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REPRESENTATIVE PRODUCT

Google

Google Search I'm Feeling Lucky

s Learn about the latest innovations coming to Google Search

Source:
https://www.google.com/ (10/1/2022)
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EPRESENTATIVE CLAIM 1

1. A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website
indexing record comprising an indexed website ID and
website indexing information:

a second computer database comprising machine-readable
memory having total activity records, each total activity
record comprising an activity website ID and a total
activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record
comprising:

an affiliated website 1D,

a website promoter 11} associated with the affiliated
website 1D, the website promoter 1D identifying a
human website promoter,

awebsite activity 1D, the website activity ID identifying
a websile activity, the websile activity being per-
formed by the website promoter, and

an activity weight for the website activity;

a tracking system comprising a tracking system network
connection and one or more tracking system processors,
the one or more tracking system processors having com-
puter-executable instructions for:
tracking the website activities through the tracking sys-

tem network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

a search engine computer network having a search engine
network connection and one or more search engine pro-
cessors, the one or more search engine processors hav-
ing computer-executable instructions for:
receiving a search query through the search engine net-

work connection into the one or more search engine
processors, the search query comprising search crite-
ria;

transmitting a request for the website indexing records
from the one or more search engine processors to the
first computer database;

receiving the website indexing records from the first
computer database into the one or more search engine
Processors;

calculating a relevance score for each indexed website
1D by the one or more search engine processors, the
relevance score being based on the search criteria and
the website indexing information of each website
indexing record;
transmitting a request for the total activity records from
the one or more search engine processors to the sec-
ond computer database;
receiving the total activity records from the second com-
puter database into the one or more search engine
Processors;
matching the website indexing records with the total
activity records by comparing the indexed website
1Ds to the activity website IDs by the one or more
search engine processors;
calculating a total weight for each indexed website [D by
the one or more search engine processors, the total
weight being based on the relevance score of the
indexed website 1D and the total activity weight in the
matching total activity record;
assembling a list of the indexed website IDs ranked by
the total weight of each indexed website [ D by the one
or more search engine processors:
transmitting a request for the activity records from the
one or more search engine processors to the third
computer database;
receiving the requested activity records into the one or
more search engine processors from the third com-
puter database;
and for each requested activity record received:
transmitting a request for a total activity record from the
one or more search engine processors to the second
computer database, the request comprising the affili-
ated website 1D of the requested activity record;
receiving the requested total activity record from the
second computer database into the one or more search
engine processors, wherein the activity website [D of
the requested total activity record is identical to the
affiliated website ID of the requested activity record;
calculating a new total activity weight from the sum of
the activity weight of the requested activity record and
the total activity weight of the requested total activity
record by the one or more search engine processors;
and
transmitting the new total activity weight from the one or
more search engine processors 1o the second com-
puter database.
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website Brpmoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;

a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

Figure 1. High Level Google Architecture

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records,

f ) and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

4.2.2 Repository

The repository contains the full HTML of every web page. Each page is Repository: 535 GB = 147 8 GB uncompressed
compressed using zlib (see RFC1950). The choice of compression technique TRRETE compressed packet

is a tradeoff between speed and compression ratio. We chose zlib's speed over [sync|fengihl  compressed packel |

a significant improvement in compression offered by bzip. The compression 5 : .

rate of bzip was approximately 4 to 1 on the repository as compared to zlib's Pj:::‘ S:;;Zd :::r";n:ra:sz;n rzzusnoryj

3 to 1 compression. In the repository, the documents are stored one after the

other and are prefixed by docID, length, and URL as can be seen in Figure 2. ) )

The repository requires no other data structures to be used in order to access Figure 2. Repository Data Structure

it. This helps with data consistency and makes development much easier; we

can rebuild all the other data structures from only the repository and a file which lists crawler errors.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website Brpmoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a

website activity, the website activity being performedgby the
website promoter, and

an activity weight for the website activity;

a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

+
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Google’s 200 Factors

For several years now, Google has said that it uses more than 200 signals to rank pages. The figure
has beep designed 10 exakai mplexity of deciding what pages show t, but neveras so

Source:
https://searchengineland.com/bing-10000-ranking-signals-google-55473 (05/14/2023)

Top 200 Google Ranking
Factors: 2023 Complete List

(® samuel Edwards g January 27, 2023

Source:
https://seo.co/google-ranking-factors (05/14/2023)

Google’s 200 Ranking Factors: The
Complete List (2023)

‘;_.) by Brian Dean - Updated Mar. 27, 2023

Source:
https://backlinko.com/google-ranking-factors (05/14/2023)

Commentary: As shown by just a few of the references above, it is common knowledge in the
Search Engine Optimization (SEO) industry that Google has over 200 ranking factors that Google

uses to index and rank website information.
CONFIDENTIAL 7
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CLAIM 1 (PART 1)

| Storage Statistics
|Total Size of Fetched Pages 147.8 GB
|Comprcsscd Repository |53.5 GB

A system for ranking websites comprising:

a first computer database comprising machine-readable .
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing

