Storing data as key-value pairs offers a simple, general, and extensible data model because each key-

value pair can be stored independently and it's easy to add new types of keys and new types of values.
This extensibility and simplicity have made this practice fundamental to several frameworks and
applications. For example, many popular caching systems and NoSQL databases, such as memeached
and Redis, are key-value stores. Hadoop’s MapReduce also operates on key-value pairs (as you can see
in appendix A).

Keys and values can be simple types such as integers and strings, as well as more-complex data
structures. Data structures traditionally used to represent key-value pairs are associative arrays, also

called dictionaries in Python and maps in Scala and Java.

In Spark, RDDs containing kev-value tuples are called pair RDDs. Although you don’t have to use data
in Spark in the form of key-value pairs (as you've seen in the previous chapters), pair RDDs ave well

suited (and indispensable) for many use cases. Having keys along with the data enables you to
aggregate, sort. and join the data, as you'll soon see. But before doing any of that, the first step is to
create a pair RDD, of course.
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Claim Chart — Claim 4

4 [a] corresponding intermediate data for a In another example, in Teradata Vantage, corresponding intermediate data for a data group being identifiable to the
data group being identifiable to the data
group includes the corresponding
intermediate data being stored in data group. The particular details are in AA’s possession, custody, and control.
association with data that is identifiable
to the data group.

data group includes the corresponding intermediate data being stored in association with data that is identifiable to the

Syntax Elements

[26] Teradata Vantage select_options

see th

. For information on the select options,
User Guide table name

For information, se

ption of SELECT statements in 7

subquery

For information, see the description of SE nts in Terade

derived_table_ name
For information, see the description of SELEC

nts in Teradata

column_name_list

For information, see the description of SELECT statements

in Teradata

analytic_function
h

n. For information on Teradata ML Engine functions, se:
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5[pre] The method of claim 1, wherein:

5[a] processing the intermediate data for each data group in a manner that is defined to correspond to that data group includes, for
each data group, employing an iterator that corresponds to that data group.
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Claim Chart—Claim 5

5 [pre] The method of claim 1, wherein: AA infringes Claim 5 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:
each and every element of Claim 1.
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Claim Chart—Claim 5

5 [a] processing the intermediate data for
each data group in a manner that is
defined to correspond to that data group
includes, for each data group, employing
an iterator that corresponds to that data
group.

Additionally, in the method performed by the Accused Instrumentality, processing the intermediate data for each datz:
group in @ manner that is defined to correspond to the data group includes, for each data group, employing an iterato
that corresponds to that data group. For example, the Accused Instrumentalities employs iterators that correspond to

e.g., a particular RDD. The particular details are in AA’s possession, custody, and control.

[12] Spark in Action

zipPartitions accepts two sets of arguments. In the first set, you give it RDDs;
and in the second, a function that takes a matching number of Iterator objects
used for accessing elements in each partition. The function must return a new.
Iterator, which can be a different type (matching the resulting RDD). This func-

tion has to take into account that RDDs may have different numbers of elements

in partitions and guard against iterating beyond Iterator lengths.
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Claim 17

17[pre]

17[a]

17[b]

17|c]

A computer system including a plurality of computing devices, the computer system configured to process data of a data set,
wherein the data set comprises a plurality of data groups, the computer system comprises at least one processor and memory
that are operable to perform the following operations:

partitioning the data of each one of the data groups into a plurality of data partitions that each have a plurality of key-value
pairs and providing each data partition to a selected one of a plurality of mapping functions that are each user-configurable to
independently output a plurality of lists of values for each of a set of keys found in such map function's corresponding data
partition to form corresponding intermediate data for that data group and identifiable to that data group,

wherein the data of a first data group has a different schema than the data of a second data group and the data of the first
data group is mapped differently than the data of the second data group so that different lists of values are output for the
corresponding different intermediate data, wherein the different schema and corresponding different intermediate data have
a key in common; and

reduce the intermediate data for the data groups to at least one output data group, including processing the intermediate data
for each data group in a manner that is defined to correspond to that data group so as to result in a merging of the
corresponding different intermediate data based on the key in common.
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Claim Chart — Claim 17

17 [pre] A computer system including a
plurality of computing devices, the
computer system configured to process
data of a data set, wherein the data set
comprises a plurality of data groups, the
computer system comprises at least one
processor and memory that are operable
to perform the following operations:

AA infringes Claim 17 of the ‘610 patent. The Accused Instrumentalities include a plurality of computing devices, the
system configured to process data of a data set, wherein the data set comprises a plurality of data groups, the
computer system comprises at least one processor and memory that are operable to perform operations describec
below and on the following slides. As discussed for Claim 1, the Accused Instrumentality is a distributed system (e.g.
Hadoop Distributed File System, Teradata Vantage, etc.) that comprises multiple clusters (i.e., a plurality of computing
devices). The Accused Instrumentality comprises a data set having a plurality of data groups.

[1] An introduction to Apache Hadoop for big data

The Apache Hadoop framework is composed of the
following modules

-

. Hadoop Common: contains libraries and utilities needed by other Hadoop modules
2. Hadoop Distributed File System (HDFS): a distributed file-system that stores data
on the commodity machines, providing very high aggregate bandwidth across the
cluster

3. Hadoop YARN: a resource-management platform responsible for managing
compute resources in clusters and using them for scheduling of users' applications

4. Hadoop MapReduce: a programming model for large scale data processing

All the modules in Hadoop are designed with a fundamental assumption that hardware
failures (of individual machines, or racks of machines) are common and thus should be
automatically handled in software by the framework. Apache Hadoop's MapReduce
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Claim Chart — Claim 17

17 [pre] A computer system including a For example, an RDD can be one of a plurality of groups within a data set.

plurality of computing devices, the

computer system configured to process

data of a data set, wherein the data set [17] RDD Programming Guide

comprises a plurality of data groups, the

computer system comprises at least one

processor and memory that are operable

to perform the following operations:

Resilient Distributed Datasets (RDDs)

Spark revolves around the concept of a resilient distributed dataset (RDD), which is a fault-tolerant collection of elements that can be operated on

in parallel. There are two ways to create RDDs: parallelizing an existing collection in your driver program, or referencing a dataset in an external
storage system, such as a shared filesystem, HDFS, HBase, or any data source offering a Hadoop InputFormat.

Overview

At a high level, every Spark application consists of a driver program that runs the usger's main function and executes various parallel operations on

a cluster. The main abstraction Spark provides is a resilient distributed dataset (RDD), which is a collection of elements partitioned across the

nodes of the cluster that can be operated on in parallel. RDDs are created by starting with a file in the Hadoop file system (or any other Hadoop-
supported file system), or an existing Scala collection in the driver program, and transforming it. Users may also ask Spark to persist an RDD in

memory, allowing it to be reused efficiently across parallel operations. Finally, RDDs automatically recover from node failures.
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Claim Chart — Claim 17

17 [a] partitioning the data of each one of the The at least one processor and memory of the Accused Instrumentality are configured to perform the steps o
data groups into a plurality of data
partitions that each have a plurality of
key-value pairs and providing each data
partition to a selected one of a plurality of ~ configurable to independently output a plurality of lists of values for each of a set of keys found in such map function'
mapping functions that are each user-
configurable to independently output a
plurality of lists of values for each of a set group.
of keys found in such map function's
corresponding data partition to form
corresponding intermediate data for that
data group and identifiable to that data
group,

partitioning the data of each one of the data groups into a plurality of data partitions that each have a plurality of key
value pairs and providing each data partition to a selected one of a plurality of mapping functions that are each user

corresponding data partition to form corresponding intermediate data for that data group and identifiable to that dat:

The discussion for Claim element 1[a] is incorporated herein by reference.
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Claim Chart — Claim 17

17 [b] wherein the data of a first data group In the Accused Instrumentalities, the data of a first data group has a different schema than the data of a second dat:
has a different schema than the data of a
second data group and the data of the
first data group is mapped differently than lists of values are output for the corresponding different intermediate data, wherein the different schema anc
the data of the second data group so that corresponding different intermediate data have a key in common.
different lists of values are output for the
corresponding  different  intermediate
data, wherein the different schema and The discussion for Claim element 1[b] is incorporated herein by reference.
corresponding different intermediate data
have a key in common; and

group and the data of the first data group is mapped differently than the data of the second data group so that differen
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Claim Chart — Claim 17

17 [c] reduce the intermediate data for the
data groups to at least one output data
group, including processing the
intermediate data for each data group in a
manner that is defined to correspond to
that data group so as to result in a
merging of the corresponding different
intermediate data based on the key in
common.

The at least one processor and memory of the Accused Instrumentality are further configured to perform the steps o
reducing the intermediate data for the data groups to at least one output data group, including processing the
intermediate data for each data group in a manner that is defined to correspond to that data group so as to result in «
merging of the corresponding different intermediate data based on the key in common.

The discussion for Claim element 1[c] is incorporated herein by reference.
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18[pre] The computer system of claim 17, wherein:

18[a] the at least one output data group is a plurality of output data groups.
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Claim Chart — Claim 18

18 [pre] The computer system of claim 17, AA infringes Claim 18 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:

wherein: each and every element of Claim 17.
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Claim Chart — Claim 18

18 [a] the at least one output data group is a  Additionally, in the Accused Instrumentality, the at least one output data group is a plurality of output data groups.
plurality of output data groups.

The discussion for Claim 2 is incorporated herein by reference.
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19[pre] The computer system of claim 17, wherein:

19[a] corresponding intermediate data for a data group being identifiable to the data group includes the corresponding intermediate
data being stored such that metadata associated with the manner of storage is identifiable to the data group.
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Claim Chart — Claim 19

19 [pre] The computer system of claim 17, AA infringes Claim 19 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:

wherein: each and every element of Claim 17.
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Claim Chart — Claim 19

19 [a] corresponding intermediate data for a ~ Additionally, in the Accused Instrumentality, corresponding intermediate data for a data group being identifiable to the

data group being identifiable to the data 13 group includes the corresponding intermediate data being stored such that metadata associated with a manner o
group includes the corresponding

intermediate data being stored such that Storage is identifiable to the data group.
metadata associated with the manner of

sifeea o T lle o tiis Gl e, The discussion for Claim 3 is incorporated herein by reference.
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20[pre]  The computer system of claim 17, wherein:

20[a] corresponding intermediate data for a data group being identifiable to the data group includes the computer system being
configured to store the corresponding intermediate data in association with data that is identifiable to the data group.
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Claim Chart — Claim 20

20 [pre] The computer system of claim 19, AA infringes Claim 20 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:

wherein: each and every element of Claim 17.
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Claim Chart — Claim 20

20 [a] corresponding intermediate data for a  Additionally, in the Accused Instrumentality, corresponding intermediate data for a data group being identifiable to the

data group being identifiable to the data 13 group includes the computer system being configured to store the corresponding intermediate data in associatior
group includes the computer system

being  configured to store the
corresponding intermediate data in
association with data that is identifiable
to the data group

with data that is identifiable to the data group.

The discussion for Claim 4 is incorporated herein by reference.
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21[pre]

21[a]

The computer system of claim 17, wherein:

the at least one processor and memory being configured to process the intermediate data for each data group in a manner
that is defined to correspond to that data group includes, for each data group, the at least one processor and memory being
configured to employ an iterator that corresponds to that data group.
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Claim Chart — Claim 21

21 [pre] The computer system of claim 17, AA infringes Claim 21 of the ‘610 patent. R2 incorporates herein by reference its discussion above of how AA infringe:

wherein: each and every element of Claim 17.
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Claim Chart — Claim 21

21 [a] the at least one processor and memory Additionally, in the Accused Instrumentality, the at least one processor and memory being configured to process the
being configured to process the

intermediate data for each data group in a
manner that is defined to correspond to data group, the at least one processor and memory being configured to employ an iterator that corresponds to tha

intermediate data for each data group in a manner that is defined to correspond to the data group includes, for eact

that data group includes, for each data data group.

group, the at least one processor and

memory being configured to employ an

iterator that corresponds to that data The discussion for Claim 5 is incorporated herein by reference.

group.
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Preliminary Infringement Contentions

R2 Solutions LLC v. American Airlines, Inc. nelson bumgarciner conro
Civil Action No. 4:22-cv-00353-ALM

U.S. Pat. No.: 8,341,157
Claims: 1-2,6,11-14, 16, and 22
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Preliminary Infringement Contentions

R2 Solutions LLC (“R2” or “Plaintiff”) contends that American Airlines, Inc. (“AA” or “Defendant”) has infringed and continues
to infringe U.S. Pat. No. 8,341,157 (the “’157 Patent”) by, among other things, making, having made, using, offering for sale,
and/or selling within this judicial district and elsewhere in the United States and/or importing into this judicial district and
into the United States — without license or authority — the “Accused Instrumentalities,” which include systems, services,
processes, methods, acts, components (hardware and/or software), or other instrumentalities associated with searches or
queries performed in connection with AA’s web platform(s) and mobile application(s). “Accused Instrumentalities” include,
without limitation, all instrumentalities associated with receiving, handling, processing, responding to, or otherwise
interacting with queries (including user queries and back-end queries) and all instrumentalities related to the location,
identification, delivery, display, rendering, ranking, and communication of information relating to such queries. The “Accused
Instrumentalities” include, without limitation, the front-end(s) and back-end(s) of AA’s online travel agency and search engine
services for hotels, vacation rentals, flights, and airport transfer incorporated into the AA web platform and/or AA mobile
application. The Accused Instrumentalities practice the steps of the asserted claims or are capable of performing the claim
elements of the asserted claims, or otherwise satisfy all elements, described or set forth in one or more claims of the 157
Patent in violation of at least 35 U.S.C. § 271(a). AA’s infringements also include, and R2 is entitled to recover damages for,
sales of infringing products and components sold and/or shipped abroad that are subsequently imported into the United
States.
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Preliminary Infringement Contentions

R2 contends that each and every limitation of the asserted claims of the ‘157 Patent is literally present or performed and
infringed by each and every Accused Instrumentality. In the alternative, R2 contends that all limitations of the asserted claims
are present under the doctrine of equivalents because (1) to the extent there are any differences between the Accused
Instrumentalities and those claim limitations (which R2 denies), such differences are insubstantial. Equivalency may also be
shown by the fact that (2) the Accused Instrumentalities perform substantially the same function, in substantially the same
way, to achieve substantially the same result as the functions recited in the limitations of the asserted claims.

R2 reserves the right to supplement or amend its claim charts, preliminary infringement contentions, and expert reports as
may be appropriate or permissible under the applicable rules and Scheduling Order, including the Court’s modifications to
P.R. 3-1 available in the Scheduling Order. Any reference or citation to the specification is for illustrative purposes only and is
not intended to suggest that the scope of the claimed invention is limited to any particular preferred embodiment. R2 does
not hereby waive any applicable work product protections.

For the avoidance of doubt, the claim elements charted herein are software limitations and/or associated with software
limitations for the purposes of P.R. 3-1(g), and to the extent that such elements are performed by hardware, firmware,
software, and/or any combination thereof, the particular details are in AA’s possession, custody, and control.

American Airlines/Hilton, Ex. 1018, p.102
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



References Cited

The following chart presents R2 Solutions’ analysis of the Accused Instrumentalities based on publicly available information.
The citations in the chart refer to the following publicly available documents, which are incorporated by reference as if fully
set forth herein. This infringement analysis is preliminary, and R2’s investigation into AA’s infringement is ongoing. R2
reserves the right to provide additional theories under which AA products/systems infringe this patent:

(1]
(2]
(3]
(4]
(5]

“AA Vacations Homepage,” https://www.aavacations.com/en/.

“DFW to LGA Search,” https://book.aavacations.com/apps/shopping/#/search-results/hotels/1riinvhawu3s7llzd6p/1.

“AA Vacations,” https://www.aavacations.com/.

“AA Flights,” https://www.aa.com/homePage.do.

“DFW to LGA Flights,” https://www.aa.com/booking/flights/choose-
flights/flight1?bookingPathStateld=1665678472499-826&redirectSearchToLegacyAACom=false.
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(57) ABSTRACT

A systermn and method for intent driven search presentation. A
query is received. over a network. from a user, wherein the
query comprises at least one query token. The query is ana-
Iyzed wherein at least one query keyword is identified in the
query. The query is classified wherein the query is classified
mto at least one intent using query keywords. A plurality of
data objects that match query keywords is identified. The data
objects are ranked, wherein at least one intent is assigned to at
least some of the data objects. A result is built using the
ranked plurality of data objects, wherein the result comprises
display entries wherein if a data object has been assigned at
least one intent, such intent is used to construct the display
entry for the respective data object. The result is transmitted
over the network to the user.
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1[pre]
1[a]
1[b]
1[c]

1[d]
1[e]

1[f]
1[g]

1[h]

1[i]

A method comprising:
receiving, over a network, a query from a user, the query comprising at least one query token;
analyzing the query, using at least one computing device, to identify at least one query keyword;

determining, at least the one computing device, a plurality of intents from the at least one keyword, each of the plurality of
intents indicates a type of information regarding the query keyword that is likely to be desired by a user submitting the query;

classifying the query, using the at least one computing device, into at least one of the plurality of intents;

identifying, using the at least one computing device, a plurality of data objects available over the network that match the at
least one query keyword;

assigning, using the at least one computing device, at least one of the plurality of intents to at least some of the plurality of
data objects;

ranking, using the at least one computing device, the plurality of data objects;

building a result, using the at least one computing device, using the ranked plurality of data objects, the result comprises a
plurality of display entries, at least one display entry customized to a respective assigned intent is constructed for each of the
ranked plurality of data objects; and

transmitting the result, over the network, to the user.
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Claim Chart—Claim 1

1[pre] A method comprising: AA infringes Claim 1 of the '157 Patent. The Accused Instrumentalities include systems, services, processes, methods

1[a] receiving, over a network, a query
from a user, the query comprising at
least one query token; in connection with AA’s web platform(s) and mobile application(s). The Accused Instrumentalities receive, over :

acts, components (hardware and/or software), or other instrumentalities associated with searches or queries performe

network, a query from a user, the query comprising at least one query token. For example, the Accusec
Instrumentalities provide a search engine that allow users to submit search queries over a network (e.g., the Internet)
The query can be generated by a user by typing, site visitation, sharing location information, etc. The Accusec
Instrumentalities perform a search using the received query.

Amefican Alfiines ™
Inefical IS S Destinations Deals Hotels Inspiration

‘e > American Ailines Vacas

Best prices on vacation packages

Choose 2 or more:

3 303012022 410612022
= P
by [S—C—

[1] AA Vacations
Homepage

“LIMITED TIME: Get $100 off on your next adventure v
“LIMITED TIME: Get $200 off on your Mexican vacation v
“LIMITED TIME: Get $250 off your European getaway v
“LIMITED TIME: Get 300 off on your next adventure v

“LIMITED TIME: You deserve a vacation. Use promo code VACATION2022 to save $100 v
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Claim Chart—Claim 1

e e
1[a] receiving, over a network, a query  for example, the Accused Instrumentalities provide a search engine that allow users to submit search queries over :
from a user, the query comprising at

least one query token; network (e.g., the Internet). The query can be generated by a user by typing, site visitation, sharing locatior

information, clicking a link, selecting an option, etc. The Accused Instrumentalities perform a search using the receivec

uery. - Shoose 2 or more:
S [1] AA Vacations i

Homepage “

Advanced search  Book fight only &

31302022 4082022

2 Travelers M

American Airlines\\

410 the cart View Flight Details

Your trip: Dallas Ft Worth Intl (DFW) to La Guardia (LGA) | 03/30/22 - 04/06/22| 2 Adults
Hotel Results

[3] DFW to LGA =

Search

Iberostar 70 Park Avenue

Pay Monthly®
from $108/month

SAVE $15582USD

in New York at Times Square
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Claim Chart—Claim 1

1[a] receiving, over a network, a query
from a user, the query comprising at . ) L ! .
least one query token; network (e.g., the Internet). The query can be generated by a user by typing, site visitation, sharing locatior

For example, the Accused Instrumentalities provide a search engine that allow users to submit search queries over

information, clicking a link, selecting an option, etc. The Accused Instrumentalities perform a search using the receivec

query. Choose flights

« New search

i =
AmericanAirlines "¢ PLANTRAVEL  TRAVELINFORMATION  AADVANTAGE'

Depart Dallas/ Fort Worth, TX to New York, NY| [5] DFW to

Friday, October 14, 2022
i LGA Flights
Explore the VleW J ® American Airlines flights may be listed first g

from Canada)}f#’
E; i

e . Wed. Oct 2 Thu. Oct 13 Fri.Oct14 sat.Oct15 Sun.Oct16
R . s ! . .
earch great fares and find your love fogiinter rp—— roms ] ¢ 5352 o 5352 307 >
' - [ perree - e
Manage trips / Check-in
DFW LGA
6:17 am 1030 AM 3n19m  Nonstop e R &
$443 51,880
Number o passd
! etails Seats
DFW LGA
T7:09 av T1:28 am 3h 19m  Nonstop Notaveilable Roundrp
73 eing - 3221
seatleft
Jetalls | Seats
[4] AA Flights orw o
8:44 am 1:04 rm 3h 20m  Nonstop Nt svaiable Round wip ounduip
AA2847 = 738-Boeing737 N 547 : 1(}3()
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Claim Chart—Claim 1

:.[a] receiving, over a network, a query  The Accused Instrumentalities receive, over a network, a query from a user, the query comprising at least one query
rom a user,

token. For example, a query can include a destination, location, property, etc., and/or a word and/or character relatec
thereto:

Best prices on vacation packages

Choose 2 or more:
F To Checkin ..
& & d a 313012022
= =0, =
FLIGHT HOTEL cAR Dayton, Ohio (DAY) [8
)

[1] AA Vacations
Homepage

Daytona Beach and allowances
Advanced search  Book fiight only ) Florida (DAB

Fort Lauderdale,
Florida (FLL)
*LIMITED TIME: Get $100 off on your next; Dallas. Texas (DFW) v
Boise, Idaho (BOI)
Cedar Rapid: 1
aaranss e Best prices on vacation packages

“LIMITED TIME: Get $200 off on your Mexi
Miami, Florida (MIA)

Tamna Florida

Choose 2 or more:

J o
= W ~ NI
FLIGHT HOTEL CAR

Advanced search  Book flight only &

Checkin | [ Checkout a
3302022 5| | 41062022 & | | 2 Travelers M

Nevis, St. Kitts and
Nevis (NEV)

Brisbane, Australia
(BNE)

Bag and optional fees

Minneapolis.
Minnesota (MSP)
“LIMITED TIME: Get $100 off on your next adventure &
Newark, New York
(EWR)
Newport News
“LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v

New Haven,
Cannar it (VAL
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Claim Chart—Claim 1

1[a] receiving, over a network, a query

f The Accused Instrumentalities receive, over a network, a query from a user, the query comprising at least one query
rom a user,

: token. For example, a query can include a destination, location, property, etc., and/or a word and/or character relatec
thereto:
American Airlines %
.
@  Yourflight has been added to the cart View Flight Details X
Your trip: Dallas Ft Worth Intl (DFW) to Ls Guardia (LGA) | 03/30/22 - 04/06/22 | 2 Adults
Hotel Results
Sortby: | Populary -
[3] DFW to LGA
Iberostar 70 Park Avenue
Search
NEWYORK US
335 outof 335 h d @ 00000 Easedor $2324.61USD
© Reset Al iters @nustst or
o Pay Monthly ©
from $108/month
SAVE $155.82 USD

Promotions

h

O Special offers or discounts { The Westin New York at Times Square Winter Special (on select
- nights)
us ,
4 from
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Claim Chart—Claim 1

1[a] receiving, over a network, a query

7 For example, a query can include a starting point, destination, and/or date, and/or a word and/or character relatec
rom a user,

thereto:

Choose flights

« New search

Depart Dallas/ Fort Worth, TX to New York, NY

Friday, October 14, 2022

® American Airlines flights may be listed first.

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sat. Oct15 Sun, Oct16
Lowest Fare Foile | ¢ 5352 $352 $352 $307 .
[5] DFW to LGA Flights
DFW LGA
10:30 aM  3h 19m  Nonstop Round wp Round trp
443 1,880
Details | Seats
DFW LGA
7:09 am 11:28 am 3h 19m  Nonstop Notavailable Found vip Roundwip
S $443 $3221
DFW LGA
8:44 s 1:04 pm 3h 20m  Nonstop Notavailable Round trp
p28e7 .« 738-s0sig 77 1,630
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Claim Chart—Claim 1

1[b] analyzing the query, using at least  The Accused Instrumentalities analyze the query, using at least one computing device, to identify at least one quen
one computing device, to identify at
least one query keyword; keyword. For example, the Accused Instrumentalities can identify a query keyword (e.g., “New,” “York,” etc.) from the

query (e.g., "LGA,” etc.). The Accused Instrumentalities use at least one computing device to analyze the query:

. —
AmericanAirlines "¢

@  Yourflight has been added to the cart View Flight Details X

Your trip: Dallas Ft. Worth Intl (DFW) to La Guardia (LGA) | 03/30/22 - 04/06/22| 2 Adults
Hotel Results

[3] DFW to LGA
Search Iberostar 70 Park Avenue L~

335 out of 335 hotels displayed

TotalPrice
$2324.61USD

@ Reset All Filters e

Pay Monthly o

5
Keyword Search from $108/month
B . o SAVE $15582 USD

Only3 rooms left

Choose this Deal

¥ The Westin New York at Times Square Winter Special (on select
istrct nights)
L. Y. Us e
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Claim Chart—Claim 1

1[b] analyzing the query, using at least
one computing device, to identify at
least one query keyword; (e.g., "LGA,” etc.). The Accused Instrumentalities use at least one computing device to analyze the query:

For example, the Accused Instrumentalities can identify a query keyword (e.g., “New,” “York,” etc.) from the quen

Choose flights

« New search

Depart[DaHaS/ Fort Worth, TX]to[New York, NY]

Friday. October 14, 2022

® American Airlines flights may be listed first.

Wed. Oct 12 Thu, Oct 13 Fri. Oct14 Sun, Oct16
< S . ,
[rv—— Fobe | 5352 5352 $307 R
[5] DFW to LGA Flights
6:11 Am 10:30 AM 3n19m  Nonstop otavaiable Roundtrp.
Aatses 51,880
]
Details Seats
3n 19m  Nonstop Notavallable round
$3221
seatlft
Details Seats
DF LGA
8:44 am 1:04 pm IO NGIEGD — Foundenp Ry
AAZBET & T38-s06in 73T $547 51,630

American Airlines/Hilton, Ex. 1018, p.113
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart—Claim 1

1[c] determining, at least one
computing device, a plurality of intents
from the at least one keyword, each of
the plurality of intents indicates a type
of information regarding the query

The Accused Instrumentalities determine, using at least one computing device, a plurality of intents from the at least one
keyword, wherein each of the plurality of intents indicates a type of information regarding the query keyword that is likely t
be desired by a user submitting the query. For example, the Accused Instrumentalities determine multiple intent:

keyword that is likely to be desired by a corresponding to the query keyword—a user may submit a query, and Accused Instrumentalities can determine that the use

user submitting the query;

likely desires to see location-specific material, flights, hotels in a particular area, recommendations, deals, popular results

amenities, availability, etc. Each of the intents determined indicates a type of information regarding the query keyword that i
likely to be desired by a user submitting the query:

Promotions

() Special offes or discounts

Price Rang

Hotel Class

SR 2. 2. 8.8 ¢

O dedekk

0 Jekeoke
Jok

Not Rated

$443UsD 51588 USD

‘The Westin New York at Times Square

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 528 SHORT

Hyatt Centric Wall Street New York

Wall treet

Winter Specia (on select
nights)

$180476 USD

$3,609.51 USD
or

Pay Monthlyo
from $167/month

$2,064.46 USD
or

Pay Monthly®
from 96/month

SAVE $1TMS2USD

Choose this Deal

O Accessible Faciity
0 Internet

0 Meating Rooms

$2,071.46 USD
or

Pay Monthly o
from $96/month

SAVE $13635 USD

‘Choose this Deal

Aliz Hotel Times Square

Early Booking discount.
MIDTOWN WEST NEW YORK.US 2 o
*kk $1.056.87 USD

$211374 USD
or

Pay Monthlyo
from $98/month

SAVE §2366 USD
‘Choose this Deal

Omni Berkshire Place from
nter $137030 USD

$2740,59 USD
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Claim Chart—Claim 1

1[c] determining, at least one For example, the Accused Instrumentalities determine multiple intents corresponding to the query keyword—a user may
computing device, a plurality of intents
from the at least one keyword, each of
the plurality of intents indicates a type nonstop, cabin type, amenities, flexible, etc. Each of the intents determined indicates a type of information regarding th
E;m;??rﬁftnisr?%??g ézedg;i;é by a query keyword that is likely to be desired by a user submitting the query:

user submitting the query;

submit a query, and Accused Instrumentalities can determine that the user likely desires to see availability, lowest fare

Choose flights

Depart Dallas/ Fort Worth, TX to New York, NY

Frida 22

® American Ailines fights may be listed first

sait |
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6
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Claim Chart—Claim 1
[ Cemrewwe [ Evidence

1[d] classifying the query, using the at  The Accused Instrumentalities classify the query, using the at least one computing device, into at least one of the

least one computing device, into at
least one of the plurality of intents; plurality of intents. For example, when a query is submitted, Accused Instrumentalities classify the query into at leas

one intent from a plurality of intents. For example, a query can be classified into a “Popularity” and/or “deals” intent:

. .
AmericanAirlines "¢ Login

e cart View Flight Details

W) to La Guardia (LGA) | 03/30;

Hotel Results

Iberostar 70 Park Avenue

[3] DFW to LGA

Search
ilters
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Claim Chart—Claim 1

1[d] classifying the query, using the at
least one computing device, into at

least one of the plurality of intents; amenities, etc.

Promotions

) Special offers or discounts

Price Range

$443UsD

Average price per night

$1588 USD

Hotel Class
0 ek ok
0 ek
0 ok

Innside by Melia New York NoMad

FkAky

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 828 SHORT

Hyatt Centric Wall Street New York
Wl Street

Winter Spacial (on select
nights)

$3,609.51 USD
or

Pay Monthlyo
from $167/month

SAVE $24969 USD

from
$1.03223 USD
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$2,064.46 USD
or

Pay Monthlyo
from %96/month

from

$103573 USD

Aliz Hotel Times Square

-

Questions? 3
ovesor R
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In another example, the Accused Instrumentalities classify the query into price, deals, class, city, availability
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Pay Monthlyo
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Claim Chart—Claim 1

1[d] classifying the query, using the at 1 another example, the Accused Instrumentalities classify the query into price, flexible, availability, amenities, etc.
least one computing device, into at

least one of the plurality of intents;

Choose flights

«Newsearen
Depart Dall
Fr Octob

as/ Fort Worth, TX to New York, NY
ida

ri14.
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Claim Chart—Claim 1

1[e] identifying, using the at least one
computing device, a plurality of data
objects available over the network that over the network that match the at least one query keyword. For example, the Accused Instrumentalities identify dat:

match the at least one query keyword; objects (e.g., related to hotels, flights, properties, etc.) available over the network (e.g., Internet, etc.) that match th
query keyword:

The Accused Instrumentalities identify, using the at least one computing device, a plurality of data objects available

[3] DFW to LGA Search

. A N
AmericanAirlines "¢ == Winter Spacal (en select
s} )
PR Hokkk $180476 USD
f e @ @000 ascdon 363 p n

$3,609.51 USD

Your tip: Dallas Fe Worth Ind| (DFW) to La Guardia (LGA) | 0313012

;M:m &

or

Hotel Results
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Ok kdkk 55 from $167/month
Sortby.  Popularty | | Okkkok 2 e
O Ak o o m left!
*x :
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N Innside by Melia New York NoMad
$2324.61USD

senvice or
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Pay Monthly®
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Claim Chart—Claim 1
[ Cemrewwe [ Evidence

1[e] identifying, using the at least one  gor example, the Accused Instrumentalities identify data objects (e.g., related to flights) available over the networl
computing device, a plurality of data

objects available over the network that
match the at least one query keyword;

(e.g., Internet, etc.) that match the query keyword:

Choose flights

Depart Dallas/ Fort Worth, TX to New York, NY
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Claim Chart—Claim 1

1[f] using the at least one

. : The Accused Instrumentalities assign, using the at least one computing device, at least one of the plurality of intents t
computing device,

at least some of the plurality of data objects. For example, the data objects are assigned intents such as deal status
’ rating, relevant protocols/procedures, Popularity, price, class, city, availability, amenities, etc.

[3] DFW to LGA Search

. A N
American Airlines =
-
@ Yourfight has beenadidd tothe cart View Fiight Detal
Your rip: Dalles Fe Worth I (DPW) to L Guari (LGA) | 03¢ R ody o
=23
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Claim Chart—Claim 1

1[f] using the at least one

. : For example, the data objects are assigned intents such as amenities, availability, etc.
computing device,

Choose flights

Depart Dallas/ Fort Worth, TX to New York, NY

iday, October

2022

® American Aiines fights may be lsted first
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Claim Chart—Claim 1

1[g] ranking, using the at least one

computing device, the plurality of data
objects;

: —
AmericanAirlines "¢

The Accused Instrumentalities rank, using the at least one computing device, the plurality of data objects. For example
the Accused Instrumentalities rank the data objects by, e.g., price, reviews, popularity, availability, popularity, etc.:

[3] DFW to LGA Search

The Westin New York at Times Square

Y. US

ne cart View Flight Details

Fokkok
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Claim Chart—Claim 1
[ Cemrewwe [ Evidence

1[g] ranking, using the at least one For example, the Accused Instrumentalities rank the data objects by, e.g., price, time, availability, etc.:
computing device, the plurality of data
objects;

Choose flights
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Claim Chart—Claim 1

1[h] building a result, using the at
least one computing device, using the
ranked plurality of data objects, the
result comprises a plurality of display
entries, at least one display entry
customized to a respective assigned
intent is constructed for each of the
ranked plurality of data objects; and

The Accused Instrumentalities build a result, using the at least one computing device, using the ranked plurality of dat:

objects, wherein the result comprises a plurality of display entries, wherein at least one display entry customized to :
respective assigned intent is constructed for each of the ranked plurality of data objects. For example, the Accuse

Instrumentalities build a result comprising a plurality of display entries (e.g., sections of the result display), and suct
display entries are customized for a particular assigned intent (e.g., availability, deal specifics, etc.) and constructed fo

each of the ranked plurality of data objects.

. —
AmericanAirlines "¢
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Claim Chart—Claim 1

1[h] building a result, using the at For example, the Accused Instrumentalities build a result comprising a plurality of display entries (e.g., sections of the
least one computing device, using the

ranked plurality of data objects, the result display), and such display entries are customized for a particular assigned intent (e.g., availability, amenities
result comprises a plurality of display etc.) and constructed for each of the ranked plurality of data objects.

entries, at least one display entry
customized to a respective assigned
intent is constructed for each of the Choose flights

ranked plurality of data objects; and —
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Claim Chart—Claim 1

1[i] transmitting the result, over the The Accused Instrumentalities transmit the result, over the network, to the user. For example, once the result is built, i
network, to the user.

is transmitted to a user over the network (e.g., the Internet).

[3] DFW to LGA Search
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Claim Chart—Claim 1

1[i] transmitting the result, over the The Accused Instrumentalities transmit the result, over the network, to the user. For example, once the result is built, i
network, to the user.
is transmitted to a user over the network (e.g., the Internet).

Choose flights
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ber 14, 2022
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2[p]
2[a]
2[b]
2[c]

2[d]
2[e]

2[f]
2[g]

2[h]

2[i]

A computer-readable medium having computer-executable instructions for a method comprising the steps of:

receiving, over a network, a query from a user, wherein the query comprising at least one query token;
analyzing the query, using at least one computing device, to identify at least one query keyword;

determining a plurality of intents, by the computing device, from the at least one keyword, each of the plurality of intents
indicates a type of information regarding the query keyword that is likely to be desired by a user submitting the query;

classifying the query, using the at least one computing device, into at least a subset of the plurality of intents;

identifying, using the at least one computing device, a plurality of data objects available over the network that match the at
least one query keyword;

assigning, using the at least one computing device, at least one of the plurality of intents to at least some of the plurality of
data objects;

ranking, using the at least one computing device, the plurality of data objects;

building a result, using the at least one computing device, using the ranked plurality of data objects, the result comprises a
plurality of display entries, wherein at least one display entry customized to a respective assigned intent is constructed for
each of the ranked plurality of data objects; and

transmitting the result, over the network, to the user.
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Claim Chart — Claim 2

2[pre] A computer-readable medium
having computer-executable
instructions for a method comprising
the steps of:

AA infringes Claim 2 of the ‘157 Patent. The Accused Instrumentalities include a computer-readable medium havinc
computer-executable instructions for a method comprising the steps of Claim 2. The Accused Instrumentalities include
systems, services, processes, methods, acts, components (hardware and/or software), or other instrumentalitie:

associated with searches or queries performed in connection with AA’s web platform(s) and mobile application(s).

Choose 2 or more:
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Claim Chart — Claim 2

2[pre] A computer-readable medium
having computer-executable
instructions for a method comprising
the steps of:

AA The Accused Instrumentalities include systems, services, processes, methods, acts, components (hardware and/o
software), or other instrumentalities associated with searches or queries performed in connection with AA’s wel
platform(s) and mobile application(s).

Choose flights

. RN « New search
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Claim Chart — Claim 2

2[a] receiving, over a network, a query  The Accused Instrumentalities receive, over a network, a query from a user, the query comprising at least one quen
from a user, wherein the query

comprising at least one query token; token.

The discussion of Claim element 1[a] is incorporated herein by reference.
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Claim Chart — Claim 2

2[b] analyzing the query, using at least The Accused Instrumentalities analyze the query, using at least one computing device, to identify at least one quen
one computing device, to identify at

least one query keyword; keyword.

The discussion of Claim element 1[b] is incorporated herein by reference.
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Claim Chart — Claim 2

2[c] determining a plurality of intents,
by the computing device, from the at
least one keyword, each of the plurality
of intents indicates a type of
information regarding the query
keyword that is likely to be desired by a
user submitting the query;

The Accused Instrumentalities determine a plurality of intents, by the computing device, from the at least one keyword
each of the plurality of intents indicates a type of information regarding the query keyword that is likely to be desirec
by a user submitting the query.

The discussion of Claim element 1[c] is incorporated herein by reference.
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Claim Chart — Claim 2

2[d] classifying the query, using the at  The Accused Instrumentalities classify the query, using the at least one computing device, into at least a subset of the
least one computing device, into at

least a subset of the plurality of intents;  Plurality of intents.

The discussion of Claim element 1[d] is incorporated herein by reference.
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Claim Chart — Claim 2
[ Cemrewwe [ Evidence

2[e] identifying, using the at least one  The Accused Instrumentalities identify, using the at least one computing device, a plurality of data objects availabl

computing device, a plurality of data
objects available over the network that over the network that match the at least one query keyword.

match the at least one query keyword;

The discussion of Claim element 1[e] is incorporated herein by reference.
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Claim Chart — Claim 2
[ Cemrewwe [ Evidence

2[f] assigning, using the at least one The Accused Instrumentalities assign, using the at least one computing device, at least one of the plurality of intents tc
computing device, at least one of the
plurality of intents to at least some of
the plurality of data objects;

at least some of the plurality of data objects.

The discussion of Claim element 1[f] is incorporated herein by reference.
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Claim Chart — Claim 2

2[g] ranking, using the at least one The Accused Instrumentalities rank, using the at least one computing device, the plurality of data objects.
computing device, the plurality of data
objects;

The discussion of Claim element 1[g] is incorporated herein by reference.

American Airlines/Hilton, Ex. 1018, p.138
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart — Claim 2

2[h] building a result, using the at
least one computing device, using the
ranked plurality of data objects, the
result comprises a plurality of display
entries, wherein at least one display
entry customized to a respective
assigned intent is constructed for each
of the ranked plurality of data objects;
and

The Accused Instrumentalities build a result, using the at least one computing device, using the ranked plurality of dat:
objects, the result comprises a plurality of display entries, wherein at least one display entry customized to a respectiv

assigned intent is constructed for each of the ranked plurality of data objects.

The discussion of Claim element 1[h] is incorporated herein by reference.
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Claim Chart — Claim 2

2[i] transmitting the result, over the The Accused Instrumentalities transmit the result, over the network, to the user.
network, to the user.

The discussion of Claim element 1[i] is incorporated herein by reference.
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6 The method of claim 1 wherein, in the classifying step, profile information for the user is additionally used to classify the query.
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Claim Chart — Claim 6

6 The method of claim 1 wherein, in the
classifying step, profile information for
the user is additionally used to classify
the query.