; , |Short Inverted Index 4.1 GB
information;

a second computer database comprising machine-readable |F1]ll Inverted Index |3']r2 GB
memory having total activity records, each total activity record :

comprising an activity website ID and a total activity weight; |Lﬁﬂﬂﬂﬂ |293 MB
a third computer database comprising machine-readable rary

memory having activity records, each activity record comprising: TE:II.’I[JD Anchor Data 6.6 GB

(not in total)
Document Index Incl.

an affiliated website ID,

a website promoter ID associated with the affiliated website

ID, the website promoter ID identifying a human website Variable Width Data 9.7GB
promoter,

a website activity ID, the website activity ID identifyingba Links Database |3‘9 GB
website activity, the website activity being performed by the

website promoter, and

Total Without Repository | 55.2 GB
Total With Repository [108.7 GB
a tracking system comprising a tracking system network

h i
connection and one or more trackin system processors,the one

or more tracking system processors having computer-executable
instructionsfor:

an activity weight for the website activity;

tracking the website activities through the tracki . The URLresolver reads the anchors file and converts relative URLs into absolute URLs
networ coen\r/‘:lgctsi(l)r?,ac vities through the tracking system and in turn into docIDs. It puts the anchor text into the forward index, associated with the
assembling tracked activity records, and docID that the anchor points to. It also generates a database of links which are pairs of
transmitting the tracked activity records through the docIDs. The links database is used to compute PageRanks for all the documents.

tracking system network connection;

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

g
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The URLresolver reads the anchors file and converts relative URLs into absolute URLs
and in turn into docIDs. It puts the anchor text into the forward index, associated with the
docID that the anchor points to. It also generates a database of links which are pairs of

docIDs. The links database is used to compute PageRanks for all the documents.

Another intuitive justification is that a page can have a high PageRank if there are many pages
that point to it, or if there are some pages that point to it and have a high PageRank. Intuitively,
pages that are well cited from many places around the web are worth looking at. Also, pages that
have perhaps only one citation from something like the Yahoo! homepage are also generally
worth looking at. If a page was not high quality, or was a broken link, it is quite likely that

Yahoo's homepage would not link to it, PageRank handles both these cases and evervthing in
between by recursively propagating weights through the link structure of the web.

Google maintains much more information about web documents than
typical search engines. Every hitlist includes position, font, and
capitalization information. Additionally, we factor in hits from anchor
text and the PageRank of the document. Combining all of this
information into a rank is difficult. We designed our ranking function
so that no particular factor can have too much influence. First,
consider the simplest case -- a single word query. In order to rank a
document with a single word query, Google looks at that document's
hit list for that word. Google considers each hit to be one of several
different types (title, anchor, URL, plain text large font, plain text
small font, ...), each of which has its own type-weight. The type-

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 1 (PART 1) T

< C U 8 o https://myaccount.google.com

Google Account Q

A system for ranking websites comprising: |

a first computer database comprising machine-readable . ® Home

memory having website indexing records, each website indexing

record comprising an indexed website ID and website indexing - ) s R
information; +Z| Personal info

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

Data & privacy

@
|‘2| Security
a third computer database comprising machine-readable

memory having activity records, each activity record comprising: 9 Poople & sharing

Welcome, Mark McLellan

Manage your info, privacy, and security to make Google work better for you. Learn more

an affiliated website ID,
= Payments & subscriptions

a website promoter ID associated with the affiliated website .

ID, the website promoter ID identifying a human website Privacy & per- You have secu-
romoter, izati ity ti

P ® Avout sonalization rity tips

a website activity ID, the website activity ID identifying a See the data in your Security tips found in the

website activity, the website activity being performed by the

H Google Account and Security Checkup
website promoter, and _—
choose what activity is
an activity weight for the website activity; Saved to personalize your

Google experience
a tracklng system comprising a trapklng system network
connection and one or more tracking system processors, the one

or more tracking system processors having computer-executable Manage your data & privacy Review security tips
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and Privacy suggestions available

transmitting the tracked activity records through the Take the Privacy Checkup gog choosg the set-
tracking system network connection;

Commentary: Google stores Personal Information, Data & Privacy, Security, People &
Sharing and Payments & Subscriptions information as shown on the Google Account
page (a third computer database.)

Source
https://myaccount.google.com/ (03/11/2023) CONFIDENTIAL 10
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

Types of edits

The following are some helpful tips for the types of information you can add or edit on your

Business Profile.

We may review your changes for quality before publishing them. Review our guidelines for
representing your business.

Learn more about edits to your Business Profile.

Business name

Category

Address and pin location

Service area

Hours

Phone

Website

Attributes

Photos

From the business

Opening date

Menu/Services (limited availability)

Products (limited availability)

Check-in and check-out times (hotels only)

Hotel information (hotels only)

Health insurance information (US only)

Car dealership inventory (limited availability)

Source:

https://support.google.com/business/answer/3039617 (10/2/2022)

s
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Commentary: Google search ties
together what it can about a given
website when it combines additional
information given to it by business
owners (authoritative sources).

For example, a given “Business
Profile” (a third computer database)
with a website which Google has
crawled, combined with a Google
Ads account, and Google registered
users (e.g. promoter ID), and other
website activity such as providing
hours of operation, photos, phone #,
responding to reviews, etc. influence
how Google ultimately ranks such a
business in the search results.