AA infringes Claim 6 of the '157 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, the
discussion of which is incorporated herein by reference. Furthermore, in the classifying step, profile information for the
user is additionally used to classify the query. For example, user-specific profile information (e.g., shipper information
etc.) are used to classify the query, and the particular details are within AA’s possession, custody, and control.

Choose 2 or more:

= 3 Ghockin e &
° © Dalas, Texas (DFW) New York LaGuardia 31302022 4062022 rlines "q
>N ~ A
o W o oo
o g foesand aowarces Search I
Advanced sear

e Book fight only &

* View Flight Details

[1] AA Vacations |
Homepage Hotel Results

Pay Monthly
from $108/month

SAVE 15582 USD

Only 3 rooms e

[3] DFW to LGA ;“:0'”” s or discounts l I The Westin New York at Times Square WinterSpecil (on select
Search L .‘E,; et P

American Airlines/Hilton, Ex. 1018, p.142
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart —

Claim 6

6 The method of claim 1 wherein, in the
classifying step, profile information for
the user is additionally used to classify
the query.

AA infringes Claim 6 of the '157 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, the
discussion of which is incorporated herein by reference. Furthermore, in the classifying step, profile information for the
user is additionally used to classify the query. For example, user-specific profile information (e.g., member number
miles, etc.) are used to classify the query, and the particular details are within AA’s possession, custody, and control.
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11 The method of claim 1 wherein the plurality of data objects are ranked by intent.
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Claim Chart — Claim 11

11 The method of claim 1 wherein the AA infringes Claim 11 of the ‘157 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, the
plurality of data objects are ranked by
intent. discussion of which is incorporated herein by reference. Furthermore, the plurality of data objects are ranked by intent

For example, the data objects are ranked by, e.g., popularity, price, etc., and the particular details are within AA’

possession, custody, and control. [3] DFW to LGA Search
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Claim Chart — Claim 11

11 The method of claim 1 wherein the For example, the data objects are ranked by, e.g., time, price, etc., and the particular details are within AA"
plurality of data objects are ranked by
intent. possession, custody, and control.
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12 The method of claim 1 wherein, in the building step, each of the ranked plurality of data objects to which at least one intent
has been assigned are matched against at least one presentation rule associated with the respective data object and matching
presentation rules are used to construct the at least one display entry for the respective data object.
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Claim Chart—-Claim 12

12 The method of claim 1 wherein, in AA infringes Claim 12 of the ‘157 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, th
the building step, each of the ranked
plurality of data objects to which at discussion of which is incorporated herein by reference. Furthermore, in the building step, each of the ranked pluralit)

least one intent has been assigned are of data objects to which at least one intent has been assigned are matched against at least one presentation ruls
matched against at least one

presentation rule associated with the associated with the respective data object and matching presentation rules are used to construct the at least one
respective data object and matching display entry for the respective data object. For example, a data object is matched with a presentation rule to construc
presentation rules are used to construct ) ; ) o . . ; .
the at least one display entry for the a display entry that can include ratings, deal indications, price cuts, etc., and the particular details are within AA’"
respective data object. possession, custody, and control.
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Claim Chart—-Claim 12

12 The method of claim 1 wherein, in
the building step, each of the ranked
plurality of data objects to which at amenities, etc., and the particular details are within AA’s possession, custody, and control.
least one intent has been assigned are

matched against at least one

For example, a data object is matched with a presentation rule to construct a display entry that can include availability

presentation rule associated with the Choose flights

respective data object and matching «Newsearen

presentation rU|eS_ are used to construct Depart Dallas/ Fort Worth, TX to New York, NY
the at least one display entry for the Friday. October 14. 2022

respective data object.
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13 The method of claim 12 wherein the at least one presentation rules are supplied via a feed.
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Claim Chart — Claim 13

13 The method of claim 12 wherein the
at least one presentation rules are
supplied via a feed. 12, the discussion of which is incorporated herein by reference. Furthermore, upon information and belief, the at leas

AA infringes Claim 13 of the '157 patent. The Accused Instrumentalities satisfy each and every element of Claims 1 anc

one presentation rules are supplied via a feed. For example, the Accused Instrumentalities supply at least one
presentation rule via a feed, where the particular details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

. .
AmericanAirlines "¢ The Westin New York at Times Square Winter Specil (onslect
b gl
$1.804.76 USD
x 1 revie o _J

P vecart View Flgh Detals x ‘ e o :

- o e $3,609.51 USD
Vour . Dlls e Worth I (DFW) t L Gusecia (LGA) 0330

or

Hotel Results

Hotel Class Pay Monthly®
O ek e from $167/month
[ER 2372 3 w ’

Sortby:  Popularty -

[Sh 2 5
— *x

Iberostar 70 Park Avenue

Innside by Melia New York NoMad
s

Fedkokd

T
$2,064.46 USD

Pay Monthly o
from $108/month

or
LS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 528 SHORT

SAVE §15582USD Pay Monthly®

— from $96/month

[IEEE sav sums2s0
T | The Westin New York at Times Square ‘Winter Special (on select
« nighs)
4 S from /att Centric Wall Street New York
\ Wl St

American Airlines/Hilton, Ex. 1018, p.151
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart — Claim 13

13 The method of claim 12 wherein the  ror example, the Accused Instrumentalities supply at least one presentation rule via a feed, where the particular detail
at least one presentation rules are
supplied via a feed. are within AA’s possession, custody, and control.
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14 The method of claim 12 wherein the at least one presentation rules are embedded in the respective data object.
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Claim Chart — Claim 14

14 The method of claim 12 wherein the
at least one presentation rules are
embedded in the respective data object. 12, the discussion of which is incorporated herein by reference. Furthermore, the at least one presentation rule i

AA infringes Claim 14 of the '157 patent. The Accused Instrumentalities satisfy each and every element of Claims 1 anc

embedded in the respective data object. For example, particular data objects follow particular presentation rule:
embedded in the respective data object, where the particular details are within AA’s possession, custody, and control.
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Claim Chart — Claim 14

14 The method of claim 12 wherein the  rqr example, particular data objects follow particular presentation rules embedded in the respective data object, where
at least one presentation rules are
embedded in the respective data object.

the particular details are within AA’s possession, custody, and control.
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16 The method of claim 12 wherein at least one of the ranked plurality of data objects matches at least two presentation rules
and each of the at least two presentation rules are used to construct the at least one display entry for the respective data
object.
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Claim Chart — Claim 16

16 The method of claim 12 wherein at
least one of the ranked plurality of data
objects matches at least two 12, the discussion of which is incorporated herein by reference. Furthermore, at least one of the ranked plurality of dat:
presentation rules and each of the at
least two presentation rules are used to
construct the at least one display entry the at least one display entry for the respective data object. For example, a data object is matched with at least twe
for the respective data object.

AA infringes Claim 16 of the ‘157 patent. The Accused Instrumentalities satisfy each and every element of Claims 1 anc

objects matches at least two presentation rules and each of the at least two presentation rules are used to construc

presentation rules to construct a display entry that includes ratings, deal indications, price cuts, etc., where the

particular details are within AA’s possession, custody, and control.
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Claim Chart — Claim 16

16 The method of claim 12 wherein at
least one of the ranked plurality of data
objects matches at least two
presentation rules and each of the at
least two presentation rules are used to
construct the at least one display entry
for the respective data object.

For example, a data object is matched with at least two presentation rules to construct a display entry that include:
availability, amenities, etc., where the particular details are within AA’s possession, custody, and control.
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22 The computer-readable medium of claim 2 wherein, in the building step, each of the ranked plurality of data objects to which
at least one intent has been assigned are matched against at least one presentation rule associated with the respective data
object and matching presentation rules are used to construct the at least one display entry for the respective data object.
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Claim Chart — Claim 22

22 The computer-readable medium of AA infringes Claim 22 of the '157 patent. The Accused Instrumentalities satisfy each and every element of Claim 2, th
claim 2 wherein, in the building step,
each of the ranked plurality of data discussion of which is incorporated herein by reference. Furthermore, in the building step, each of the ranked plurality

objects to which at least one intent has  4f data objects to which at least one intent has been assigned are matched against at least one presentation rul
been assigned are matched against at
least one presentation rule associated associated with the respective data object and matching presentation rules are used to construct the at least one

with the respective data object and display entry for the respective data object. For example, each of the ranked data objects can be matched against a
matching presentation rules are used to
construct the at least one display entry  least one presentation rule to construct a display entry that includes ratings, deal indications, price cuts, etc., where the

for the respective data object. particular details are within AA’s possession, custody, and control.
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Claim Chart — Claim 22

22 The computer-readable medium of
claim 2 wherein, in the building step,
each of the ranked plurality of data
objects to which at least one intent has
been assigned are matched against at
least one presentation rule associated
with the respective data object and
matching presentation rules are used to
construct the at least one display entry
for the respective data object.

For example, each of the ranked data objects can be matched against at least one presentation rule to construct
display entry that includes availability, amenities, etc., where the particular details are within AA’s possession, custody
and control.

Choose flights

«New search

Depart Dallas/ Fort Worth, TX to New York, NY
Friday, October 14, 2022

er 14

® American Aifines fights may be listed first

Sortby: | Relevance M Basic Economy Main Cabin

LGA

10:30 am 30 19m oxavaiable

[5] DFW to LGA Flights

LGA

11:28 A 3h19m  Nonstop Boodip

DFW LGA

8:44 an 1:04 pm 3h 20m  Nonstop

American Airlines/Hilton, Ex. 1018, p.161
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



| PN
nl-h nelson bumgardner conroy

American Airlines/Hilton, Ex. 1018, p.162
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Exhibit C

American Airlines/Hilton, Ex. 1018, p.163
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Preliminary Infringement Contentions

R2 Solutions LLC v. American Airlines, Inc. nelson bumgarciner conro
Civil Action No. 4:22-cv-00353-ALM

U.S. Pat. No.: 7,698,329
Claims: 1, 4-5,8,and 11-12
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Preliminary Infringement Contentions

R2 Solutions LLC (“R2” or “Plaintiff”) contends that American Airlines, Inc. (“AA” or “Defendant”) has infringed and continues
to infringe U.S. Pat. No. 7,698,329 (the ““329 Patent”) by, among other things, making, having made, using, offering for sale,
and/or selling within this judicial district and elsewhere in the United States and/or importing into this judicial district and
into the United States — without license or authority — the “Accused Instrumentalities,” which include systems, services,
processes, methods, acts, components (hardware and/or software), or other instrumentalities associated with searches or
queries performed in connection with AA’s web platform(s) and mobile application(s). “Accused Instrumentalities” include,
without limitation, all instrumentalities associated with receiving, handling, processing, responding to, or otherwise
interacting with queries (including user queries and back-end queries) and all instrumentalities related to the location,
identification, delivery, display, rendering, ranking, and communication of information relating to such queries. The “Accused
Instrumentalities” include, without limitation, the front-end(s) and back-end(s) of AA’s online travel agency and search engine
services for hotels, vacation rentals, flights, and airport transfer incorporated into the AA web platform and/or AA mobile
application. The Accused Instrumentalities practice the steps of the asserted claims or are capable of performing the claim
elements of the asserted claims, or otherwise satisfy all elements, described or set forth in one or more claims of the ’329
Patent in violation of at least 35 U.S.C. § 271(a). AA’s infringements also include, and R2 is entitled to recover damages for,
sales of infringing products and components sold and/or shipped abroad that are subsequently imported into the United
States.
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Preliminary Infringement Contentions

R2 contends that each and every limitation of the asserted claims of the 329 Patent is literally present or performed and
infringed by each and every Accused Instrumentality. In the alternative, R2 contends that all limitations of the asserted claims
are present under the doctrine of equivalents because (1) to the extent there are any differences between the Accused
Instrumentalities and those claim limitations (which R2 denies), such differences are insubstantial. Equivalency may also be
shown by the fact that (2) the Accused Instrumentalities perform substantially the same function, in substantially the same
way, to achieve substantially the same result as the functions recited in the limitations of the asserted claims.

R2 reserves the right to supplement or amend its claim charts, preliminary infringement contentions, and expert reports as
may be appropriate or permissible under the applicable rules and Scheduling Order, including the Court’s modifications to
P.R. 3-1 available in the Scheduling Order. Any reference or citation to the specification is for illustrative purposes only and is
not intended to suggest that the scope of the claimed invention is limited to any particular preferred embodiment. R2 does
not hereby waive any applicable work product protections.

For the avoidance of doubt, the claim elements charted herein are software limitations and/or associated with software
limitations for the purposes of P.R. 3-1(g), and to the extent that such elements are performed by hardware, firmware,
software, and/or any combination thereof, the particular details are in AA’s possession, custody, and control.
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References Cited

The following chart presents R2 Solutions’ analysis of the Accused Instrumentalities based on publicly available information.
The citations in the chart refer to the following publicly available documents, which are incorporated by reference as if fully
set forth herein. This infringement analysis is preliminary, and R2’s investigation into AA’s infringement is ongoing. R2
reserves the right to provide additional theories under which AA products/systems infringe this patent:

(1]
(2]
(3]
(4]
(5]

“AA Vacations Homepage,” https://www.aavacations.com/en/.

“DFW to LGA Search,” https://book.aavacations.com/apps/shopping/#/search-results/hotels/1riinvhawu3s7llzd6p/1.

“AA Vacations,” https://www.aavacations.com/.

“AA Flights,” https://www.aa.com/homePage.do.

“DFW to LGA Flights,” https://www.aa.com/booking/flights/choose-
flights/flight1?bookingPathStateld=1665678472499-826&redirectSearchToLegacyAACom=false.
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1[pre]

1[a]

1[b]

1[c]

1[d]

A method, comprising:

ranking a plurality of documents recalled by a search engine for a query;

wherein the plurality of documents contain certain documents, each document of said certain documents containing at least
one section that is not used by said search engine for recall and one or more sections that are used by said search engine for
recall;

wherein ranking a plurality of documents includes ranking said plurality of documents based, at least in part, on the at least
one section of said certain documents not used by said search engine to recall documents; and

wherein the method is performed by one or more computing devices.
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Claim Chart—Claim 1

1[pre] A method, comprising: AA infringes Claim 1 of the ‘329 Patent. The Accused Instrumentalities rank a plurality of documents recalled by :

1[a] ranking a plurality of documents

. search engine for a query. The Accused Instrumentalities include systems, services, processes, methods, acts
recalled by a search engine for a query;

components (hardware and/or software), or other instrumentalities associated with searches or queries performed i
connection with AA’s web platform(s) and mobile application(s). For example, Accused Instrumentalities include :
search engine that recalls a plurality of documents for a query:
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SAVE §1M52USD

‘Choose this Deal

0 Specal offers or discounts T | ‘ The Westin New York at Times Square Winter Specal (on select #
S—_—" nights) View Vors
3 NewYork NY,US 5 Hyatt Centric Wall Street New York from
[— A $1,03573 USD

WallStreet

Promotions
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Claim Chart—Claim 1

1[pre] A method, comprising: The Accused Instrumentalities rank a plurality of documents recalled by a search engine for a query. The Accused

1[a] ranking a plurality of documents Instrumentalities utilize proprietary ranking algorithms to rank the recalled documents automatically, e.g., by
recalled by a search engine for a query;

availability, such as on receipt of a query. The particular details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

$103573 USD

Promotions

0 Special offes or discounts Winter Spacial(on select

nights)

$2,071.46 USL

Price Range or

$443UsD 1588 USD Pay Monthlyo
from $96/montt

$3,609.51 USD

Average price per night

SAVE §13635 USD
or

O dkkkk o from $167/month
0 dk ko = SAVE SHSpAIRD Aliz Hotel Times Square Early Booking discount
0 ok s

Total Price

$2,11374 USD

Innside by Melia New York NoMad

from
$1.03223 USD
avglperson

FkAky

or

Pay Monthly®

$2,064.46 USD b
from *98/month

or

SAVE $2366 USD

‘Choose this De

SPECIALS AVAILABLE (SOME ROOMS) N—
c
BEST AVAILABLE RATE PACKAGE E28 SHORT oy Mory.2,

from %96/month

SAVE $11152USD

Choose this Deal

Hyatt Centric Wall Street New York from
WellStrast $1.03573 USD Questions?
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Claim Chart—Claim 1

1[pre] A method, comprising:

1[a] ranking a plurality of documents Instrumentalities utilize proprietary ranking algorithms to rank the recalled documents automatically, e.g., by price,
recalled by a search engine for a query;

such as on receipt of a query. The particular details are within AA’s possession, custody, and control.

The Accused Instrumentalities rank a plurality of documents recalled by a search engine for a query. The Accused

AmericanAirlines [ § PLANTRAVEL  TRAVELINFORMATION ~ AADVANTAGE l JoN ‘@

Have an AAdvantage® ®
account?

Login here.

Explore the view
from Canada g % §

[4] AA Flights

Book Manage trips / Check-in

Flight status
Vacation packages Hotel@ Car@
‘@ Round trip One way Redeem miles
From To Number of passengers
DFW 2| |ea ol [+ =
Depart Return
10/14/2022 ]j 10/17/2022 D

Bag and optional fees » Advanced / Multi-city search »
Changes to checked bag fees and allowances »

ID requirements are changing: Are you REAL ID ready? »
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Claim Chart—Claim 1

1[pre] A method, comprising: The Accused Instrumentalities rank a plurality of documents recalled by a search engine for a query. The Accused

1[a] ranking a plurality of documents

Instrumentalities utilize proprietary ranking algorithms to rank the recalled documents automatically, e.g., by price
recalled by a search engine for a query; S v 9alg Wi E:fZoy (23 [PEE,

such as on receipt of a query. The particular details are within AA’s possession, custody, and control.
Choose flights

« New search

Depart Dallas/ Fort Worth, TX to New York, NY
Friday. October 14, 2022

® American Airlines flights may be listed first

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sat. Oct15 Sun. Oct16

Lowest Fare Foile | € 5352 $352 $352 5307 ’
[5] DFW to LGA Flights
Sortby: | Relevance v Basic Economy Main Cabin First
DFW LGA
1030 AM  3h 19m  Nonstop BB Roundtrp.
$443 51,880
Detalls | Seals
LGa
11:28 am 3h 19m  Nonstop Notaveilable Round rp Roundp
$443 $3,221
Details | Seats
DFW LGA
8:44 am 1:04 rm 3h 20m  Nonstop Not aveilable i Roundtrp
AR2847 - T35-S0cing 37 $547 $1,630
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Claim Chart—Claim 1

1[b] wherein the plurality of documents  The plurality of documents of the Accused Instrumentalities contain certain documents, each document of said certair
contain certain documents, each
document of said certain documents documents containing at least one section that is not used by said search engine for recall and one or more section:

containing at least one section that is that are used by said search engine for recall. For example, the plurality of documents recalled (e.g., corresponding tc
not used by said search engine for

recall and one or more sections that are  properties, rooms, etc.) for a search query (e.g., location(s), date, etc.) contains certain documents (e.g., relevant t
used by said search engine for recall; properties, rooms, etc.) containing at least one section that is not used by the search engine for recall (e.g., availability

etc.) and one or more sections used by the search engine for recall (e.g., location, etc.). See, e.g.:

$103573 USD

Winer Specal (on slect
nights) =) Total Price
o $2,071.46 USD
= Range 2 or
C
3UsD 17588 USD. 3 = Pay Monthly®
m $3,609.51USD Vien More from $96/month
SAVE $13635 USD
or
L e kA from $167/month =
Kok ke ke SAVE $24969 UsD Az Hotel Times Square ary Bosiing discount
*okk - MIDTOWN WEST NEWYORK Us
*k o *okk
* o

Total rice
from
$1,02223 USD $211374 USD

or

Pay Monthlyo

$2064.46 USD "
from 98/month

or SAVE §2366 USD

SPECIALS AVAILABLE (SOME ROOMS)

BEST AVAILABLE RATE E B2B SHORT Pay Monthive Che this Deal
SAVE $111.52 USD

#More

bk To e
@ O®OOO0 85cd on 4910 review: $2,740.59 USD

Hyatt Centric Wall Street New York from >
WalSreet $1.03573USD Questions
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Claim Chart—Claim 1

1[b] wherein the plurality of documents
contain certain documents, each
document of said certain documents
containing at least one section that is
not used by said search engine for

recall and one or more sections that are
used by said search engine for recall;

For example, the plurality of documents recalled (e.g., corresponding to flights) for a search query (e.g., location(s)
date, etc.) contains certain documents (e.g., relevant to flights) containing at least one section that is not used by the
search engine for recall (e.g., price, etc.) and one or more sections used by the search engine for recall (e.g., location
etc.). See, e.g.:

Choose flights

New search

Depart Dallas/ Fort Worth, TX to New York, NY

Friday, October 14, 2022

® American Arlines flights may be listed first

Lowest Fare Fledble | € - $352 5352 $352 $307

[ 5] DFW to LGA FI ig hts Sortby: | Relevance - Basic Economy. Main Cabin

DFW LGA I

6:11 am 10:30 M 3n 1om ] undirp

A e 1,880
3h 19m  Nonsto Roundp sy

$443 $3221

Detals | Seals

DFW 16A

8:44 am 1:04 pm 3h 20m  Nonstop Vot Found wip Roundwp

RS —— $547 1,630
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Claim Chart—Claim 1

1[c] wherein ranking a plurality of
documents includes ranking said
plurality of documents based, at least in
part, on the at least one section of said
certain documents not used by said
search engine to recall documents; and

Ranking a plurality of documents of the Accused Instrumentalities includes ranking said plurality of documents based
at least in part, on the at least one section of said certain documents not used by said search engine to recal
documents. For example, the plurality of documents (e.g., corresponding to properties, rooms, etc.) are ranked base
at least in part on the at least one section of the certain documents not used by the search engine (e.g., availability

etc.) to recall the documents. See, e.g.:

. AN
AmericanAirlines "¢

ip: Dellas Ft. Worth Intl (DFW) to La Guardia (LGA) | 03/30/22 - 04/06/22| 2 Adults
Hotel Results

o — ——  [3] DFW to LGA Search

from
5116231 USD

Total Prics
$2324.61USD
or

Pay Monthly o
from $108/month

stsszusu

Promotions

O Special offers or discounts 'LI } ! The Westin New York at Times Square
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Claim Chart—Claim 1
s e

1[c] wherein ranking a plurality of For example, the plurality of documents (e.g., corresponding to flights, etc.) are ranked based at least in part on the a
documents includes ranking said
plurality of documents based, at least in least one section of the certain documents not used by the search engine (e.g., price, etc.) to recall the documents
part, on the at least one section of said See, e.g.:

. . I b~
certain documents not used by said
search engine to recall documents; and

Choose flights

New search

Depart Dallas/ Fort Worth, TX to New York, NY

Friday. October 14, 2022

® American Aines flights may be listed first

@\ ¢ = 5352 5352 $352 5307

Sortby: | Relevance -

[5] DFW to LGA Flights

DFW LGA
10:30 am 30 19m
tails
DFW 1A
7.09 an M:28 v 3n19m  Nonstop Notavleble Round i Rounde
- $443 $3221
Detals | Seals
LGA
1:04 pm 3h 20m  Nonstop Round
1,630
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Claim Chart—Claim 1

1[d] wherein the method is performed  The method is performed by one or more computing devices. For example, the Accused Instrumentalities include
by one or more computing devices.
systems, services, processes, methods, acts, components (hardware and/or software), or other instrumentalitie:

associated with searches or queries performed in connection with AA’s web platform(s) and mobile application(s).
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4[a]

4[b]

4c]

The method of claim 1, further including said search engine generating data representing results of said query, wherein:
said data includes an abstract describing each document of said plurality of documents; and

for each respective abstract of each document of said certain documents, said abstract excludes terms from the respective at
least one section not used by said search engine to recall said each document.
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Claim Chart — Claim 4

4 [a] The method of claim 1, further AA infringes Claim 4 of the ‘329 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, the
mcludmg said search_ €NgINE  giscussion of which is incorporated herein by reference. Furthermore, the method performed by the Accuse
generating data representing results

of said query, wherein: Instrumentalities includes said search engine generating data representing results of said query.

[3] DFW to LGA Search

Promor
AmericanAirIines\\ O spec The Westin New York at Times Square WinterSpecia (on seect
s e
PR Hokkk $180476 USD
P T OOOOO £ascion 391 2 n
Your trip: Dallas Fe Worth Int (DFW) to Ls Guardia (LGA) | 03/30/2 61222 Adults $3,609.51 USD

or

Hotel Results

Pay Monthly
from $167/month

SAVE $249.69 USD

=3 ‘Choose this Deal

Iberostar 70 Park Avenue

N Innside by Melia New York NoMad
$2324.61USD

senvice or

$2,064.46 USD
Pay Monthly®

from $108/month

or

SAVE $15582USD

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 525 SHORT

Pay Monthly ®
ief from $96/month

Choose this Deal

T | The Westin New York at Times Square Winter Specil (on select
L e

SAVE $1MS2USD

‘Choose this Deal

Hyatt Centric Wall Street New York fr
Wall Street s
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Claim Chart — Claim 4

4 [a] The method of claim 1, further Furthermore, the method performed by the Accused Instrumentalities includes said search engine generating dat:
including said search  engine
generating data representing results
of said query, wherein:

representing results of said query.

Choose flights
[4] AA Flights ANEESEE
N Nenart Nallac/ Fart Warth TX ta New York, NY
AmericanAirlines "¢ PLANTRAVEL  TRAVELINFORMATION  ADVANTAGE® Ea - S

Have an AAdvantage® &

account? [5]1 DFW to LGA Flights

Login here.

Explore the view
from Canada gl g | = == =

Search great fares and find your love fo‘r ﬁylinter E
"

' Basic Economy, Main Cabin
- Notavailable Round rip Round rp
Book Manage trips / Check-in Flight status e
Vacation packages  Hotel@  Cardd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Advanced / Multcity search »
b — Round rip Raund rp
$547 51,630
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Claim Chart — Claim 4

4 [b] said data includes an abstract

In the method performed by the Accused Instrumentalities, said data includes an abstract describing each document o
descr'.bmg each document of said said plurality of documents. For example, for each result of a search query, there is an abstract describing the
plurality of documents; and

document. For example, the abstract can describe each document by name, location, price, etc.

[3] DFW to LGA Search

. A N
AmericanAirlines "¢ T ” The Westin New York at Times Square Winter Spacal (en select
)
Py NG from
B — Fokokok $1804.76 USD
= { W OOOOO taccs on 391 reviews himrte
Vour ip Dals e Worth 't (DFW) 0 Ls Gusris (16303072 2hcuts

$3,609.51 USD

Hotel Results

or

Pay Monthly
from $167/month

SAVE $24969 USD

Iberostar 70 Park Avenue

‘Choose this Deal

Innside by Melia New York NoMad
$2324.61USD

senvice or

$2,064.46 USD
Pay Monthly® lbe
from $108/month or
s SPECIALS AVAILABLE (SOME ROOMS) —
BEST AVAILABLE RATE PACKAGE 828 SHORT
.

Choose this Deal

from $96/month

SAVE $1MS2USD

‘Choose this Deal

The Westin New York at Times Square Winter Speci fonselect

NewYork NY.US

Centric Wall Street New York
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Claim Chart — Claim 4

4 [b] said data includes an abstract For example, for each result of a search query, there is an abstract describing the document. For example, the abstrac
describing each document of said

plurality of documents; and can describe each document by time, price, etc.

Choose flights

« New search
Depart Dallas/ Fort Worth, TX to New York, NY
Friday. October 14, 2022

® American Airlines flights may be listed first

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sun, Oct16
Lowest Fare Foile | € = 5352 $352 $307 ’
[5] DFW to LGA Flights
DFW LGA
1030 AM  3h 19m  Nonstop ot available Round wip Roundwp.
443 51,880
Details Seats
DFW LGa
3n19m  Nonstop Notavailable round
$3,221
seatlft
Details Seats
DFW LGA
8:44 s 1:04 pm 3h 20m  Nonstop Notavsilsble oo Roundtrp.
AR = 738-Bocing 73T $547 51,630
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Claim Chart — Claim 4

4 [c] for each respective abstract of each In the method performed by the Accused Instrumentalities, for each respective abstract of each document of saic
document of said certain documents,

. certain documents, said abstract excludes terms from the respective at least one section not used by said search engine
said abstract excludes terms from

the respective at least one section to recall said each document. For example, each abstract describes each document by name, location, etc. and exclude:
not used by said search engine to

recall said each document. terms from the section not used by said search engine to recall the documents (e.g., availability, sponsorship, etc.).

[3] DFW to LGA Search

: —
AmericanAirlines "¢

The Westin New York at Times Square Winter Special (on select

nights)

Y. US
Fokkok
T OOOOO Bced on 3891 reviews

Price Range

180476 USD
$5443USD $7588 USD

S—— ‘

Your tip: Dallas Fe Worth Ind| (DFW) to La Guardia (LGA) | 0313012

5;609 51 USD
Hotel Results

or

Pay Monthly
from $167/month

SAVE $24969 USD

Iberostar 70 Park Avenue

‘Choose this Deal

Innside by Melia New York NoMad from
$2324.61USD

senvice or

$2,064.46 USD
Pay Monthly®

from $108/month

or

SAVE $15582USD

SPECIALS AVAILABLE (SOME ROOMS)
s ol - Pay Monthly®
BEST AVAILABLE RATE PACKAGE 828 SHORT e

from $96/month

Choose this Deal

SAVE $1MS2USD

‘Choose this Deal

The Westin New York at Times Square Winter Speci fonselect

NewYork NY.US

Centric Wall Street New York
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Claim Chart — Claim 4

4 [c] for each respective abstract of each For example, each abstract describes each document by time, price, etc. and excludes terms from the section not usec
document of said certain documents,
said abstract excludes terms from
the respective at least one section
not used by said search engine to

by said search engine to recall the documents (e.g., location, etc.).

recall said each document. Choose flights
« New search
Depart Dallas/ Fort Worth, TX to New York, NY
Friday. October 14, 2022

® American Airlines flights may be listed first

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sun, Oct16
Lowest Fare Foile | € = 5352 $352 $307 ’
[5] DFW to LGA Flights
DFW LGA
1030 AM  3h 19m  Nonstop ot available Round wip Roundep.
443 51,880
LGa
11:28 am 3h 19m  Nonstop Notevailable Roundrp
$3,221
Details | Seats
DFW LGA
8:44 am 1:04 pm 3h 20m  Nonstop Not svailable rdarp Round e
AAZBET = T38-S0cinR 3T $547 51,630
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5 The method of claim 1, said search engine using a search engine index to recall said plurality of documents; and wherein said
search engine index does not index any term in said certain documents that is found only in one or more sections of said
certain documents established as a no-recall section.
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Claim Chart—Claim 5

5 The method of claim 1, said search AA infringes Claim 5 of the ‘329 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, the
engine using a search engine index
to recall said plurality of documents;
and wherein said search engine engine index to recall said plurality of documents, wherein said search engine index does not index any term in saic
index does not index any term in
said certain documents that is found
only in one or more sections of said section. For example, said search engine does not index terms found in the sponsorship and/or availability section, anc
certain documents established as a
no-recall section.

discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities utilize a searct

certain documents that is found only in one or more sections of said certain documents established as a no-recal

documents cannot be searched by sponsorship or availability. The particular details are within AA’s possession, custody
and control.

Promoti

- —
AmericanAirlines "¢

The Westin New York at Times Square
e -y
[3]1 DFW to LGA Search :
b eokokk 5180476 USD
i & OOOOO ased on 3691 reviews avglperson
-
Hotel Results P p—
O sk kkok z from $167/month
S O kkkk w SAVE 524969 USD
O *ok ok T o -
ok i
Iberostar 70 Park Avenue %

Fokokk
@B OOOOO Bascd on 1381 reviews $2324.61USD

Innside by Melia New York NoMad
s

*ookok

$2,064.46 USD

or

Pay Monthlyo
from $108/month or
SPECIALS AVAILABLE (SOME ROOMS)

BEST AVAILABLE RATE PACKAGE £28 SHORT

SAVE $15582USD Pay Monthlyo

from *96/month

SAVE $1MS2USD
i | I lew York at Times Square
i View More
4 from Hyatt Centric Wall Street New York from
P & $103573USD
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Claim Chart—Claim 5

5 The method of claim 1, said search For example, said search engine does not index terms found in the price and/or time sections, and documents canno
engine using a search engine index
to recall said plurality of documents;
and wherein said search engine
index does not index any term in Choose ﬂ\ghts
said certain documents that is found

be searched by time or price. The particular details are within AA’s possession, custody, and control.

only in one or more sections of said «Newsearen
certain documents established as a Depart Dallas/ Fort Worth, TX to New York, NY
no-recall section. Friday. October 14, 2022

® American Airlines flights may be listed first.

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sun, Oct16
Lowest Fare Foile | ¢ 5352 $352 $307 ’
[5] DFW tO LGA Flig hts Sortby: | Relevance v Basic Economy. Main Cabin
DFW LGA
10:30 AM 3h19m  Nonstop otavaiable Round trp
1,880
Details Seats
DFW LGA
7:09 am 11:28 am 3h 19m  Nonstop Notaveilable Roundrp
. $3,221
= et
Details Seats
DFW LGA
8:44 am 1:04 pm 3h 20m  Nonstop Notavailable Found vip Roundtp.
2867 = 736-Boeing 73 $547 51,630
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8[pre]

8[a]

8[b]

8[c]

A computer-readable storage medium that stores instructions which, when executed by one or more processors, cause
performance of:

ranking a plurality of documents recalled by a search engine for a query;

wherein the plurality of documents contain certain documents, each document of said certain documents containing at least
one section that is not used by said search engine for recall and one or more sections that are used by said search engine for
recall; and

wherein ranking a plurality of documents includes ranking said plurality of documents based, at least in part, on the at least
one section of said certain documents not used by said search engine to recall documents.
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Claim Chart—Claim 8

8 [pre] A computer-readable storage medium AA infringes Claim 8 of the ‘329 patent. The Accused Instrumentalities comprise a computer-readable storage mediun
that stores instructions which, when

executed by one or more processors, » .
cause performance of: below. The Accused Instrumentalities systems, services, processes, methods, acts, components (hardware and/o

that stores instructions which, when executed by one or more processors cause performance of the steps discussec

software), or other instrumentalities associated with searches or queries performed in connection with AA’s wel
platform(s) and mobile application(s).

- —
AmericanAirlines "¢

[3] DFW to LGA Search ==

5180476 USD

Price Range avg/person
PN i e i Average price per night $3,609.51 USD
or
Hotel Results Hoel s : —
O dkkkk z from $167/month
g O dkkk w SAVE $249.69 USD
0 dk sk i onl et
*x ,
Iberostar 70 Park Avenue
@ 2t .
ORK.Us Not Rated o

Fedok ok

. Innside by Melia New York NoMad
@ 00000 teion v $2324.61USD X

*ookok

$2,064.46 USD

and service or

Pay Monthlyo
from $108/month or
SPECIALS AVAILABLE (SOME ROOMS)

BEST AVAILABLE RATE PACKAGE £28 SHORT

SAVE $15582USD Pay Monthlyo

from *96/month

SAVE §1MS2USD

estin New York at Times Square

Hyatt Centric Wall Street New York

$1.03573 USD
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Claim Chart—Claim 8

8 [pre] A computer-readable storage medium The Accused Instrumentalities systems, services, processes, methods, acts, components (hardware and/or software), o
that stores instructions which, when

other instrumentalities associated with searches or queries performed in connection with AA’s web platform(s) anc
executed by one or more processors,

cause performance of: mobile application(s).
Choose flights
[4] AA Flights .
x Nenart Nallac/ Fart Warth TX ta New York, NY
AmericanAirlines “g PLANTRAVEL  TRAVELINFORMATION  ARDVANTAGE" (o | Q@

Have an AAdvantage® ®

account? [5] DFW to LGA Flights

Login here.

Explore the view

Sun. Oct16

$307

1 ' . % Thu, Oct 13 Fri.Oct14
from Canada 8 B
Search great fares and find your love fo‘ v'vinter #
. ’ o ==

top Notaveilsble Round ip Round trp

) p s443 1,880
Book Manage trips / Check-in Flight status I R
@ vownpeckezs  Hoed@ card@
@ Round trip One way Redeem miles
From To Number of passengers
= top Notaveilsble Round wip Roundtrp
DFW ¥ LGA 1 = $443 $3221
Depart Retum seatleft seat left
5 ot Advanced / Multcty search »
b Notavalable Roundrp Roundtrp.
s547 $1,630
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Claim Chart—Claim 8

8 [a] ranking a plurality of documents recalled The Accused Instrumentalities rank a plurality of documents recalled by a search engine for a query.
by a search engine for a query;

The discussion of Claim element 1[a] is incorporated herein by reference.
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Claim Chart—Claim 8

8 [b] wherein the plurality of documents The plurality of documents contain certain documents, each document of said certain documents containing at least one
contain certain documents, each
document of said certain documents
containing at least one section that is not
used by said search engine for recall and
one or more sections that are used by
said search engine for recall; and

section that is not used by said search engine for recall and one or more sections that are used by said search engine
for recall.

The discussion of Claim element 1[b] is incorporated herein by reference.
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Claim Chart—Claim 8

8 [c] wherein ranking a plurality of documents The Accused Instrumentalities rank a plurality of documents, which includes ranking said plurality of documents based

includes  ranking  said plurality  of 5 |aaqt in part, on the at least one section of said certain documents not used by said search engine to recal
documents based, at least in part, on the

at least one section of said certain
documents not used by said search engine
to recall documents.

documents.

The discussion of Claim element 1[c] is incorporated herein by reference.
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11[a]

11[b]

11]c]

The computer-readable storage medium of claim 8 further comprising instructions for including said search engine generating
data representing results of said query, wherein:

said data includes an abstract describing each document of said plurality of documents; and

for each respective abstract of each document of said certain documents, said abstract excludes terms from the respective at
least one section not used by said search engine to recall said each document.
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Claim Chart — Claim 11

11

[a] The computer-readable storage
medium of claim 8 further comprising
instructions for including said search
engine generating data representing
results of said query, wherein:

AA infringes Claim 11 of the ‘329 patent. The Accused Instrumentalities satisfy each and every element of Claim 8, the
discussion of which is incorporated herein by reference. Furthermore, the computer-readable storage medium furthe
comprises instructions for including said search engine generating data representing results of said query.

The discussion of Claim element 4[a] is incorporated herein by reference.
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Claim Chart — Claim 11

11 [b] said data includes an abstract The data includes an abstract describing each document of said plurality of documents.
describing each document of said plurality

of documents; and
The discussion of Claim element 4[b] is incorporated herein by reference.
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Claim Chart — Claim 11

11 [b] for each respective abstract of each For each respective abstract of each document of said certain documents, said abstract excludes terms from the
document of said certain documents, said

abstract excludes terms from the
respective at least one section not used

by said search engine to recall said each The discussion of Claim element 4[c] is incorporated herein by reference.
document.

respective at least one section not used by said search engine to recall said each document.
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12 The computer-readable storage medium of claim 8, said search engine using a search engine index to recall said plurality of
documents; and wherein said search engine index does not index any term in said certain documents that is found only in one
or more sections of said certain documents established as a no-recall section.
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Claim Chart—-Claim 12

12 The computer-readable storage medium of
claim 8, said search engine using a search
engine index to recall said plurality of
documents; and wherein said search
engine index does not index any term in
said certain documents that is found only
in one or more sections of said certain
documents established as a no-recall
section.

AA infringes Claim 12 of the ‘329 patent. The Accused Instrumentalities satisfy each and every element of Claim 8, the
discussion of which is incorporated herein by reference. Furthermore, said search engine uses a search engine index t
recall said plurality of documents; and wherein said search engine index does not index any term in said certair
documents that is found only in one or more sections of said certain documents established as a no-recall section.