CONFIDENTIAL 11
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CLAIM 1 (PART 1)

frirke) S
@ G Recent security activity x P v
= C O B8 n t.google.com/notificat w @ Q 5 =
A system for ranking websites comprising: Google Account | = ®@ n
a first computer database comprising machine-readable
memory having website indexing records, each website indexing < Recent security activity
record comprising an indexed website ID and website indexing

information;

. . . Security activity and alerts from the last 28 days. Learn more
a second computer database comprising machine-readable R =
memory having total activity records, each total activity record
comprising an activity website 1D and a total activity weight;

See unfamiliar activity?

a third computer database comprising machine-readable March 11, 2023
memory having activity records, each activity record comprising:

an affiliated website ID, New sign-in on Windows
1129 PM SPRRE. Nt Delaware, USA
a website promoter ID associated with the affiliated website «d Windows

ID, the website promoter ID identifying a human website
promoter,

. L . - . - Febr 12,2023
a website activity ID, the website activity ID identifying a T

website activity, the website activity being performed by the

website promoter, and

Defaware, USA
7:34PM New sign-in on Windows e, 5 >

an activity weight for the website activity; S Windows

a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the . i i ign-i ivi ili
Hracking system network connection: Commentary. Google maintains sign-in activity records that are connected to the affiliated
website as presented on the Google Account page.

Source
https://myaccount.google.com/notifications?origin=3 (03/11/2023) 12
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CLAIM 1 (PART 1)

Business Profile
A system for ranking websites comprising:

a first computer database comprising machine-readable .
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing

information; How do | verify my business? ~
a second computer database comprising machine-readable . . L . -
memory havinpg total activity reco’rads e§ch total activity record Most businesses verify ownership via phone, SMS, or requesting and receiving a

comprising an activity website ID and a total activity weight; postcard to your address from Google.

a third computer database comprising machine-readable
memory having activity records, each activity record comprising: Learn more about verifying your business @
an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website

promoter, . .
Why do | need to verify my business? ~
a website activity ID, the website activity ID identifyingba y y my
website activity, the website activity being performed by the
website promoter, and Verification allows us to confirm that you are the rightful owner of the business, so
an activity weight for the website activity; that you have permission to manage your Business Profile. Your security is
a tracking system comprising a tracking system network important to us and we don't want anyone else but you or your approved managers

connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

making updates to your profile.

tracking the website activities through the tracking system Commentary: The promoter ID is merely the user who Google recognizes as the maintainer of
network connection, the business profile information. Google may well associate other information with that user
assembling tracked activity records, and should they be affiliated with multiple business profiles.
transmitting the tracked activity records through the
tracking system network connection;

Source:

https://www.google.com/business/faa/ (10/2/2022)

CONFIDENTIAL 13
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CLAIM 1 (PART 1)

@ G Security X o+ ~
<« C O B hitpsy//myaccount.google.com/security?arigin=3 w @ @ =
A system for ranking websites comprising: Q @ =
a first computer database comprising machine-readable
memory having website indexing records, each website indexing @ Home Security
record comprising an indexed website ID and website indexing
information; ‘1_'5-, Personal info Settings and recommendations to help you keep your account secure
a second computer database comprising machine-readable C® Data&privacy
memory having total activity records, each total activity record You have security tips
comprising an activity website ID and a total activity weight; &  security ) ]
Security tips found in the Security Checkup
a third computer database comprising machine-readable | 2%, People & sharing
memory having activity records, each activity record comprising: {
- . | B Payments & subscriptions
an affiliated website ID,
Review security tips
a website promoter ID associated with the affiliated website @ Avout \
ID, the website promoter ID identifying a human website
promoter,
Recent security activity
a website activity ID, the website activity ID identifying a |
weBsite activity, the \Aéebsite activity being performed by the New sian-in on Windows Mar 1 Del en N
website promoter, an =onn e Beaare.
an activity weight for the website activity; | New sign-in on Windows Feb 12 - Delaware, USA >
a tracking system comprising a tracking system network ) o
connection and one or more tracking system processors, the one | Review security activity
or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system : How you sign in to Google
network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the Fommeptary: The website a.ctlv.|ty ID.|s. thg identifier 'Fhat is assigned to a web5|.t(? owner signing
tracking system network connection; into their Google account. Sign-in activity is recorded in the Recent Security Activity section of the
promoters’ Google Account profile.
It is common industry practice to assign unique IDs to data records in information systems. Even if
there is no unique ID assigned to the activity itself, the name of the activity is also identified by its
activity name and can be considered the Activity ID.
Source: CONFIDENTIAL 14
https://myaccount.google.com/security?origin=3 (3/11/1023)




CLAIM 1 (PART 1)

How Google determines local ranking
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Commentary: Google Business
Profile represents datastore
(e.g. database) containing

Local results are based primarily on relevance, distance, and prominence. A combination of
these factors helps us find the best match for your search. For example, our algerithms might
decide that a business that's farther away from your location is more likely to have what you're
looking for than a business that's closer, and therefore rank it higher in local results.

individual records for each
business which are likely
associated with their own

A system for ranking websites comprising:

a first computer database comprising machine-readable .
memory having website indexing records, each website indexing

record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

Relevance

Relevance refers to how well a local Business Profile matches what someone is searching
for. Add complete and detailed business information to help Google better understand

your business and match your profile to relevant searches.

unique ID which Google then
can associate various
information (each of which
when updated or interacted
with could represent “activity”)
about each business (from an

an affiliated website ID, . authoritative source - the
Distance ¥ business owner). Google can
then connect the dots with
Prominence ~ other information it already has
to deliver a fairly
comprehensive and legit search
record about that business.

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a

wggg;zg S?g;lriyc'etrr,]ea\r\:\éijSite activity being performed by the Prominence refers to how well known a business is. Some places are more prominent in the
offline world, and search results try to reflect this in local ranking. For example, famous
museums, landmark hotels, or well-known store brands are also likely to be prominent in

a tracking system comprising a tracking system network local search results.
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

an activity weight for the website activity;

Prominence is also based on information that Google has about a business, from across
. . L . the web, like links, articles, and directories. Google review count and review score factor
tracking the website activities through the tracking system . . . het . . . :
network connection, into local search ranking. More reviews and positive ratings can improve your business
local ranking. Your position in web results is also a factor, so search engine optimization

assembling tracked activity records, and i
(SEQ) best practices apply.

transmitting the tracked activity records through the

tracking system network connection; Tip: There's no way to request or pay for a better local ranking on Google. We do our best

to keep the search algorithm details confidential, to make the ranking system as fair as
possible for everyone.

Source:
https://support.google.com/business/answer/7091?hl=en#zippy=%2Cprominence (10/2/1022)
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CLAIM 1 (PART 1)

- :-Ehg
A system for ranking websites comprising: S| © Fecem secunty sy |+ >
a first Computer database comprising machine-readable &« (&} QO B nttpsy//myaccount.google.com/notifications?origin=3 bk @ & =

memgry having websitedindeé(inggecords, e%ch V\Lebsite (ijndexing
record comprising an indexed website ID and website indexing _
information; Google Account

a second computer database comprising machine-readable . P
memory having total activity records, each total activity record < Recent security activity
comprising an activity website ID and a total activity weight;

athird comp_uter da)tabase comprising ma)c.hine-readable N Security activity and alerts from the last 28 days. Learn more
memory having activity records, each activity record comprising:

See unfamiliar activity?

an affiliated website ID,

. . . - . March 11, 2023
a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter, 1129 M New sign-in on Windows \l?;ladware. USA >
a website activity ID, the website activity ID identifying a @ neens
website activity, the website activity being performed by the
website promoter, and
February 12, 2023
an activity weight for the website activity;
a tracking system comprising a tracking system network 238PM New siamin on Windowe Delaware, USA N
connection and one or more tracking system processors, the one ’ S Windows
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system LA oo NI ANt B ool TV o et TN o BTN el N e, A
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the ) .. ) .. ) )
tracking system network connection; Commentary: The website activity of sign-in is being performed by the website promoter

shown in the Google Account Recent security activity page.

Source
https://myaccount.google.com/notifications?origin=3 (03/11/2023)
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;
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6. If we are in the short barrels and at the

4.5.1 The Ranking System end of any doclist, seek to the start of
the doclist in the full barrel for every

Google maintains much more information about web documents word and go to step 4.
than tyvpical search engines. Every hitlist includes position, font, 7. If we are not at the end of any doclist
and capitalization information. Additionally, we factor in hits from oo to step 4.
anchor text and the PageRank of the document. Combining all of
this information into a rank is difficult. We designed our ranking Sort the documents that have matched
function so that no particular factor can have too much influence. by rank and return the top k.
First, consider the simplest case -- a single word query. In order to
rank a document with a single word query, Google looks at that Figure 4. Google Query Evaluation
document's hit list for that word. Google considers each hit to be

one of several different tvpes (title, anchor, URL, plain text large

font, plain text small font, ...}, each of which has its own tvpe-weight. The tvpe-weights make up a vector indexed
by type. Google counts the number of hits of each type in the hit list. Then every count 1s converted into a count-
weight, Count-weights increase linearly with counts at first but quickly taper off so that more than a certain count
will not help. We take the dot product of the vector of count-weights with the vector of tvpe-weights to compute
score for the document. Finally, the IR score 1s combined with PageRank to give a final rank to the

Information Retrieval |. ; - . -
s more complicated. Now multiple hit lists must be scanned through at

th

Commentary: Google’s ranking system uses weighting extensively on each and every aspect being
considered - for example, just reviewing the hit types, Google associates a weight to each and every hit
type. Google’s blog post on the next page clearly shows that “activity” weighting is being applied to the
“Login” activity.