The discussion of Claim 5 is incorporated herein by reference.
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Preliminary Infringement Contentions

R2 Solutions LLC v. American Airlines, Inc. nelson bumgarciner conro
Civil Action No. 4:22-cv-00353-ALM

U.S. Pat. No.: 8,209,317
Claims: 1-5 and 8-14
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Preliminary Infringement Contentions

R2 Solutions LLC (“R2” or “Plaintiff”) contends that American Airlines, Inc. (“AA” or “Defendant”) has infringed and continues
to infringe U.S. Pat. No. 8,209,317 (the ““317 Patent”) by, among other things, making, having made, using, offering for sale,
and/or selling within this judicial district and elsewhere in the United States and/or importing into this judicial district and
into the United States — without license or authority — the “Accused Instrumentalities,” which include systems, services,
processes, methods, acts, components (hardware and/or software), or other instrumentalities associated with searches or
queries performed in connection with AA’s web platform(s) and mobile application(s). “Accused Instrumentalities” include,
without limitation, all instrumentalities associated with receiving, handling, processing, responding to, or otherwise
interacting with queries (including user queries and back-end queries) and all instrumentalities related to the location,
identification, delivery, display, rendering, ranking, and communication of information relating to such queries. The “Accused
Instrumentalities” include, without limitation, the front-end(s) and back-end(s) of AA’s online travel agency and search engine
services for hotels, vacation rentals, flights, and airport transfer incorporated into the AA web platform and/or AA mobile
application. The Accused Instrumentalities practice the steps of the asserted claims or are capable of performing the claim
elements of the asserted claims, or otherwise satisfy all elements, described or set forth in one or more claims of the 317
Patent in violation of at least 35 U.S.C. § 271(a). AA’s infringements also include, and R2 is entitled to recover damages for,
sales of infringing products and components sold and/or shipped abroad that are subsequently imported into the United
States.
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Preliminary Infringement Contentions

R2 contends that each and every limitation of the asserted claims of the ‘317 Patent is literally present or performed and
infringed by each and every Accused Instrumentality. In the alternative, R2 contends that all limitations of the asserted claims
are present under the doctrine of equivalents because (1) to the extent there are any differences between the Accused
Instrumentalities and those claim limitations (which R2 denies), such differences are insubstantial. Equivalency may also be
shown by the fact that (2) the Accused Instrumentalities perform substantially the same function, in substantially the same
way, to achieve substantially the same result as the functions recited in the limitations of the asserted claims.

R2 reserves the right to supplement or amend its claim charts, preliminary infringement contentions, and expert reports as
may be appropriate or permissible under the applicable rules and Scheduling Order, including the Court’s modifications to
P.R. 3-1 available in the Scheduling Order. Any reference or citation to the specification is for illustrative purposes only and is
not intended to suggest that the scope of the claimed invention is limited to any particular preferred embodiment. R2 does
not hereby waive any applicable work product protections.

For the avoidance of doubt, the claim elements charted herein are software limitations and/or associated with software
limitations for the purposes of P.R. 3-1(g), and to the extent that such elements are performed by hardware, firmware,
software, and/or any combination thereof, the particular details are in AA’s possession, custody, and control.
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References Cited

The following chart presents R2 Solutions’ analysis of the Accused Instrumentalities based on publicly available information.
The citations in the chart refer to the following publicly available documents, which are incorporated by reference as if fully
set forth herein. This infringement analysis is preliminary, and R2’s investigation into AA’s infringement is ongoing. R2
reserves the right to provide additional theories under which AA products/systems infringe this patent:

(1]
(2]
(3]
(4]
(5]

“AA Vacations Homepage,” https://www.aavacations.com/en/.

“DFW to LGA Search,” https://book.aavacations.com/apps/shopping/#/search-results/hotels/1riinvhawu3s7llzd6p/1.

“AA Vacations,” https://www.aavacations.com/.

“AA Flights,” https://www.aa.com/homePage.do.

“DFW to LGA Flights,” https://www.aa.com/booking/flights/choose-
flights/flight1?bookingPathStateld=1665678472499-826&redirectSearchToLegacyAACom=false.
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(57) ABSTRACT

Methods and systems for reconstructing a full query based on
a partial query are disclosed. Existing interfaces for search
engines may be rigid and require users to submit full queries
to perform searched. The methods and systems described
herein may solve these problems by allowing a flexible way
for users to submit a partial query and reconstruct a full query
based on the partial query. A search may then be performed
using the reconstructed query.
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1[pre]

1[a]
1[b]

1[c]

A computer database system for providing search results to a user in response to user submissions over a data network, the
computer database system comprising:

a database configured to store information about events in the computer database system; and

a query reconstruction server in data communication with the database and operative to receive a partial query submitted at a
remote user client system by a user seeking search results matching the submitted partial query and, in response to the
received partial query, determine a full query based on (i) the received partial query, and (ii) information stored in the
database about queries previously-submitted by users,

wherein the submitted partial query comprises an abbreviated or incomplete search query which is not fully representative of

an entire search query desired by the user and the full query is better representative of the entire search query desired by the
user.
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Claim Chart—Claim 1

1[pre] A computer database system
for providing search results to a user in
response to user submissions over a
data network, the computer database
system comprising:

AA infringes Claim 1 of the ‘317 Patent. The Accused Instrumentalities include a computer database system fo
providing search results to a user in response to user submissions over a data network. The Accused Instrumentalitie:
include systems, services, processes, methods, acts, components (hardware and/or software), or othe

instrumentalities associated with searches or queries performed in connection with AA’s web platform(s) and mobile

application(s):

A AT
mericanAiriines ¢ Destinations Deals Hotels Inspiration

Home > American Airlines Vacations packages >

Best prices on vacation packages

Choose 2 or more:

o o 5 Sosoe B | 40es0e2 B | 2 Traveers O
[1] AA Vacations - —
Homepage Advanced search  Book flight only & Ld il

“LIMITED TIME: Get $100 off on your next adventure
“LIMITED TIME: Get $200 off on your Mexican vacation
“LIMITED TIME: Get $250 off your European getaway
“LIMITED TIME: Get 300 off on your next adventure

*LIMITED TIME: You deserve a vacation. Use promo code VACATION2022 to save $100
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Claim Chart—Claim 1

1[pre] A computer database system The Accused Instrumentalities include systems, services, processes, methods, acts, components (hardware and/o
for providing search results to a user in
response to user submissions over a

data network, _tr_]e computer database platform(s) and mobile application(s):
system comprising:

software), or other instrumentalities associated with searches or queries performed in connection with AA’s wel

. —. ¢
AmericanAirlines "¢

@  Yourfiight has been added to the cart View Flight Details

Ft Worth Intl (DFW) to La Guardia (LGA) | 03/30/22 - 04/06/22 | 2 Adults
Hotel Results

Your trip: Dallas

[3]1 DFW to LGA
Search

Sortby: | Popularity v

Iberostar 70 Park Avenue from
$1162.31 USD

B

[ ]

335 0utof 335 h

$2324.61USD

C Reset Al Filters seH i o

Pay Monthly ®
from $108/month

Keyword Search
Search by hotel name. & e SAVE $155.82 USD

Only3 rooms left

Choose this Deal

ers or discounts ’Ll I g The Westin New York at Times Square Winter Special (on select
- nights)
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Claim Chart

Claim1

1[pre] A computer database system
for providing search results to a user in
response to user submissions over a
data network, the computer database
system comprising:

The Accused Instrumentalities include systems, services, processes, methods, acts, components (hardware and/o
software), or other instrumentalities associated with searches or queries performed in connection with AA’s wel
platform(s) and mobile application(s):

AmericanAirlines [ § PLANTRAVEL  TRAVELINFORMATION ~ AADVANTAGE l JoN ‘@

Have an AAdvantage® ®
account?

Login here.

Explore the view: "
from Canada)}_ I'

Search great fares and find your love fo&wmter f
’

[4] AA Flights

Book Manage trips / Check-in Flight status

Vacation packages Hoel@ Car@

‘@ Round trip One way Redeem miles
From T Number of passengers

DFW 2| |ea ol |4 v
Depart Return

10/14/2022 ]j 10/17/2022 D
Bag and optional fees » Advanced / Multi-city search »

Change:

ked bag fees and allowances »

ID requirements are changing: Are you REAL ID ready? »
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Claim Chart—Claim 1

1[a] a database configured to store
information about events in the
computer database system; and

The Accused Instrumentalities include a database configured to store information about events in the compute
database system. For example, the Accused Instrumentalities store information regarding reviews of particula

offerings:

$1.0353 USD
The Westin New York at Times Square Winter Special (on select
righe)
o $2,071.46 USD
$1,804.76 USD
= or

$43UsD smssausD Pay Monthly o

from $96/month

$3,609.51 USD

SAVE §13635 USD.

Choose this De

or

hiotsce . Pay Monthlyo
SR 5 2. 8.8 ¢ from $167/month

R 2,824 b SVE2asatsn = Aliz Hotel Times Square Early Booking discount
O hkk w T — 5 MIDTOWN WEST NEW YORK US o
*k ° 08 Fokk $1.056.87 USD
* » O Meeting 6
Not Rated = View More Total Price

Innside by Melia New York NoMad $211374 USD

or

Pay Monthly®
from S98/month

$2,064.46 USD
e plus taxwill be

or SAVE $2366 USD

Choose ths Deal

$137030 USD

SPECIALS AVAILABLE (SOME ROOMS) —
[ ILABLE RATE PACKAGE 828 SHORT Moy

from $96/month

SAVE $1M52USD

Omni Berkshire Place

:

- $2,740.59 USD

-
Hyatt Centric Wall Street New York from
$1.03573 USD Questions? l qln"i
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Claim Chart—Claim 1

1[a] a database configured to store
information about events in the
computer database system; and

Choose flights

« New search

The Accused Instrumentalities include a database configured to store information about events in the compute
database system. For example, the Accused Instrumentalities store information regarding bookings of flights:

Depart Dallas/ Fort Worth, TX to New York, NY

Friday. October 14, 2022

® American Airlines flights may be listed first

Lowest Fare Fledble | ¢
Sortby: | Relevance v
DFW LGA
10:30 am  3n19m
Details Seats
DFW LGa
3h 19m
Details Seats
DFW LGA
8:44 s 1:04 rm 3h 20m
azser

Nonstop

Nonstop

Nonstop

Thu, Oct 13 Fri. Oct14 Sat. Oct15 Sun. Oct16

5352

[5] DFW to LGA Flights

5443 53271
o 5547 51630
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Claim Chart—Claim 1

1[b] a query reconstruction server in
data communication with the database
and operative to receive a partial query
submitted at a remote user client
system by a user seeking search results
matching the submitted partial query
and, in response to the received partial
query, determine a full query based on
(i) the received partial query, and (ii)
information stored in the database
about queries previously-submitted by

users, [1] AA Vacations Homepage

The Accused Instrumentalities include a query reconstruction server in data communication with the database anc
operative to receive a partial query submitted at a remote user client system by a user seeking search results matching
the submitted partial query and, in response to the received partial query, determine a full query based on (i) the
received partial query, and (ii) information stored in the database about queries previously-submitted by users. Fo
example, the Accused Instrumentalities can determine a full query (e.g., city name, airport, etc.) in response t
receiving a partial query (e.g., partial word, characters, city name, etc.), such as can be submitted by a user at :
remote user client system. The particular details are within AA’s possession, custody, and control.

Best prices on vacation packages

Choose 2 or more

Check-in Check-out Travel

n
2 Travelers

3/30/2022 &2 4/06/2022 &

Nevis, St Kitts and

t ©
= W — NI
FLIGHT HOTEL CAR

Advanced search  Book flight only ¢
*LIMITED TIME: Get $100 off on your ne:

*LIMITED TIME: Get $200 off on your Mg

Bag and optional fees

Changes to checked bag fees a

adventure

kican vacation

Nevis (NEV)

Brisbane, Australia
(BNE)

Minneapolis
Minnesota (MSP)

Newark, New York
(EWR)

Newport News,
Virginia (PHF)
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Claim Chart—Claim 1

1[b] a query reconstruction server in
data communication with the database
and operative to receive a partial query
submitted at a remote user client
system by a user seeking search results
matching the submitted partial query
and, in response to the received partial
query, determine a full query based on
(i) the received partial query, and (ii)
information stored in the database
about queries previously-submitted by
users,

The query reconstruction server of the Accused Instrumentalities determines a full query based at least partly on the
received partial query and information stored in the database about queries previously-submitted by users. Fo
example, Accused Instrumentalities determine a full query based on popular searches and/or destination, e.g., searche:
and/or destinations corresponding to queries previously submitted by users. The particular details are within AA"
possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

© o
== W — NI
FLIGHT HOTEL CAR

Advanced search Book flight only &
*LIMITED TIME: Get $100 off on your ne

*LIMITED TIME: Get $200 off on your Mg

Bag and optional fees

Changes to checked bag fees an|

adventure

kKican vacation

Nevis (NEV)
Brisbane, Australia

(BNE)

Minneapolis
Minnesota (M3P)

Newark, New York
(EWR)

Newport News,
Virginia (PHF)

New Haven,
Coono ficu s (LA

Checkin
3/30/2022 &

Check-out

4/06/2022 £

Travelers

n
2 Travelers M

Newis, St. Kitts and
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Claim Chart—Claim 1

1[b] a query reconstruction server in For example, the Accused Instrumentalities can determine a full query (e.g., city name, airport, etc.) in response t
data communication with the database

and operative to receive a partial query  receiving a partial query (e.g., partial word, characters, city name, etc.), such as can be submitted by a user at
submitted at a remote user client

system by a user seeking search results
matching the submitted partial query within AA’s possession, custody, and control.

and, in response to the received partial = Cx R Loginnere

query, determine a full query based on Fly home fo PHE - Hampton Willamsburg Newpor News Wiliamsb, VA
(i) the received partial query, and (ii) HYN e taven, T

-
information stored in the database the h@lidays|~==vx,

remote user client system. Here, “new” is typed into the search bar and hidden in the graphic. The particular details are

about queries previously-submitted by NYC -Now York, Y
users, Search great fares and book to] s - New York John F Kennedy Int, NY

b NCL - Newcastle Airport, United Kingdom

Flight status

- BOOk ALB - Albany International, NY
[4] AA Flights NG e ot W

Y @D voceronpackages Hotel @ | ACY - Atiantic City Intl, Ny
AKL - Auckland Jean Batten, New Zealand

@ Round trip One way
BGM - Binghamton Endicott Johnson City, NY
From BUF - Buffalo Niagara Intl, NY imber of passengers
DFW 4 cHc - christchurch Intemational, New Zealand -
ELM - Elmira Coming Regional Airport, NY
Depart YQM - Greater Moncton Interational Airport, Canada
101712022

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

o

Advanced / Multi<city search »

MHT - Manchester Municipal, NH

nd allowances
NPE - Napier Hastings Hawkes Bay, New Zealand

@ YOU REAL I s - Nelson, New Zealand

PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

- 21 Row - Roswel Intemationat Air Center, NM .
== =;;1 Book a trip to
____ Prapsasaes

i
|
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Claim Chart—Claim 1

1[b] a query reconstruction server in
data communication with the database
and operative to receive a partial query
submitted at a remote user client
system by a user seeking search results
matching the submitted partial query
and, in response to the received partial
query, determine a full query based on
(i) the received partial query, and (ii)
information stored in the database
about queries previously-submitted by
users,

possession, custody, and control.

[4] AA Flights

The query reconstruction server of the Accused Instrumentalities determines a full query based at least partly on the
received partial query and information stored in the database about queries previously-submitted by users. Fo
example, Accused Instrumentalities determine a full query based on popular searches and/or destination, e.g., searche:
and/or destinations corresponding to queries previously submitted by users. The particular details are within AA"

Fly home fo
the halidays

Search great fares and book tof 47« - New York John F Kennedy Int;, NY

| -

Book

[ERY  Vecetion packages Hotel @
@ Round trip One way

From

DFW

Depart

101712022

Bag and o

Changes to ch s and allowances

D requirement changing: Are you REAL

oo

= == fu?‘ gookstip

e A—
k- ol account?

EWN - Coastal Caroiina Regional, NC Login here.

PHF - Hampton Williamsburg Newport News Willamsb, VA
HVN - New Haven, CT

ARA - New Iberia Acadiana Regional, LA

MSY - New Orleans Louis Amnstrong Int, LA

NYC - New York, NY

LGA -New York LaGuardia, NY
EWR - Newark Liberty Intl, NJ

NCL - Newcastle Airpor, United Kingdom
SWE - Stewart Newburgh, NY -
ILM - Wilmington New Hanover County, NC .
ALB - Albany International, NY Flight status
ABQ - Albuquerque International, NM

ACY - Atiantc City Int, NJ

AKL - Auckland Jean Batten, New Zealand
BGM - Binghamton Endicolt Johnson City, NY
BUF - Buffalo Niagara Intl, NY imber of passengers

CHC - Christchurch International, New Zealand -
ELM -Elmira Coming Regional Airport, NY

YQM - Greater Moncton Interational Alrport, Canada

ISP - Islip Long Island Macarthur, NY

Advanced / Multicity search

ITH - Ithaca Tompkins County, NY
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand
NSN -Nelson, New Zealand

PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

OW - Roswell Interational Air Center, NM
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Claim Chart—Claim 1

1[c] wherein the submitted partial
query comprises an abbreviated or
incomplete search query which is not
fully representative of an entire search
query desired by the user and the full
query is better representative of the
entire search query desired by the user.

With respect to the Accused Instrumentalities, the submitted partial query comprises an abbreviated or incomplet
search query which is not fully representative of an entire search query desired by the user and the full query is bette
representative of the entire search query desired by the user. For example, a partial query considered by the quen
reconstruction server of the Accused Instrumentalities can be an abbreviated or incomplete search query (e.g.
characters, partial word, etc.) that is not fully representative of an entire search query (e.g., city name, airport tag
etc.). The particular details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From Check-in . | | Checkout . | | Travelers o
g J Origin & 3/30/2022 E5 4/06/2022 4 2 Travelers M
<= W = e
FLIGHT HOTEL CAR Bag and optional fees :evis_ St Kitts and = 5
Changes to checked bag fees ARG o
Advanced search  Book flight only & Brishane Al
(BNE)
Minneapolis
Minnesota (M3P)
*LIMITED TIME: Get $100 off on your next adventure — v
Newark, New York
(EWR)
Newport News,
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v
New Haven,
Conooc ficit VD
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Claim Chart —

Claim1

1[c] wherein the submitted partial
query comprises an abbreviated or
incomplete search query which is not
fully representative of an entire search
query desired by the user and the full
query is better representative of the

entire search query desired by the user.

For example, a partial query considered by the query reconstruction server of the Accused Instrumentalities can be ar

abbreviated or incomplete search query (e.g., characters, partial word, etc.) that is not fully representative of an entire

search query (e.g., city name, airport tag, etc.). The particular details are within AA’s possession, custody, and control.

Fly home fo

EWN - Coastal Carolina Regional, NC

PHF - Hampton Williamsburg Newport News Williamsb, VA

HVN - New Haven, CT

the ho.lidays

Search great fares and book to|

o .
Book
[4] AA Flights
@ cvorpcos Hou
‘@ Round trip One way
From

DFW

Depart

1011712022

o

g fees and allowances

s are changing: Are you REAL I

ARA - Newberia Acadiana Regional, LA

WSY -New Orieans Louis Ammstrong Int, LA
NYC - New York, NY

JFK - New York John F Kennedy Intl, NY

LGA - New York LaGuardia, NY

EWR - Newark Liberty In], NJ

NCL - Newcastle Airport, United Kingdom
SW - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC
ALB - Albany International, NY

ABQ - Albuquerque Intemational, NM

ACY - Atiantic City Int, NJ

AKL - Auckiand Jean Batten, New Zealand
BGM - Binghamton Endictt Johnson City, NY

BUF - Buffalo Niagara Intl, NY

A cHe - Christehurch Intemational, New Zealand

ELM - Elmira Coming Regional Airport, NY
YQM - Greater Moncton International Airport, Canada
1SP - 1slip Long Island Macarthur, NY

ITH - lthaca Tompkins County, NY

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand
NSN - Nelson, New Zealand

PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

ROW - RoswellIntemational Alr Center, NM

SAF_ Santa Fo NM

Have an AAdvantage® &

account?
Login here.