Source
http://infolab.stanford.edu/~backrub/google.html (03/11/2023) CONFIDENTIAL 17
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

= Google+ Q # 0 @

ft  Home G Google Small Business » Public Aug 25,2015 &

0 Discover Staying on top of your online presence can mean the difference between
business as usual and new customers at your door. In fact, a recent study

@ Communities showed that consumers are nearly twice as likely to find a business reputable if
it has more information on Google, such as opening hours and photos. But when
companies don't keep their online information up to date, it can create an

e Eivfile unpleasant experience for people searching the web for information - like if a
customer arrives at a local business only to find that the address or operating

=n People hours have changed

) We're always trying to make it easier for customers to connect with businesses

© Discover on Google. That's why if you're a business owner and you haven't logged into
your Google My Business account in over a year, you may receive an email from

@ Communities us soon asking you o sign in and confirm your business information. Just
follow the steps in the email by simply logging into your Google My Business
dashboard, then checking to make sure your information is up to date and

@ Pprofile submitting any changes if necessary. If your account remains inactive after
receiving a notice from us, then it could run the risk of being de-verified, or in

= People rare cases, removed from Google Maps

We recommend that all Google My Business users check on your business
information by logging into your account at least once every six months — doing
this only takes a few seconds. It ensures that we've got the right information,

‘_ Notifications

Settings Shared publicly « View activity

View 7 previous comments

i Kuna Behera + Aug 26,
§  nic o

# Adam Davies +1 A
“g#gs Good move. Maybe itll clean up the map somewhat 3)

2_‘- Nicolette Meth +1 Aug 27,
t ’) Thanks for the heads up & tip Dewaldt! =

Arlene Watson + Aug
@ Have you watched the Napkin Presentation? What an amazing -

art someone did with that. The information is very valuable,

100. 3)

Source
https://plus.google.com/115200251016762857369 (09/18/2017)
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Commentary: As Google’s
blog post clearly states, the
login activity determines if
the website runs the “risk of
being de-verified.” De-
verification would require
some type of weight in order
to determine its position in
the rankings.

As Google stated in the
previous page, “We design
our ranking function so that
no particular factor can have
too much influence.”

These stated facts would
highly suggest that the login
activity factor influences
rankings without completely
removing the website from
the search results.
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CLAI M 1 (PART 1) Google Alerting Australian Dashboard Claimants via Emails

Last week Google started upgrading the Places dashboards in Australia. Last night (which was this morning in
Australia) Google started sending out a notice to Australian Places Dashboard claimants. Several folks reported it in
the forums (ht to Nyagoslav) with headlines like “Scam or not?”.

A system for ranking websites comprising:

a first computer database comprising machine-readable . Hello
memory having website indexing records, each website indexing ?
re]g:ord comprising an indexed website ID and website indexing
information; . - . : ) . L.
! Due to changes in Google Maps, we'd like to inform you that unless you review and confirm the information in

yvour Google Places account, we will no longer be able to keep and show it to Google users after February 21, 2014.

Rank Website

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable As a result, on this date your listing “Pet Friends” may be deleted.
memory having activity records, each activity record comprising:

an affiliated website ID, If you wish to keep your listing

a website promoter ID associated with the affiliated website

ID, the website promoter ID identifying a human website ; .
promoter, 1. Log in to vour Google Places account -

active, follow these three easy steps:

- Website Listing in
the Search Results

2. Review and update your information
a website activity ID, the website activity ID identifying a Click the “Submit® b =
website activity, the website activity being performed by the 3- Click the "Submit” button

website promoter, and

an activity weight for the website activity; Sincerely, ;

- Login and Profile
a tracking system comprising a tracking system network The Google Places Team actiatios
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable

instructions for: 1- Google has confirmed that the email is legitimate

tracking the website activities through the tracking system 2- If you have received one of these you should do as the email instructs
network connection,

assembling tracked activity records, and MWWW

transmitting the tracked activity records through the
tracking system network connection;

Commentary: Google sent out emails to their Australian users of Google Places. The email clearly
states that the login and profile update activities both determine if the website listing ranks.

The email from Google shows that the promoter’s activity directly influences Google’s ranking results
of the promoter’s website listing.

Source CONFIDENTIAL 19
https://blumenthals.com/blog/2014/02/03/google-alerting-australian-dashboard-claimants-via-emails/ (05/19/2023)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

T TN AN A NN A PN A Al AT

Chris McCreery has reported in Linda’s blog that Canadians with the new dashboard may be receiving the “To Keep
your listing live” message from Google. This is the same message that was received in Australia earlier in the month.

A To keep your listing live on Google, please review your information, make
any necessary changes and click Submit at the bottom of the page.

"You're all done! Be sure to keep your business information up to date.

L

Colan Ni

on the Local SEO Manager

Commentary: Google sent out the same “To Keep your listing live” message to Canadian users that
Google sent to their Australian users of Google Places as an email.

The message clearly states that if the promoter wants their website ranked, they must engage in
promoter activity.

Source
https://blumenthals.com/blog/2014/02/21/canadian-dashboards-now-receiving-warning-it-is-not-the-canadian-placopalypse/ (05/19/2023)
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

How Google determines local ranking

Local results are based primarily on relevance, distance, and prominence. A combination of
these factors helps us find the best match for your search. Fmele,our algorithms might
decide that a business that's farther away from your location is more likely to have what you're
looking for than a business that's closer, and therefore rank it higher in local results.

Relevance A

Relevance refers to how well a local Business Profile matches what someone is searching
for. Add complete and detailed business information to help Google better understand
your business and match your profile to relevant searches.