Flight status

imber of passengers

Advanced / Multi<city search »

Book a trip to
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2 The computer database system of claim 1 wherein the query reconstruction server is further operative to determine as the full
query the most frequently submitted, previously-submitted query that matches partial words of the partial query.
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Claim Chart — Claim 2

2 The computer database system of
claim 1 wherein the query
reconstruction server is further
operative to determine as the full query
the most frequently submitted,
previously-submitted query that
matches partial words of the partial

AA infringes Claim 2 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, th
discussion of which is incorporated herein by reference. Furthermore, the query reconstruction server of the Accuse
Instrumentalities is further operative to determine as the full query the most frequently submitted, previously-submittec
query that matches partial words of the partial query. For example, the Accused Instrumentalities determine a full quer
based on popular, previously-submitted queries that match the partial query, and the particular details are within AA"
YR possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

© o
== W — NI
FLIGHT HOTEL CAR

Advanced search  Book flight only &1

*LIMITED TIME: Get $100 off on your nej adventure v
Newark, New York
(EWR)
Newport News,

*LIMITED TIME: Get $200 off on your Mdkican vacation Virginia (PHF) v
New Haven,
Conoo siolt D

Bag and optional fees

Changes to checked bag fees an|

Nevis (NEV)

Brisbane, Australia
(BNE)

Minneapolis
Minnesota (M3P)

Newis, St. Kitts and

Checkin
3/30/2022 &

Check-out

4/06/2022 £

Travelers

n
2 Travelers M
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Claim Chart — Claim 2

2 The computer database system of For example, the Accused Instrumentalities determine a full query based on popular, previously-submitted queries that matct
claim 1 wherein the query . . . o § .

reconstruction server is further the partial query, and the particular details are within AA’s possession, custody, and control.

operative to determine as the full query

the most frequently submitted, ) : e mavige =
previously-submitted query that = accounts

EWN - Coastal Carolina Regional, NC Login here.

matches partial words of the partial Fly home ]CO PHE - Hamplon Willamsburg Newport News Willamsb, A
query. . - Newboven T
the halldays|mee—

% NYC -New York, NY
Search great fares and book to Jr« - New York Jonn F Kennedy int, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ

NCL - Newcastie Airport, United Kingdom

WE - Stewart Newburgh, NY

o -

Book

M Wilmington New Hanover County, NC
ALB - Albany International, NY Flight status
ABQ - Albuquerque Intemational, N4
| @D e oes |ac-smccynei
[4] AA Flights P —_ AKL - Auckiand Jean Batten, New Zealand
BGM - Binghamton Endicott Johnson City, NY

fExout BUF - Buffalo Niagara Intl, NY mber of passengers

DFW ] CHC - Christchurch International, New Zealand -
ELM - Eimira Coming Regional Airport, NY

i YQM - Greater Moncton International Airport, Canada

Islip Long Island Macarthur, NY Search

Ithaca Tompkins County, NY

1011712022

0

Advanced / Multi-city search »

Manchester Municipal, NH
Napier Hastings Hawkes Bay, New Zealand
Nelson, New Zealand

Palmerston North, New Zealand

Queenstown Frankton, New Zealand

Rochester Monroe County, NY
ROW - Roswell Intermational Alr Center, NM )
Book a trip to
SAF _Santa Fo. N
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3 The computer database system of claim 2 further comprising:

a web server operative to receive search results produced by a search engine and deliver web pages that include the received
search results to a browser of the user.
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Claim Chart

— Claim 3

3 The computer database system of
claim 2 further comprising:

a web server operative to receive
search results produced by a search
engine and deliver web pages that
include the received search results to a
browser of the user.

AA infringes Claim 3 of the ‘317 patent.

The Accused Instrumentalities satisfy each and every element of Claims 1 anc

2, the discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities comprise :

web server operative to receive search results produced by a search engine and deliver web pages that include the

received search results to a browser of the user. For example, the Accused Instrumentalities deliver web pages witl

search results.

[1] AA Vacations Homepage

[3] DFW to LGA Search

. RN
AmericanAirlines "¢

°

Your tip:Dallas Ft Worth Inc (DFW) to La Guar

L6 1035022 006722 Adus
Hotel Results

Best prices on vacation packages

Choose 2 or more:

o © o | 0
= W — NI
FuoHT WoreL o agaaiiogla Nes, St Kitts and
Change e eV

Advanced search  Bookfight only &

Minneapolis
nesota (MSP)

“LIMITED TIME: Get $100 off on your next adventure

“LIMITED TIME: Get $200 off on your Mexican vacation

Sortby:  Popularity

Iberostar 70 Park Avenue from
$116231 USD

330202 B | 40612022 T otal Price:
$2324.61USD

or

Pay Monthlyo
from $108/month

SAVE §15582USD

New York at Times Square
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Claim Chart—-Claim 3

3 The computer database system of For example, the Accused Instrumentalities deliver web pages with search results.
claim 2 further comprising:

a web server operative to receive
search results produced by a search Choose flights

engine and deliver web pages that [4] AA Flights oo
include the received search results to a

Donart Dallac/ Eart Warth TY ta New York, NY

Ll S U Pl O ———— Ea - S
" Havean Aadvantage © .
. g'cmunnw i [5] DFW to LGA Flights
Explore the view
Thu, Oct 13 Fri. Oct14 Sun, Oct16
5307 !

from Canada)}_' - |

Search great fares and find your love fo‘r ﬁylinter E "
. 4 o ==

TN op Not available Round trip
Book Manage trips / Check-in Flight status R
(IR Vecation packages Hotel@  Caréd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Bag Advanced / Multcity search »
— b — Round rip Raund rp
$547 51,630
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The computer database system of claim 1 further comprising:

a query data management server in data communication with the query reconstruction server and the database, the query

data management server being operative to provide to the query reconstruction server the information stored in the database
about queries previously-submitted by users.
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Claim Chart — Claim 4

4 The computer database system of AA infringes Claim 4 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claim 1, th
claim 1 further comprising:

) discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities include a quen
a query data management server in
data communication with the query
reconstruction server and the database,
the query data management server
being operative to provide to the query
reconstruction server the information
stored in the database about queries

previously-submitted by users.

data management server in data communication with the query reconstruction server and the database, the query dat:
management server being operative to provide to the query reconstruction server the information stored in the
database about queries previously-submitted by users. For example, Accused Instrumentalities store previous and/o
popular searches, and the particular details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

© o
== W — NI
FLIGHT HOTEL CAR

Advanced search Book flight only &
*LIMITED TIME: Get $100 off on your ne

*LIMITED TIME: Get $200 off on your Mg

kKican vacation

Bag and optional fees

Changes to checked bag fees an|

adventure

Nevis (NEV)

Brisbane, Australia
(BNE)

Minneapolis,
Minnesota (M3P)

Newark, New York
(EWR)

Newport News,
Virginia (PHF)

New Haven,
Coono ficu s (LA

Newis, St. Kitts and

Checkin
3/30/2022 &

Check-out

4/06/2022 £

Travelers

n
2 Travelers M
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Claim Chart — Claim 4

4 The computer database system of For example, Accused Instrumentalities store previous and/or popular searches, and the particular details are withir
claim 1 further comprising: , g ; I
) AA’s possession, custody, and control.
a query data management server in ! !
data communication with the query : ) -
reconstruction server and the database, ; e G
the query data management server 1: EWN - Coasta Carolina Regional, NC ) Login here.
being operative to provide to the query Fly O O v s

; } : 5 YN - New Haven,CT
reconstruction server the information th h I d
stored in the database about queries € NEl ayS MSY - New Orleans Louis Armsirong I, LA
previously-submitted by users. 3 NYC-New York, NY
Search great fares and book to] JFK -New York Jonn F Kennedy i, NY

LGA - New York LaGuardia, NY

EWR - Newark Liberty Intl, NJ
NCL - Newcastie Airport, United Kingdom

»
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Abany Intemational, NY
ABQ - Albuquerque International, NM
| @D T o8 | acv-smccy g
[4] AA Flights P —_ AKL - Auckiand Jean Batten, New Zealand
BGM - Binghamton Endicott Johnson City, NY

fExout BUF - Buffalo Niagara Intl, NY mber of passengers

DFW £ CHC - Christchurch International, New Zealand -
ELM - Eimira Coming Regional Airport, NY

i YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand

PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

OW - Roswll Intemational A Center, N )
Book a trip to

AE Santa Fo. M
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5[pre]
5[a]
5[b]
5[c]
5[d]

The computer database system of claim 4 wherein the query data management server is further configured to:
retrieve from the database historical query data relating to a plurality of previously submitted search queries;
build a query index based on the historical query data;

store the query index in the database; and

provide the query index to the query reconstruction server.
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Claim Chart—Claim 5

5[pre] The computer database system
of claim 4 wherein the query data
management server is further
configured to:

5[a] retrieve from the database
historical query data relating to a
plurality of previously submitted search
queries;

AA infringes Claim 5 of the ‘317 Patent. The Accused Instrumentalities satisfy each and every element of Claims 1 and 4, the
discussion of which is incorporated herein by reference. Furthermore, the query data management server of the Accuse
Instrumentalities is configured to retrieve from the database historical query data relating to a plurality of previousl
submitted search queries. For example, the Accused Instrumentalities retrieve popular searches, and the particular details ar
within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

] & Origin
= W = NS
FLIGHT HOTEL CAR Bag and optional fees :E\lfs, St. Kitts and - 5
Changes to checked bag fees anjRMAE) g
Advanced search  Book flight only g

& Brisbane, Australia
(BNE)

heck-in Check-out Travelers

C _ = n
3302022 3| | 4/06/2022 T | 2 Travelers M

Minneapolis,
Minnesota (MSP)

*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York
(EWR)
Newport News,

*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v
New Haven,
Connac ticuit (NN =
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Claim Chart—Claim 5

5[pre] The computer database system  For example, the Accused Instrumentalities retrieve previous searches, and the particular details are within AA’s possession
of claim 4 wherein the query data

management server is further custody, and control.
configured to:

Have an AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

5[a] retrieve from the database Fly 818 o) (R ———
historical query data relating to a HVN -New Haven, CT

.
plurality of previously submitted search 1 ARA -New beria Acadiana Regiona, LA
Sl the h@mdays| .-~

2 NYC - New York, KY
Search great fares and book td - Newvork jomn F Kenneay s, vy
LGA - New York LaGuardia, NY
EWR - Newark Liberty Int, NJ
» NCL - Newcastie Airport, United Kingdom
o -

Book

WE - Stewart Newburgh, NY

L Wiingin Hew HanoverCounty, NC.
R —— Flight status
R ———
@D vecionposs o] acv-asemiccym

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

From BUF - Buffalo Niagara Intl, NY mber of passengers
DFW CHC - Christchurch Interational, New Zealand v
ELM - Eimira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

SP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- — Il ROC - Rochester Monroe County, NY
e - ROW - Roswll International Air Center, NM e
B - . e Book a trip to
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Claim Chart—Claim 5

5[b] build a query index based on the

| ' The Accused Instrumentalities build a query index based on the historical query data. For example, the Accusec
historical query data;

Instrumentalities build indexes based on historical query data that can, e.g., be queried. The particular details are
within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To Checkin ., kout .. | Traveles g
© ] c P nel 313012022 /i || 2 Travelers M
=l = <
FLIGHT HOTEL CAR Bag and optlonal fees :EVF' St Kitts and
Changes to checked bag fees o (RMMAMEI Search
Advanced search  Book flight only & Biishiric, Avstalia
(BNE)
Minneapolis
Minnesota (MSP)
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York
(EWR)
Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v
New Haven,
Coannact it (LN e
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Claim Chart—Claim 5

5[b] build a query index based on the

| ' For example, the Accused Instrumentalities build indexes based on historical query data that can, e.g., be queried. The
historical query data;

particular details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

$7588 USD

The Westin New York at Times Square

Winter Special (on select
nights)

$180476 USD

T
$3,609.51 USD

or

$1,035.3 USD
$2,071.46 USD
or

Pay Monthly o
from $96/month

SAVE §13635 USD.

O dhdkk 5 from $167/month .
O *dkk o SAVE $24969USD = T
O dokk g < 301 from
ok o 208 $1,056.87USD
* 8 86 a n
Not Rated o To
Innside by Melia New York NoMad $211374 USD

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 828 SHORT

Hyatt Centric Wall Street New York
Well Street

$10223 USD

T

$2,064.46 USD
or

Pay Monthlyo
from $96/month

from

$103573 USD

Questions?

Omni Berkshire Place

or

Pay Monthly®
from S98/month

SAVE §7366 USD

Choose ths Deal

$2.74059 USD
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Claim Chart—Claim 5

5[b] build a query index based on the

| ' For example, the Accused Instrumentalities build indexes based on historical query data that can, e.g., be queried. The
historical query data;

particular details are within AA’s possession, custody, and control.

Have an AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

Fly home O] wini s

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halidays|z momem=s,

NYC - New York, NY

Search great fares and book td| JF« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

L1
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

R ———
@D vooionpass o | acv-amnicciy

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY bmber of passengers
DFW Al cHe - chnistehureh Intemational, New Zealand | -
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

—
s | ROC - Rochester Monroe County, NY
- OW - Roswll Intemational A Center, N )
= = i) Book a trip to
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Claim Chart—Claim 5

5[b] For example, the Accused Instrumentalities build indexes based on historical query data that can, e.g., be queried. The

particular details are within AA’s possession, custody, and control.

Choose flights

« New search

Depart Dallas/ Fort Worth, TX to New York, NY
Friday ri

4.2022

® American Airlines flights may be listed first.

Ned. Oct 12 Thu, Oct 13 i, Oct 14 Sat. Oct15 un, Oct16
Lowest Fare Foile | ¢ = 5352 $352 $352 5307 ’
[5] DFW to LGA Flights
DFW LGA
6:11 am 10:30 AM 30 19m  Nonstop otavaiable Round trip Round trp
. 443 1,880
Details | Seats
DFW LGA
7:09 am 11:28 am 3h 19m  Nonstop Notavailable Round wip Round trip
A . 443 3,221
DFW LGA
8:44 am 1:04 pm 3h 20m  Nonstop Notavailable Hooadnp Round trip
PR — s547 51630
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Claim Chart—Claim 5

5[ c] store the query index in the

datab p The Accused Instrumentalities store the query index in the database. For example, the Accused Instrumentalities store
atabase; an

query indexes in the database such that the indexes can, e.g., be queried. The particular details are within AA"
possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To Checkin .. kout .
] & C #~ ng 3(30/2022 !
=l = <
FLIGHT HOTEL Bag and optlonal fees :EVF' St. Kitts and & T
Changes to checked bag fees o (RMMAMEI e

Brisbane, Australia
(BNE)

Travelers o
2 Travelers M

Advanced search  Book flight only &

Minneapolis

Minnesota (MSP)
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York

(EWR)
Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v

New Haven,
Frannac Fieast (LD
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Claim Chart—Claim 5

5[ c] store the query index in the

datab p For example, upon information and belief, the Accused Instrumentalities store query indexes in the database such tha
atabase; an

the indexes can, e.g., be queried. The particular details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

The Westin New York at Times Square

Winter Special (on select
nights)

$1.0353 USD

$2,071.46 USD

$1804.76 USD dsenic or
T T Pay Monthly o
$3,609.51 USD from $96/month
SAVE $13635 USD
or
O dhdkk 5 from $167/month .
O *dkk o SAVE $24969USD = T
O dokk g < 301 from
ok o 208 $1,056.87USD
* 8 86 a n
Not Rated o To
Innside by Melia New York NoMad $211374 USD

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 828 SHORT

$10223 USD

Total
$2,064.46 USD
or

Pay Monthlyo
from $96/month

SAVE $1M52USD

or

Pay Monthly®
from S98/month

SAVE §7366 USD

Choose ths Deal

Omni Berkshire Place
vie
Hyatt Centric Wall Street New York from
hfm A—— Questions? W OOOOO Brscdon 49 $2,740.59 USD
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Claim Chart—Claim 5

5[ c] store the query index in the

datab p For example, upon information and belief, the Accused Instrumentalities store query indexes in the database such tha
atabase; an

the indexes can, e.g., be queried. The particular details are within AA’s possession, custody, and control.

Have an AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

Fly home O] wini s

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halidays|z momem=s,

NYC - New York, NY

Search great fares and book td| JF« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

L1
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

R ———
@D vooionpass o | acv-amnicciy

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY bmber of passengers
DFW Al cHe - chnistehureh Intemational, New Zealand | -
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

—
s | ROC - Rochester Monroe County, NY
- OW - Roswll Intemational A Center, N )
= = i) Book a trip to
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Claim Chart—Claim 5

5[c] For example, upon information and belief, the Accused Instrumentalities store query indexes in the database such tha

the indexes can, e.g., be queried. The particular details are within AA’s possession, custody, and control.

; and

Choose flights

« New search

Depart Dallas/ Fort Worth, TX to New York, NY
Friday ri

4.2022

® American Airlines flights may be listed first.

Ned. Oct 12 Thu, Oct 13 i, Oct 14 Sat. Oct15 un, Oct16
Lowest Fare Foile | ¢ = 5352 $352 $352 5307 ’
[5] DFW to LGA Flights
DFW LGA
6:11 am 10:30 AM 30 19m  Nonstop otavaiable Round trip Round trp
. 443 1,880
Details | Seats
DFW LGA
7:09 am 11:28 am 3h 19m  Nonstop Notavailable Round wip Round trip
A . 443 3,221
DFW LGA
8:44 am 1:04 pm 3h 20m  Nonstop Notavailable Hooadnp Round trip
PR — s547 51630
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Claim Chart—Claim 5

5[d] provide the query index to the

. The Accused Instrumentalities provide the query index to the query reconstruction server. For example, the quen
query reconstruction server.

reconstruction server is provided the query index, such as to, e.g., facilitating the determination of the full query. The
particular details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To - Checkin . ot .
& & gin &~ ng 3(30/2022 & ! &
=l = <
FLIGHT HOTEL Bag and optlonal fees :EVF' St. Kitts and & T
Changes to checked bag fees o (RMMAMEI e

Brisbane, Australia
(BNE)

Travelers o
2 Travelers M

Advanced search  Book flight only &

Minneapolis

Minnesota (MSP)
*LIMITED TIME: Get $100 off on your neft adventure v
Newark, New York

(EWR)
Newport News
“LIMITED TIME: Get $200 off on your Mfixican vacation Virginia (PHF) o

New Haven,
Frannac Fieast (LD
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Claim Chart—Claim 5

5[d] provide the query index to the The Accused Instrumentalities provide the query index to the query reconstruction server. For example, upor
query reconstruction server.

information and belief, the query reconstruction server is provided the query index, such as to, e.g., facilitating the
determination of the fully query. The particular details are within AA’s possession, custody, and control.

American Airlines \\

[3] DFW to LGA Search

 cart View Flight Details

Winter Specia (on select

ights)
Your trip: Dallas Ft Worth Intl (DFW) to La Guardia (LGA) | 03 ults
Price Range
Hotel Results sususo snsssuso :
Average price per night $3,609.51 USD
Sorcty.  Pop -
m Hotel Class Pay Monthlyo
Iberostar 70 Park Avenue from O Aok ok z from $167/month
an SU6231Y e w SAVE $249.69 USD
RK.US
0%k L
Filters ——y bl
3 G5 @OOOO Based on 1381 reviews $2324.6 i
@ Reset Al Fiters @0 5 NotRoted o

prov Innside by Melia New York NoMad
Pay Mont

from $10¢

save 1594

1l The Westin New York at Times Square Winter Special |
. nights) -
4 from

$2,064.46 USD

or

SPECIALS AVAILABLE (SOME ROOMS)
BEST AVAILABLE RATE PACKAGE 828 SHORT

Pay Monthlyo
from 96/month

Hyatt Centric Wall Street New York from
Wl Strest $1,03573 USD
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Claim Chart—Claim 5

5[d] provide the query index to the

. For example, upon information and belief, the query reconstruction server is provided the query index, such as to, e.g.
query reconstruction server.

facilitating the determination of the fully query. The particular details are within AA’s possession, custody, and control.

Have an AAdvantage® ®

accounte
EWN - Coastal Carolina Regional, NC Login here.

Fly home O] wini s

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halidays|z momem=s,

NYC - New York, NY

Search great fares and book t] - Newvork jonn £ Kenneay n, vy
LGA - New York LaGuardia, NY
EWR - Newark Liberty Int, NJ
» NCL - Newcastie Airport, United Kingdom
o -

Book

WE - Stewart Newburgh, NY

L Wiingin Hew HanoverCounty, NC.
R —— Flight status
R ———

§ @D veciondors  How | Acv-asemiccym

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

fExout BUF - Buffalo Niagara Intl, NY. Lmber of passengers
DFW Al cHe - chastehuren Intemational, New Zealand | v
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

SP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- o | ROC - Rochester Monroe County, NY
- ROW - Roswell ntemational Air Centar, NM )
= = o e Book a trip to
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Claim Chart—Claim 5

5[d] provide the query index to the

. For example, upon information and belief, the query reconstruction server is provided the query index, such as to, e.g.
query reconstruction server.

facilitating the determination of the fully query. The particular details are within AA’s possession, custody, and control.

Choose flights

Depart Dallas/ Fort Worth, TX to New York, NY
Friday. October 14, 2022

® American Airlines flights may be listed first.