Distance v

Prominence A

Prominence refers to how well known a business is. Some places are more prominent in the
offline world, and search results try to reflect this in local ranking. For example, famous
museums, landmark hotels, or well-known store brands are also likely to be prominent in
local search results.

Prominence is also based on information that Google has about a business, from across
the web, like links, articles, and directories. Google review count and review score factor
into local search ranking. More reviews and positive ratings can improve your business'
local ranking. Your position in web results is also a factor, so search engine optimization
(SEQ) best practices apply.

Tip: There's no way to request or pay for a better local ranking on Google. We do our best
to keep the search algorithm details confidential, to make the ranking system as fair as
possible for everyone.

Source:
https://support.google.com/business/answer/7091?hl=en#zippy=%2Cprominence (10/2/1022)

g

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

Commentary: The next three
pages show that Google factors
into its algorithm “business
profile activity” - particularly
completeness of business
information provided by the
business owner as well as the
owners interaction with their
business profile (e.g., managing
profile). Due to the need for
speeding search results
mentioned earlier, such
information must be “summed
up” pretty regularly to some
quantifiable figure (e.g., activity
weight) that can be easily
combined with other search
criteria (e.g., relevance,
distance, and prominence) to
allow Google to adequately rank
the search results speedily.
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A system for ranking websites comprising:

a first computer database comprising machine-readable .
memory having website indexing records, each website indexing

record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;
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= Google Business Profile Help

Help Center Community

"Business Website

To make sure your business is eligible to show up'on Google, verify your Business Profile. If you
have more questions about profile verification, visit the Business Profile community.

lnﬂuence Rénkings | ‘ Search Results Creating an Account Activity

n-one guidance and tailored recommendati

Commentary: Google clearly states on their “Google Business Profile Help” page that “To make
sure your business is eligible to show up on Google, verify your Business Profile.”

Verifying your Business Profile requires an account to be created and is considered a promoter
activity. After creating the account, the promoter’s website is eligible for ranking in the search
results which would require some type of weighting signal.

Source:
https://support.google.com/business/answer/2911778?hl=en (5/19/1023)
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CLAIM 1 (PART 1)

Top 25 Local Search Ranking

Signals You Need To Know

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information; The BaSiCS
a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight; 1 Google Business Profile
a third computer database comprising machine-readable
memory having activity records, each activity record comprising: You may know Google Business Profile by its previous name, Google My Business.

an affiliated website ID,

Creating an
a website promoter ID associated with the affiliated website . . . . ..
D, the website promoter ID identifying a human website It is easy and free to claim your Google Business Profile: Account Activity
promoter,

a website activity ID, the website activity ID identifying a e . . S . -
website activity, the website activity being performedgby the I'his is one of the simplest and most effective ways to improve your local SEO.
website promoter, and

an activity weight for the website activity;
) o ) There are two methods: Ranking
a tracking system comprising a tracking system network

connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

i

With the first, you enter the name and address of the business and choose it from

tracking the website activities through the tracking system the search results.
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

Commentary: According to Kevin Rowe at the Search Engine Journal, creating (claiming) a Google
Business Profile, promoter activity, is the number one ranking signal that will help improve local
SEO, Search Engine Optimization, i.e., Search Engine Rankings.

Source:
https://www.searchenginejournal.com/local-seo/local-search-ranking-signals/ (5/19/1023)
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website Brpmoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a

website activity, the website activity being performedgby the
website promoter, and

an activity weight for the website activity;

a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

+
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&, safari digital

9 Local SEO Ranking Factors 2023

1 . Google My BUSi n ess Creating an Account Activity

Arguably one of the most crucial local SEQ ranking factors,

provide users with local businesses through Google Maps. Properly setting up yotir GMB listing is an integral part

of getting your business noticed by both Google and potential customers. Given that GMB is one of the first

things that users will come acrosSmagn searching for a company on Google, it is crucial to have your business

listed, verified, and managed.

Profile Activities

signalzs [k iy, infarmatigm.catesogies, and Upd gasea e D

Commentary: According to Safari Digital’s “9 Local SEO Ranking Factors 2023” the most crucial
local Search Engine Optimization ranking factor is with the promoter performing the creating an
account activity (setting up) for a Google Business Profile (formally GMB). In addition, listing,
verifying and managing are other activities listed as crucial promoter activities for a positive
influence on rankings.

Source:
https://www.safaridigital.com.au/blog/local-seo-ranking-factors/ (5/19/1023)
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

4.5.1 The Ranking System

Google maintains much more information about web documents than typical
search engines. Every hitlist includes position, font, and capitalization
information. Additionally, we factor in hits from anchor text and the PageRank of
the document. Combining all of this information into a rank is difficult. We
designed our ranking function so that no particular factor can have too much
influence. First, consider the simplest case -- a single word query. In order to rank
a document with a single word query, Google looks at that document's hit list for

that word. Google considers each hit to be one of several different types (title,
anchor, URL, plain text large font, plain text small font, ...), gach of which has its

s
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any doclist, seek to the start of the doclist in the
full barrel for every word and go to step 4.

7. If we are not at the end of any doclist go to step
4.

Sort the documents that have matched by rank
and return the top k.

Figure 4. Google Query Evaluation

own type-weight. The type-weights make up a vector indexed by type. Google counts the number of hits of each type in the hit list. Then
every count 1s converted into a count-weight. Count-weights increase linearly with counts at first but quickly taper off so that more than a
certain count will not help. We take the dot product of the vector of count-weights with the vector of type-weights to compute an IR score
for the document. Finally, the IR score is combined with PageRank to give a final rank to the document.

Commentary: Google’s ranking system uses weighting extensively on each and every aspect being
considered - for example just reviewing the hit types, Google associates a weight to each and every hit
type. Thus it is likely that factoring in “activity” weighting is also used.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)

CONFIDENTIAL 25


http://infolab.stanford.edu/~backrub/google.html

4

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

CLAIM 1 (PART 1)

- -:-Ehg
@ | S Recent security activity x + ~

<« C O EJ https://myaccount.google.com/notifications?origin=3 w @ i] =
Google Account @ i s

A system for ranking websites comprising:

a first computer database comprising machine-readable < Recent security activity

memory having website indexing records, each website indexing

record comprising an indexed website ID and website indexing

information; Security activity and alerts from the last 28 days. Learn more

a second computer database comprising machine-readable See unfamiliar activity?

memory having total activity records, each total activity record

comprising an activity website ID and a total activity weight;

March 11, 2023
a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

- . New signfin on Windows Delaware, USA
an affiliated website ID, 1:29 PM >

m Windows

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website

promoter, February 12, 2023

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the

| § . N Delaware, USA
website promoter, and 7:34PM New sign-in on Windows Windows >

an activity weight for the website activity;

a tracking system comprising a tracking system network

connectionand one or more tracking system processors, the one e R T i Y s

or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system . . . .. sy .
network connection, & gy Commentary: A tracking system is presented on the “Recent security activity” page within the business
assembling tracked activity records, and owners profile account. Sign-in activity records are clearly tracked, assembled and transmitted to the
promoter and presented on this page.

Source
https://myaccount.google.com/notifications?origin=3 (03/11/2023) CONFIDENTIAL 26
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A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

How Google sources business information

Information in profiles is compiled from a variety of sources:

« Publicly-available information, such as crawled web content (e.g., information from a

business’ official website)

-

Licensed data from third parties

+ Users who contribute factual information (such as addresses and phone numbers), and
content (such as photos and reviews), including business owners who claim profiles through

Google Business Profile &

+ Information based on Google’s interactions with a local place or business

If you believe a profile is inaccurate or should be removed, you can suggest an edit or flag it for
removal. If you believe a profile should be removed under European data protection laws,

please see here. If you believe it should be removed for any other legal reason, please submit a
legal request. For further information about how Google processes personal data in the context

of profiles, please see Google's Privacy Policy 2.
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Commentary: It seems
likely, Google would use
its existing crawler or
login interface to
monitor (e.g. track)
changes to business
profile information,
reviews, and other
sources of business
information, compile
these changes (if any)
using its latest
algorithm, and then
save the compiled (e.g.
weighted) result in the
appropriate place(s) to
speed follow on
searches.

an activity weight for the website activity;

Information in local search results

a tracking system comprising a tracking system network

connection and one or more tracking system processors, the one Google uses business information to help surface relevant local search results across Google,
or more tracking system processors having computer-executable

instructions for: such as in Google Maps and Search.

tracking the website activities through the tracking system

network connection, For example, if you own a hair salon, your business might appear in local search results for

people who search for “salons near me” or “salons open now” because you've provided

assembling tracked activity records, and . ) )
information that includes your address and hours. Learn more about local search results.

Source:

https://support.google.com/business/answer/2721884 (10/2/2022) CONEIDENTIAL 27
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CLAIM 1 (PART 2)

Commentary: Search engine processors make up the
entire Google high level architecture for searching the
Internet - no one component (processor) in the
architecture is less important than the other.

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructionsfor:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmittinﬁ a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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CLAIM 1 (PART 2)

9. 1 Scalability of Google

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or

more search engine processors having computer-executable We l_1a\'e d_esigned Goog_le to be scalable in the near term to a goa} of 100 million \y'eb pages. Y\'e have just
instructions for: received disk and machines to handle roughly that amount. All of the time consuming parts of the system are
receiving a search query through the search engine network parallelize and roughly linear time. These include things like the crawlers, indexers. and sorters. We also think

gg;‘pcicgggr'ynggr;h;r;;{‘neg‘;;g;‘ggecﬁﬁg;f:. engine processors, the that most of the data structures will deal gracefully with the expansion. However. at 100 million web pages we
o o will be very close up against all sorts of operating system limits in the common operating systems (currently we
transmitting a request for the website indexing records from the : = s TS =

one or more search engine processors to the first computer run on both Solaris and Linux). These include things like addressable memory. number of open file descriptors,
database; network sockets and bandwidth. and many others. We believe expanding to a lot more than 100 million pages
receiving the website indexing records from the first computer would greatly increase the complexity of our system.

database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁa request for the total activity records from the one or . ) .
more search engine processors to the second computer database; Commentary: Network sockets and bandwidth are very common terms used in the computer industry

receiving the total activity records from the second computer to support network connectivity.
database into the one or more search engine processors;

matching the website indexing records with the total activity
records S comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmittinﬁ a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source

http://infolab.stanford.edu/~backrub/google.html (03/11/2023)
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CLAIM 1 (PART 2)