Wed. Oct12 Thu, Oct 13 Fri. Oct14 Sat. Oct15 Sun, Oct16
Lowest Fare Foile | ¢ - 5352 $352 $352 5307 ’
[5] DFW to LGA Flights

DFW LGA

6:11 am 10:30 AM 30 19m  Nonstop otavaiable T B

. $443 51,880
Details | Seats

DFW LGA

7:.09 am 128 Am  3n19m  Nonstop Notavaiable Rundifp Boumdp

p 2 $443 $3,221

DFW LGA

8:44 s 1:04 pm 3h 20m  Nonstop Notavalabie Hooadnp Round trip
PR — s547 51630
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8[pre]
8[a]
8[b]

8[c]
8[d]

8[e]

A computer implemented method for a computer database system, the method comprising:
storing in memory data about previously received queries at the computer database system;

at a server, retrieving selected data from the memory including query data representative of previously submitted queries and
information based on frequency counts for the respective previously submitted queries;

at the server, constructing indexes using the retrieved selected data;

receiving at the server a partial query submitted by a user at a remote user client system, the submitted partial query including
an abbreviated or incomplete search query which is not fully representative of an entire search query desired by the user; and

at the server, using the indexes to determine a full query corresponding to the submitted partial query, the full query being
better representative of the entire search query desired by the user.
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Claim Chart—Claim 8

8[pre] A computer implemented
method for a computer database
system, the method comprising: computer database system. For example, the Accused Instrumentalities comprise a computer database system fo

AA infringes Claim 8 of the ‘317 Patent. The Accused Instrumentalities perform a computer implemented method for :

providing search results to a user in response to user submissions over a data network. The Accused Instrumentalitie:
include systems, services, processes, methods, acts, components (hardware and/or software), or othe
instrumentalities associated with searches or queries performed in connection with AA’s web platform(s) and mobile
application(s):

AmericanAirIines\\ [3] DFW to LGA Search

°

(168 03730122 - 041067222 Aduts ([N

Your tip:Dallas Ft Worth Inc (DFW) to La Guar

[1] AA Vacations Homepage Hotel Results

Sortby:  Popularity

Best prices on vacation packages
p p 8 pven |

Iberostar 70 Park Avenue from
116231 USD
Choose 2 or more: . = R - i;é 31us
3 o O | nd O| amom022 & | 406022 B
= A ~ A
FuoHT WoreL oaR Rusoionlia Nevis, St Kitts and
- Nevs (NEV)

]

$2324.61USD

Advanced search  Book fight o or

Pay Monthlyo
polis from $108/month

innesota (MSP)

“LIMITED TIME: Get $100 off on your next adventure v | —— SAVE $15582USD

“LIMITED TIME: Get $200 off on your Mexican vacation

New York at Times Square
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Claim Chart—Claim 8

8[pre] A computer implemented The Accused Instrumentalities include systems, services, processes, methods, acts, components (hardware and/o
method for a computer database
system, the method comprising:

software), or other instrumentalities associated with searches or queries performed in connection with AA’s wel

platform(s) and mobile application(s): Choose ﬂ\ghts

« New search

[4] AA Flights

Nenart Nallac/ Fart Warth TX ta New York, NY

; P,
AmericanAirlines "¢ PANTRAVEL  TRAVELINFORMATION  ARDVANTAGE" Ea - S
f Have an AAdvantage” ® R
account? [5] DFW to LGA Flights

Login here.

Explore the view ,
from Canada gl i _

Search great fares and find your love fo‘ryinter E
. 4 e ==

N top fobl Round trip
Book Manage trips / Check-in Flight status R
@D vecoronpackozs  Hoel®  car@
@ Round iip Onevay Redeem miles
From To Number of passengers
. covailabl Round trip
DFW P| |ea ol |1 - $3221
Depart Retun e
Advanced / Multcity search »
_— . —— Round rip Raund rp
$547 51,630
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Claim Chart—Claim 8

8[a] storing in memory data about
previously received queries at the
computer database system; system. For example, the Accused Instrumentalities store popular searches of users. The particular details are withir

The Accused Instrumentalities store in memory data about previously received queries at the computer database

AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

] & Origin
= W = NS
FLIGHT HOTEL CAR Bag and optional fees :E\lfs, St. Kitts and - 5
Changes to checked bag fees anjRMAE) g
Advanced search  Book flight only g

& Brisbane, Australia
(BNE)

heck-in Check-out Travelers

C _ = n
3302022 3| | 4/06/2022 T | 2 Travelers M

Minneapolis,

Minnesota (MSP)
*LIMITED TIME: Get $100 off on your next adventure

Newark, New York
(EWR)

Newport News,
“LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF)

New Haven,
Cannac fiew it (VD
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Claim Chart—Claim 8

8[a] storing in memory data about
previously received queries at the .
computer database system; possession, custody, and control.

For example, the Accused Instrumentalities store previous searches of users. The particular details are within AA’"

Have an AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

Fly home fO] wwni s

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halidays|z ooy,

NYC - New York, NY

Search great fares and book td - Newvork jomn F Kenneay s, vy
LGA - New York LaGuardia, NY
EWR - Newark Liberty Int, NJ
» NCL - Newcastie Airport, United Kingdom
o -

Book

WE - Stewart Newburgh, NY

L Wiingin Hew HanoverCounty, NC.
R —— Flight status
R ———
@D vecionposs o] acv-asemiccym

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

From BUF - Buffalo Niagara Intl, NY mber of passengers
DFW CHC - Christchurch Interational, New Zealand v
ELM - Eimira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

SP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- — Il ROC - Rochester Monroe County, NY
e - ROW - Roswll International Air Center, NM e
B - . e Book a trip to
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Claim Chart—Claim 8

8[b] at a server, retrieving selected
data from the memory including query
data representative of previously
submitted queries and information
based on frequency counts for the
respective previously submitted
queries;

The Accused Instrumentalities, at a server, retrieve selected data from the memory including query data representative
of previously submitted queries and information based on frequency counts for the respective previously submittec
queries. For example, Accused Instrumentalities retrieve previously submitted queries and retrieve frequency counts o
previously submitted queries, such as to determine popular queries. The particular details are within AA’s possession
custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

© o
== W — NI
FLIGHT HOTEL CAR

Advanced search Book flight only &
*LIMITED TIME: Get $100 off on your ne

*LIMITED TIME: Get $200 off on your Mg

Bag and optional fees

Changes to checked bag fees an|

adventure

kKican vacation

Nevis (NEV)
Brisbane, Australia

(BNE)

Minneapolis
Minnesota (M3P)

Newark, New York
(EWR)

Newport News,
Virginia (PHF)

New Haven,
Connac ficyt (LD

Newis, St. Kitts and

Checkin
3/30/2022 &

Check-out

4/06/2022 £

Travelers

n
2 Travelers M
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Claim Chart—Claim 8

8[b] at a server, retrieving selected

! ¢ For example, Accused Instrumentalities retrieve previously submitted queries and retrieve frequency counts o
data from the memory including query

data representative of previously previously submitted queries, such as to determine popular queries. The particular details are within AA’s possession
submitted queries and information custody, and control.

based on frequency counts for the j i e =

respective previously submitted y ooty

EWN - Coastal Carolina Regional, NC Login here.

queries; Fly home ]CO PHE -Hampton Wilamsburg Newport News Willamsb,Va

. HVN - New Haven, CT
ARA - New Iberia Acadiana Regional, LA

the halldays|mee—

% NYC -New York, NY

Search great fares and book to Jr« - New York Jonn F Kennedy int, NY

LGA -New York LaGuardia, NY

EWR - Newark Liberty Intl, NJ

NCL - Newcastie Airport, United Kingdom

WE - Stewart Newburgh, NY

o -

Book

M Wilmington New Hanover County, NC
ALB - Albany International, NY Flight status
ABQ - Albuquerque Intemational, N4
| @D e oes |ac-smccynei
[4] AA Flights P —_ AKL - Auckiand Jean Batten, New Zealand
BGM - Binghamton Endicott Johnson City, NY

fExout BUF - Buffalo Niagara Intl, NY mber of passengers

DFW ] CHC - Christchurch International, New Zealand -
ELM - Eimira Coming Regional Airport, NY

i YQM - Greater Moncton International Airport, Canada

Islip Long Island Macarthur, NY Search

Ithaca Tompkins County, NY

1011712022

0

Advanced / Multi-city search »

Manchester Municipal, NH
Napier Hastings Hawkes Bay, New Zealand
Nelson, New Zealand

Palmerston North, New Zealand

Queenstown Frankton, New Zealand

Rochester Monroe County, NY
ROW - Roswell Intermational Alr Center, NM )
Book a trip to
SAF _Santa Fo. N
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Claim Chart—Claim 8

8[c] at the server, constructing indexes

| - The Accused Instrumentalities, at the server, construct indexes using the retrieved selected data. For example, the
using the retrieved selected data;

Accused Instrumentalities construct indexes that can be searched using the retrieved data. The particular details are
within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To . Checkin . | | Checkout . | | Travelers o
& & gin & nel 3/30/2022 &9 4/06/2022 & 2 Travelers
=l = <
FLIGHT HOTEL Bag and optlonal fees :EVF' St. Kitts and & T
Changes to checked bag fees o (RMMAMEI e
Brisbane, Australia
(BNE)

Advanced search  Book flight only &

Minneapolis

Minnesota (MSP)
*LIMITED TIME: Get $100 off on your neft adventure v
Newark, New York

(EWR)
Newport News
“LIMITED TIME: Get $200 off on your Mfixican vacation Virginia (PHF) o

New Haven,
Frannac Fieast (LD
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Claim Chart—Claim 8

8[c] at the server, constructing indexes

! - For example, the Accused Instrumentalities construct indexes that can be searched using the retrieved data. The
using the retrieved selected data;

particular details are within AA’s possession, custody, and control.

Have an AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

Fly home O i

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halldays|z momem=s,

NYC - New York, NY

Search great fares and book toj Jr« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

L1
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Albany International, NY

ABQ - Albuguerque International, NM

B

* @D voctonpackages ol @ | Acy - Atantc City int, Ny
4 AA FII hts AKL - Auckland Jean Batten, New Zealand
@ Round tip One way
BGM - Binghamton Endicott Johnson City, NY
S BUF - Buffalo Niagara Intl, NY hmber of passengers
DFW S cHe - Chistehurch Intemational, New Zealand ] v
ELM - Eimira Coming Regional Airport, NY

i YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

—
s | ROC - Rochester Monroe County, NY
- OW - Roswll Intemational A Center, N )
= = Book a trip to
I _

American Airlines/Hilton, Ex. 1018, p.252
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Claim Chart—Claim 8

8[d] receiving at the server a partial
query submitted by a user at a remote
user client system, the submitted
partial query including an abbreviated
or incomplete search query which is not
fully representative of an entire search
query desired by the user; and

The Accused Instrumentalities receive at the server a partial query submitted by a user at a remote user client system
the submitted partial query including an abbreviated or incomplete search query which is not fully representative of ar
entire search query desired by the user. For example, a partial query considered by the query reconstruction server o
the Accused Instrumentalities can be an abbreviated or incomplete search query (e.g., characters, partial word, etc.
that is not fully representative of an entire search query (e.g., city name, city/country name, etc.). The particula
details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:
From To Check-in -~ -0f
S ] Drigin || nd y 33012022 & | 4/08) c
< W ~ N
FLIGHT HOTEL CAR Baquniicpllon ki :evg;, St. Kitts and e "
Changes to checked bag fees an R 2

Brisbane, Australia
(BNE)

Travelers

0
2 Travelers M

Advanced search  Book flight only g2l

Minneapolis

Minnesota (MSP)
*LIMITED TIME: Get $100 off on your nefit adventure v
Newark, New York

(EWR)

Newport News,
*LIMITED TIME: Get $200 off on your Mrican vacation Virginia (PHF) v

New Haven,
Connac ticy b (L)AL
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Claim Chart—Claim 8

8[d] receiving at the server a partial
query submitted by a user at a remote
user client system, the submitted
partial query including an abbreviated
or incomplete search query which is not
fully representative of an entire search
query desired by the user; and

For example, a partial query considered by the query reconstruction server of the Accused Instrumentalities can be ar

abbreviated or incomplete search query (e.g., characters, partial word, etc.) that is not fully representative of an entire

search query (e.g., city name, city/country name, etc.). The particular details are within AA’s possession, custody, anc

control.

[4] AA Flights

Fly home fo
the halidays

Search great fa;es and book to

o -

Book

@D oo Hows
@ Round trip One way
From

DFW

Depart

101712022

m

Bag and optional feq

EWN - Coastal Carolina Regional, NC

PHF - Hampton Williamsburg Newport News Williamsb, VA

HVN - New Haven, CT
ARA - New Iberia Acadiana Regional, LA
MSY - New Orleans Louis Amstrong Intl, LA
NYC -New York, NY

JFK - New York John F Kennedy Intl, NY

LGA - New York LaGuardia, NY

EWR - Newark Liberty Intl, NJ

NCL - Newcastle Airport, United Kingdom
SW - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC
ALB - Albany International, NY

ABQ - Albuquerque Intemational, NM

ACY - Atiantic CityInt, NJ

AKL - Auckland Jean Batten, New Zealand
BGM - Binghamton Endicott Johnson City, NY

BUF - Buffalo Niagara Intl, NY

& cHe - christchurch Intemational, New Zealand

ELM - Elmira Coming Regional Airport, NY
YQM - Greater Moncton Intenational Airport, Canada
15P - Islip Long Isiand Macarthur, NY

ITH - lthaca Tompkins County, NY

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand
NSN - Nelson, New Zealand

PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

OW - RoswellIntemational Alr Center, NM

SAF _ Santa Fe. NM

PSS

account?
Login here.

Flight status

mber of passengers

3 / Multicity search »

American Airlines/Hilton, Ex. 1018, p.254
American Airlines/Hilton v. R2 Solutions

IPR2023-00887



Claim Chart—Claim 8

I T S
8[e] at the server, using the indexes to The Accused Instrumentalities, at the server, use the indexes to determine a full query corresponding to the submitte
determine a full query corresponding to

the submitted partial query, the full
query being better representative of the

partial query, the full query being better representative of the entire search query desired by the user. For example, the
- - server uses the indexes and the partial query to determine a full query, and the full query can be better representativ
entire search query desired by the user.

of the entire search query (e.g., city name, city/country name, etc.). The particular details are within AA’s possession
custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

e chmEn | Kk - | [Teees g
g J Origin & nel 3/30/2022 E5 4/06/2022 4 2 Travelers M
<= W = e
FLIGHT HOTEL News, St. Kitts and

Bag and optional fees

Nevis (NEV)

Erisbane, Australia
BNE)

Changes to checked bag fees an|

Advanced search  Book fiight only &

Minneapolis
Minnesota (M3P)

*LIMITED TIME: Get $100 off on your nej adventure

Newark, New York

(EWR)

Newport News,
*LIMITED TIME: Get $200 off on your Mdkican vacation Virginia (PHF)

New Haven,
ronac ficy it (LD
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Claim Chart—Claim 8

8[e] at the server, using the indexes to
determine a full query corresponding to
the submitted partial query, the full better representative of the entire search query (e.g., city name, city/country name, etc.). The particular details are

query being better representative of the \yjthin AA’s possession, custody, and control.
entire search query desired by the user. . " ; -

Fly home fo
the holidaysfres—rr

For example, the server uses the indexes and the partial query to determine a full query, and the full query can be

account?
Login here.

R NYC -New York, NY
Search great fares and book toj Jr« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ

;{ NCL - Newcastie Airport, United Kingdom

WF - Stewart Newburgh, NY
[

M - Wilmington New Hanover County, NC

Book Flight status

R ———
§ @D vecionpcoss o | Acv-atemicciy mi i

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY hmber of passengers.
DFW 4 cHe - christehurcn Intemational, New Zealand ) -
ELM - Elmira Coming Regional Airport, NY
i YQM - Greater Moncton International Airport, Canada
101712022

Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

r

Bag and opti Advar

Multi-city search »

MHT - Manchester Municipal, NH
NPE - Napier Hastings Hawkes Bay, New Zealand
NSN - Nelson, New Zealand

PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- o ROC - Rochester Monroe County, NY

- OW - RoswellIntemationa Ar Center, NM )
= = Book a trip to
= AF  Santa Fo. M
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9 The method of claim 8 further comprising communicating the full query from the server to a search engine for subsequent
processing of the full query.
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Claim Chart—Claim 9

9 The method of claim 8 further
comprising communicating the full
query from the server to a search
engine for subsequent processing of the
full query.

AA infringes Claim 9 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claim 8, the
discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities communicate the
full query from the server to a search engine for subsequent processing of the full query. For example, the Accusec
Instrumentalities process the full query to, e.g., generate a search result based on the full query. The particular detail

are within AA’s possession, custody, and control.
[3] DFW to LGA Search

. AN
AmericanAirlines "¢

°

Your tip:Dallas Ft Worth Inc (DFW) to La Guar

[1] AA Vacations Homepage Hotel Results

(168 03730122 - 041067222 Aduts ([N

Sortby:  Popularity

Best prices on vacation packages

Iberostar 70 Park Avenue

Choose 2 or more:

S o | | nel P | 330202 S| | 406202 T | 2
= W ~ NN
FUGHT HOTEL caR Sageniopla Nevs, St Kitts and
Change: ROSEY)

Advanced search  Bookfight only &

$116231 USD

$2324.61USD

or

Pay Monthlyo
Minneapol from $108/month

olis
nesota (MSP)

“LIMITED TIME: Get $100 off on your next adventure

SAVE §15582USD

“LIMITED TIME: Get $200 off on your Mexican vacation

New York at Times Square
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Claim Chart—Claim 9

9 The method of claim 8 further For example, the Accused Instrumentalities process the full query to, e.g., generate a search result based on the ful
comprising communicating the full
query from the server to a search query. The particular details are within AA’s possession, custody, and control.
feLT”ginljaeior subsequent processing of the Choose ﬂ\ghts
duery: [4] AA Flights
Nanart Nallac/ Eart Warth TY ta New York, NY

: P
AmericanAirlines "¢ PLANTRAVEL  TRAVELINFORMATION  AADVANTAGE" Ea - S

_ st © [5] DFW to LGA Flights
Explore the view B
ct13 Fri. Oct14 SU:MSCO:;\S 3

from Canada)}_' - |

Search great fares and find your love fo‘r ﬁylinter E "
. 4 o ==

TN op Not available Round trip
Book Manage trips / Check-in Flight status R
(IR Vecation packages Hotel@  Caréd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Bag Advanced / Multcity search »
— b — Round rip Raund rp
$547 51,630

American Airlines/Hilton, Ex. 1018, p.259
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



10[pre]
10[a]
10[b]
10[c]

The method of claim 8 further comprising;
submitting the full query from the server to a search engine;
receiving search results at the server from the search engine; and

communicating a web page including at least some of the search results from the server to the user.
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Claim Chart — Claim 10

10[pre] The method of claim 8 further

<l AA infringes Claim 10 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claim 8, the
comprising;

discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities submit the ful
query from the server to a search engine. For example, the Accused Instrumentalities submit the full query to a searct

10[a] submitting the full query from
the server to a search engine; engine to generate a result. The particular details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

. AN
AmericanAirlines "¢

°

(168 03730122 - 041067222 Aduts ([N

Your tip:Dallas Ft Worth Inc (DFW) to La Guar

[1] AA Vacations Homepage Hotel Results

Sortby:  Popularity

Best prices on vacation packages
Iberostar 70 Park Avenue

116231 USD
Choose 2 or more: S\a 6: z\”us

S o | | nel P | 330202 S| | 406202 T | 2
= W ~ NN
FUGHT HOTEL caR Sageniopla Nevs, St Kitts and
Change: ROSEY)

$2324.61USD

Advanced search  Bookfight only & or

Pay Monthlyo
Minneapol from $108/month

olis
nesota (MSP)

SAVE §15582USD

“LIMITED TIME: Get $100 off on your next adventure

“LIMITED TIME: Get $200 off on your Mexican vacation

New York at Times Square
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Claim Chart — Claim 10

10[pre] The method of claim 8 further  ror example, the Accused Instrumentalities submit the full query to a search engine to generate a result. The particula
comprising;

details are within AA’s possession, custody, and control.
Choose flights

10[a] submitting the full query from

the server to a search engine; [4] AA Flights «New searen
- Nanart Dallac/ Eart Warth TY ta New York, NY
AmericanAirlines "¢ PLANTRAVEL  TRAVELINFORMATION  AADVANTAGE" Ea - S

ot [5] DFW to LGA Flights

Login here.

Explore the view
from Canada)} ' ‘ 4 3 $352 5352 5352 $307

Search great fares and find your love fo‘r ﬁylinter E "
. 4 o ==

BN - Notavailable Round rip Round rp
Book Manage trips / Check-in Flight status R
Vacation packages  Hotel@  Cardd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Advanced / Multcity search »
b — Round rip Raund rp
$547 51,630
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Claim Chart — Claim 10

10[b] receiving search results at the The Accused Instrumentalities receive search results at the server from the search engine. For example, the Accuse
server from the search engine; and

Instrumentalities receive search results to display to a user. The particular details are within AA’s possession, custody

and control.

[3] DFW to LGA Search

. AN
AmericanAirlines "¢ =
@ Yourfghthas ben dded t the cart View Flgh el x
o Dl . Wt I (DFW oL Guarda (LGA) 0330122~ 041061222 Aduts
[1] AA Vacations Homepage Hotel Results
" by Populr .
Best prices on vacation packages
Iberostar 70 Park Avenue from
Choose 2 or more: = — = — Higteen i‘jézz,‘num
© ] O | nd O 3zom022 & | 40e2022 & ez 1 )
= W ~ HNEE= Epge
FuoHT HoTEL R Baguiaghti e 7 $2324.61USD
Advanced search  Book flight only & isb ar
Pay Monthly
Minneapolis, from $108/month
Vinnesota (SP) .
*LIMITED TIME: Get $100 off on your next adventure v SAVE $155.82 USD
Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation v
The Westin New York at Times Square Winter Special (on select
eatre District nights)
o
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Claim Chart — Claim 10

10[b] receiving search results at the For example, the Accused Instrumentalities receive search results to display to a user. The particular details are withir
server from the search engine; and

AA’s possession, custody, and control.

Choose flights

[4] AA Flights ANEESEE
- Danart Nallac/ Eart Warth TX ta New York, NY
AmericanAirlines "¢ PLANTRAVEL  TRAVELINFORMATION  ADVANTAGE® Ea - S

ot [5] DFW to LGA Flights

Login here.

Explore the view
from Canada)} ' ‘ 4 3 $352 5352 5352 $307

Search great fares and find your love fo‘r ﬁylinter E "
. 4 o ==

BN - Notavailable Round rip Round rp
Book Manage trips / Check-in Flight status R
Vacation packages  Hotel@  Cardd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Advanced / Multcity search »
b — Round rip Raund rp
$547 51,630
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Claim Chart — Claim 10

10[c] communicating a web page The Accused Instrumentalities communicate a web page including at least some of the search results from the server t
including at least some of the search
results from the server to the user. the user. For example, the Accused Instrumentalities display search result to a user on a webpage. The particula

details are within AA’s possession, custody, and control.

[3] DFW to LGA Search

American Airlines\\ =
o R X
Your trip: Dallas Ft Worth Int (DFW) to La Guardia (LGA) | 03/30/22 - 04/06/22 | 2 Adults
[1] AA Vacations Homepage Hotel Results
Best prices on vacation packages i e A
Iberostar 70 Park Avenue from
- $116231USD

$2324.61USD

Bag and option
Changes to ch

Choose 2 or more: . = . - g
© ] P | nd O 202022 B | 4106202 B | 2Travelers
= A ~ A
FuoHT WoreL oaR . Nevis, St Kitts and
o o il m

Brisbane, Australia

Advanced search  Bookfight only & or

(BNE)

Pay Monthlyo

Minneapolis, from $108/month
Minnesota (MSP) )
“LIMITED TIME: Get $100 off on your next adventure v SAVE §15582USD
Newark, New York
Snly3 rooms et
“LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v
New Haven
Connacsieut LA Winter Specia (on select
nights)
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Claim Chart — Claim 10

_10[‘:]_ communicating a web page For example, the Accused Instrumentalities display search result to a user on a webpage. The particular details are
including at least some of the search
results from the server to the user. within AA’s possession, custody, and control.
Choose flights
[4] AA Flights ANEESEE
. Donart Dallac/ Eart Warth TY ta New York, NY
American Airlines “g PLANTRAVEL  TRAVELINFORMATIN  AADVANTAGE! Ea - S

ot [5] DFW to LGA Flights

Login here.

Explore the view
from Canada)} ' ‘ 4 3 $352 5352 5352 $307

Search great fares and find your love fo‘r ﬁylinter E "
. 4 o ==

BN - Notavailable Round rip Round rp
Book Manage trips / Check-in Flight status R
Vacation packages  Hotel@  Cardd
® Round tip Onevay Redeem miles
From To Number of passengers
P covailabl Round trip
DFW 2| [tea FIRE N 3221
Depart Retun e
Advanced / Multcity search »
b — Round rip Raund rp
$547 51,630
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11[pre]
11[a]
11[b]

The method of claim 10 further comprising:
at the server, using the indexes to determine one or more alternative queries that match the submitted partial query,

and wherein communicating the web page comprises communicating a web page including at least some of the one or more
alternative queries.
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Claim Chart — Claim 11

11[pre] The method of claim 10

s AA infringes Claim 11 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claims 8 anc
further comprising:

10, the discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities, at the
server, use the indexes to determine one or more alternative queries that match the submitted partial query. Fo
11[a] at the server, using the indexes ! q P query

to determine one or more alternative example, the Accused Instrumentalities determine alternative queries that match the partial query using the indexes
queries that match the submitted

; The particular details are within AA’s possession, custody, and control.
partial query,

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To Check-in . | | Checkout . | | Travelers o
g J Origin # ng 3/30/2022 E5 4/06/2022 4 2 Travelers M
<= W = e
FLIGHT HOTEL Bag and optional fees :E"fs- St Kitts and = 5
Changes to checked bag fees an IR o
Advanced search  Book flight only &

- Brisbane, Australia
(BNE)

Minneapolis

Minnesota (M3P)

*LIMITED TIME: Get $100 off on your nej adventure v
Newark, New York

(EWR)

Newport News,
*LIMITED TIME: Get $200 off on your Mdkican vacation Virginia (PHF) v

New Haven,
ronac ficy it (LD
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Claim Chart — Claim 11

11[pre] The method of claim 10 For example, the Accused Instrumentalities determine alternative queries that match the partial query using the
further comprising:

indexes. The particular details are within AA’s possession, custody, and control.

11[a] at the server, using the indexes : o
to determine one or more alternative v account?

EWN - Coastal Carolina Regional, NC Login here.

queries that match the submitted F |y h ome ]CO PHF-Hampton Wilamsturg Newr: News Wik, VA

partial query, HVN - Now Haven,CT

"
.th h I d ARA - New Iberia Acadiana Regional, LA
e halldays|z zzemms

% NYC -New York, NY
Search great fares and book toj Jr« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

»
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Albany International, NY

ABQ - Albuguerque International, NM

B

§ @D vecionpcoss o | Acv-atemicciy mi i

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY umber of passengers
DFW 4 cHe - christehurcn Intemational, New Zealand ) -
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

o

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- o | ROC - Rochester Monroe County, NY

- OW - RoswellIntemationa Ar Center, NM )
= = Book a trip to
= AF  Santa Fo. M
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Claim Chart — Claim 11

11[b] and wherein communicating the
web page comprises communicating a

web page including at least some of the ~some of the one or more alternative queries. For example, the Accused Instrumentalities include at least some of the
one or more alternative queries.

In the Accused Instrumentalities, communicating the web page comprises communicating a web page including at leas

alternative queries in a communicated webpage.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

g J Orig
<= W = e
ELIGHE eSHas GAR Bag and optional fees

Changes to checked bag fees an|

Check-out Travelers

Checkin . - o
3/30/2022 15 4/06/2022 15 2 Travelers M

Nevis, St_ Kitls and
Nevis (NEV)

Brisbane, Australia
(BNE)

Advanced search  Book flight only &1

Minneapolis,

Minnesota (M3P)
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York

(EWR)
Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) "

New Haven,
Connac ficyt (LD
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Claim Chart — Claim 11

11[b] and wherein communicating the
web page comprises communicating a
web page including at least some of the

For example, the Accused Instrumentalities include at least some of the alternative queries in a communicatec
webpage.

one or more alternative queries.

[4] AA Flights

Fly hogne fg
the halidayg

Search great fa'res and book t

o -
Book

@D Vecoronpackages Hotel &

@ Round trip One way

From

DFW

Depart

1011712022

EWN - Coastal Carolina Regional, NC
PHF - Hampton Williamsburg Newport News Wiliamsb, VA
HVN - New Haven, CT

ARA - New Iberia Acadiana Regional, LA

MSY - New Orleans Louis Ansirong Intl LA

NYC -New York, NY

JFK - New York John F Kennedy Int, NY

LGA -New York LaGuardia, NY

EWR - Newark Liberty Int], NJ

NCL - Newcastle Airport, United Kingdom

SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

ALB - Albany International, NY

ABQ - Albuguerque Intemational, NM

ACY - Atiantic Ciy Intl, NJ

AKL - Auckland Jean Batten, New Zealand

BGM - Binghamton Endicot Johnson City, NY

BUF - Buffalo Niagara Intl, NY

CHC - Christehurch Intemational, New Zealand

ELM - Elmira Coming Regional Airport, NY

YQM - Greater Moncton International Airport, Canada
15P - Islip Long Isiand Macarthur, NY

ITH - Ithaca Tompkins County, NY

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand
NSN -Nelson, New Zealand

PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

ROW - Roswell Intemational Air Center, NM

Have an AAdvantage® ®

account?
Login here.

Flight status

ber of passengers
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12 The method of claim 8 wherein receiving the partial query comprises interpreting the submitted partial query as a series of
words separated by delimiters.
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Claim Chart—-Claim 12

12 The method of claim 8 wherein
receiving the partial query comprises
interpreting the submitted partial query
as a series of words separated by
delimiters.

AA infringes Claim 12 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claim 8, the
discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities receive the partia
query by interpreting the submitted partial query as a series of words separated by delimiters. For example, the
Accused Instrumentalities can interpret a submitted partial query as including a series of words, e.g., "“New” and “York
or “Haven.” The particular details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

g J Orig
<= W = e
ELIGHE eSHas GAR Bag and optional fees

Changes to checked bag fees an|

Check-out Travelers

Checkin . - o
3/30/2022 15 4/06/2022 15 2 Travelers M

Newis, St. Kitts and

Nevis (NEV)
Advanced search Book flight only 2] Brisbane, Australia

(BNE)

Minneapolis,

Minnesota (M3P)
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York

(EWR)

Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) "

New Haven,
Connac ficyd (LD
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Claim Chart—-Claim 12

12 The method of claim 8 wherein
receiving the partial query comprises
interpreting the submitted partial query ~ "New” and “York” or “Haven.” The particular details are within AA’s possession, custody, and control.

as a series of words separated by

delimiters. ; & " Havean AAdvantage® ®

account?
EWN - Coastal Carolina Regional, NC Login here.

Fly home fO s

Y HUN - New Haven, CT
.th h I 5 d ARA - New Iberia Acadiana Regional, LA
e halidays|z momes,

NYC - New York, NY

For example, the Accused Instrumentalities can interpret a submitted partial query as including a series of words, e.g.

Search great fares and book to Jr« - New York Jonn F Kennedy int, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

L1
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Albany International, NY

ABQ - Albuguerque International, NM

B

@D vooionposs o | acr-asmnicciy

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY mber of passengers
DFW A cHe - christehurch Intemational, New Zealand -
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

ROC - Rochester Monroe County, NY

ROW - Roswell Intemational Air Center, NM

| § ’
|

Book a trip to

BY sar santa e nm
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13[pre]
13[a]

13[b]

The method of claim 12 further comprising:

at the server, interpreting each word of the received partial query as a partial word of the entire search query desired by the
user; and

using the indexes, determining a full query that matches the partial words specified in the partial query.
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Claim Chart — Claim 13

13[pre] The method of claim 12

s AA infringes Claim 13 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claims 8 anc
further comprising:

12, the discussion of which is incorporated herein by reference. Furthermore, at the server, the Accusec
Instrumentalities interpret each word of the received partial query as a partial word of the entire search query desirec
13[a] at the server, interpreting each P P query P query

word of the received partial query as a by the user. For example, the Accused Instrumentalities interpret a submitted partial query as including, e.g., “Nevis
partial word of the entire search query

and “Newark” or “Brisbane”. The particular details are within AA’s possession, custody, and control.
desired by the user; and P P ! o

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From 2 Checkin .. | | Checkout . | | Travelers o
] & Orig &~ 3/30/2022 4 4/06/2022 4 2 Travelers M
<= W = e
FLIGHT HOTEL CAR Bag and optional fees :E"fs- St Kitts and = 5
Changes to checked bag fees anjRMNA o
Advanced search  Book flight only & Rrehas Al
BNE)
Minneapolis
Minnesota (MSP.
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York
(EWR)
Newport News,
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) v
New Haven,
Conooc ficyit VD
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Claim Chart — Claim 13

13[pre] The method of claim 12 For example, the Accused Instrumentalities interpret a submitted partial query as including, e.g., *New” and “York.” The
further comprising:

particular details are within AA’s possession, custody, and control.

13[a] at the server, interpreting each ¥ , Have an AAdvantage® ®
word of the received partial query as a 0 account?

EWN - Coastal Carolina Regional, NC Login here.

partial word of the entire search query F|y home ]CO PRt amsbiry Newpor News WITamsh- VA
desired by the user; and

Y HVN - New Haven, CT
.th h I 5 d 'ARA.- New Iberia Acadiana Regional, LA
e holidaysE=====

NYC - New York, NY

Search great fares and book toj Jr« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

»
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Albany International, NY

ABQ - Albuguerque International, NM

B

§ @D vecionpcoss o | Acv-atemicciy mi i

[4] AA Flights ahip—

BGM - Binghamton Endicott Johnson City, NY

S BUF - Buffalo Niagara Intl, NY umber of passengers
DFW 4 cHe - christehurcn Intemational, New Zealand ) -
ELM - Elmira Coming Regional Airport, NY
Depart

YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

o

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Paimerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

- o | ROC - Rochester Monroe County, NY

- OW - RoswellIntemationa Ar Center, NM )
= = Book a trip to
= AF - Santa Fo. M
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Claim Chart — Claim 13

13[b] using the indexes, determining a
full query that matches the partial
words specified in the partial query.

The Accused Instrumentalities, using the indexes, determine a full query that matches the partial words specified in the
partial query. For example, the Accused Instrumentalities determine a full query that matches the partial words (e.g.
“ne”, etc.) of the partial query. The particular details are within AA’s possession, custody, and control.

[1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From Checkin .. | | Checkout . | | Travelers o
] & Orig &~ 3/30/2022 4 4/06/2022 4 2 Travelers M
<= W = e
FLIGHT HOTEL CAR Bag and optional fees :E"fs- St Kitts and = 5
Changes to checked bag fees an IR o

Advanced search  Book flight only &1 Brisbane, Australia
(BNE)

Minneapolis
Minnesota (M3P)

*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York

(EWR)

Newport News,
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) "

New Haven,
Connac ficyt (VD
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Claim Chart — Claim 13

13[b] using the indexes, determining @ For example, the Accused Instrumentalities determine a full query that matches the partial words (e.g., “new”, etc.) o
full query that matches the partial
words specified in the partial query. the partial query. The particular details are within AA’s possession, custody, and control.

Have an AAdvantage® ®

account?
EWN . Coastal Carolina Regional, NC Login here.

Fly home fofm s

HVN - New Haven, CT

. .

ARA - New Iberia Acadiana Regional, LA
the halldays|ma—
2 NYC -New York, NY
Search great fares and book toj Jr« - New York Jonn F Kennedy inti, NY
LGA -New York LaGuardia, NY
EWR - Newark Liberty Int], NJ
NCL - Newcastle Airport, United Kingdom

L1
-
SWF - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC

Book Flight status

ALB - Albany International, NY

ABQ - Albuguerque International, NM

B

S @D i o
[4] AA Flights —m—

BGM - Binghamton Endicott Johnson City, NY

ACY - Atiantic City Intl, NJ

S BUF - Buffalo Niagara Intl, NY umber of passengers
DFW A cHC - Chistehurch Intemational, New Zealand ) -
ELM - Elmira Coming Regional Airport, NY

i YQM - Greater Moncton International Airport, Canada

ISP - Islip Long Island Macarthur, NY Search

ITH - Ithaca Tompkins County, NY

1011712022

i

Advanced / Multi-city search »
MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN - Nelson, New Zealand
PMR - Palmerston North, New Zealand

ZQN - Queenstown Frankton, New Zealand

—
s | ROC - Rochester Monroe County, NY
- OW - Roswll Intemational A Center, N )
= = Book a trip to
I _
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14 The method of claim 13 wherein determining a full query comprises determining the full query that is the most frequently
submitted known query, as defined by the indexes, that matches the partial words of the received partial query in the same
order.
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Claim Chart — Claim 14

14 The method of claim 13 wherein
determining a full query comprises
determining the full query that is the
most frequently submitted known
query, as defined by the indexes, that
matches the partial words of the
received partial query in the same
order.

AA infringes Claim 14 of the ‘317 patent. The Accused Instrumentalities satisfy each and every element of Claims 8 anc
13, the discussion of which is incorporated herein by reference. Furthermore, the Accused Instrumentalities determine ¢
full query by determining the full query that is the most frequently submitted known query, as defined by the indexes
that matches the partial words of the received partial query in the same order. For example, searching “ne” generate:
results for “Nevis, St. Kitts and Nevis (NEV)”, which (upon information and belief) is the full query that is mos
frequently submitted and matches the partial words of the received partial query in the same order. The particula

details are within AA’s possession, custody, and control. [1] AA Vacations Homepage

Best prices on vacation packages

Choose 2 or more:

From To

Check-out Travelers

Checkin .. o
(-] & C E 3/30/2022 4 4/06/2022 2 Travelers M
<= W = e
FLIGHT HOTEL CAR Bag and optional fees :E"fs- St Kitts and = 5
Changes to checked bag fees anj MR o

Advanced search  Book flight only &1 Brisbane, Australia

(BNE)

Minneapolis,

Minnesota (M3P)
*LIMITED TIME: Get $100 off on your next adventure v
Newark, New York

(EWR)

Newport News
*LIMITED TIME: Get $200 off on your Mexican vacation Virginia (PHF) "

New Haven,
Cannac fiewt (VD
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Claim Chart — Claim 14

14 The method of claim 13 wherein
determining a full query comprises
determining the full query that is the
most frequently submitted known
query, as defined by the indexes, that
matches the partial words of the
received partial query in the same
order.

For example, searching “new” generates results for "EWN - Coastal Carolina Regional, NC” and “PHF - Hamptor
Williamsburg Newport News Williamsb, VA” which (upon information and belief) are the full queries that are mos
frequently submitted and matches the partial words of the received partial query in the same order. The particula
details are within AA’s possession, custody, and control.

[4] AA Flights

Fly home fo

k2
the h@lldays ~ ==

EWN - Coastal Carolina Regional, NC

Have an AAdvantage® &

account?
Login here.

PHF - Hampton Williamsburg Newport News Williamsb, VA

HVN -New Haven. CT

"ARA e Iberia Acadiana Regional, LA

NYC - New York, NY

Search great fares and book to| 47k - New York John F Kennedy Int;, NY

o -
Book

@D oinpdas Hoos

@ Round trip One way

From

DFW

Depart

101712022

Bag and optional fees »
Changes to

D requirem

m

LGA -New York LaGuardia, NY
EWR - Newark Liberty Int, NJ

NCL - Newcastle Airport, United Kingdom
SWE - Stewart Newburgh, NY

ILM - Wilmington New Hanover County, NC
AL - Albany International, NY

ABQ - Albuquerque International, NM

ACY - Atiantic City Intl, NJ

AKL - Auckland Jean Batten, New Zealand
BGM - Binghamton Endicott Johnson City, NY

BUF - Buffalo Niagara Intl, NY

S cHC - Christehurch International, New Zealand

ELM - Elmira Coming Regional Airport, NY
YQM - Greater Moncton International Alrport, Canada
15P - Islip Long Island Macarthur, NY

ITH - thaca Tompkins County, NY

MHT - Manchester Municipal, NH

NPE - Napier Hastings Hawkes Bay, New Zealand

NSN -Nelson, New Zealand
PMR - Palmerston North, New Zealand
ZQN - Queenstown Frankton, New Zealand
ROC - Rochester Monroe County, NY

ROW - Roswell Infemational Air Center, NM

SAF_ Santa Fa NM

Flight status

mber of passengers
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