4.1 Google Architecture Overview

In this section, we will give a high level overview of how the
a search enging computer networkhhaving a search engirp]e network whole system works as pictured n Figure 1. Further sections will
connection and one or more searc engine processors,t e oneor -y e o ~ . . ~ - - B =2
more search engine processors having computer-exectitable discuss the applgggtnom and data structures not m_enuoned in this
instructions for: section. Most of Google 1s implemented in C or C++ for
receiving a search query through the search engine network efficiency and can run in either Solaris or Linux.
connection into the one or more search engine processors, the
search query comprising search criteria; . . : % .
o for the website indexi 4 from th In Google. the web crawling (downloading of web pages) 1s done
e o1 mOrE amrth angie processors to the frst computar o by several distributed crawlers. There is a URLserver that sends
database; lists of URLs to be fetched to the crawlers. The web pages that
receiving the website indexing records from the first computer are fetched are then sent to the storeserver. The storeserver then
database into the one or more search engine processors; compresses and stores the web pages into a repository. Every
calculating a relevance score for each indexed website ID by the web page has an associated ID number called a docID which 1s
one or more search engine processors, the relevance score being . by g = 2 ) 3
based on the search criteria and the website indexing information assigned whenever a new URL is parsed out of a web page. The
of each website indexing record; indexing function is performed by the indexer and the sorter. The
transmittinﬁa request for the total activity records from the one or indexer performs a number of functions. It reads the repository.
more search engine processors to the second computer database; -
uncompresses the documents, and parses them. Each document . . . e
receiving the total activity records from the second computer is converted into a set of word occurrences called hits. The hits figuro ], High Level Google Architechse
database into the one or more search engine processors; ¢ >
matching the website indexing records with the total activity
records IX comparing the indexed website IDs to the activity . . . .
website IDs by the one or more search engine processors; Commentary: Solaris and Linux computers both contain computer processors and in the context of
caIcuIatingﬁtotaI weightforeachhindexeld we?]siltoe ID bt\)/ thedone or this Google Architecture Overview, these computers are being defined in a search engine context
more search engine processors, the total weight being based on . .
the relevance score of the indexed website ID and the total activity and can therefore be defined as search engine processors.
weight in the matching total activity record;
assembling a list of the indexed website IDs ranked by the total The high-level overview described by this Google Architecture Overview describes the whole system
weight of each indexed website ID by the one or more search . P, . . . .
engine processors; as pictured in Figure 1 and further defines that the whole system is made up of Solaris and/or Linux
transmittmﬁa request for the activity records from the one or systems mostly running C and C++. F_rom this descrlptlop we can conclgde tha'F the entire diagram is a
more search engine processors to the third computer database; system with one or more search engine processors having executable instructions.
receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source
http://infolab.stanford.edu/~backrub/google.html (03/11/2023) CONEIDENTIAL 30
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CLAIM 1 (PART 2)

Commentary: For Google to respond to search request
from users, the search engine performs many ongoing
background tasks including: crawling, indexing, resolving,
linking, ranking, sorting, etc.

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database; o g e

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity Q,
website IDs by the one or more search engine processors;

=

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on

the relevance score of the indexed website ID and the total activity Google Search I'm Feeling Lucky
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total -~ . ) ,
weight of each indexed website ID by the one or more search bC Learn about the latest innovations coming to Google Search
engine processors,;

transmittinﬁ a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022)

https://www.google.com (10/2/2022) CONFIDENTIAL 31
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CLAIM 1 (PART 2)

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
8ne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmitting a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
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Commentary: Although the arrow in the
figure shows data from the Repository
flowing to the Indexer, the white paper
clearly states that the Indexer reads from
the Repository and that the indexing
function is performed by the Indexer.

In Google, the web crawling (downloading of web pages) is done by several distributed crawlers.
There is a URLserver that sends lists of URLSs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then compresses and stores the web pages
into a repository. Every web page has an associated ID number called a docID which is assigned
whenever a new URL is parsed out of a web page. The indexing function is performed by the
indexer and the sorter. The indexer orms a number of functions. It reads the reposito:
uncompresses the documents, and parses them. Each document is converted into a set of word
occurrences called hits. The hits record the word, position in document, an approximation of font
size, and capitalization. The indexer distributes these hits into a set of "barrels", creating a partially
sorted forward index. The indexer performs another important function. It parses out all the links in
every web page and stores important information about them in an anchors file. This file contains
enough information to determine where each link points from and to, and the text of the link.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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CLAIM 1 (PART 2)

Commentary: The search engine processors
make up the elements used by the search
engine to create a list of relevant websites
that closely match the original search
query.

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmittinﬁ a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022) 33
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CLAIM 1 (PART 2)

Commentary: The Searcher (Google’s actual
search function) uses one or more of the
search engine processors (e.g. Lexicon) to
“answer queries” (calculate relevance
scores for each indexed website) as it
compares against the original search criteria
to complete the search.

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

. . The sorter takes the barrels, which are sorted by docID (this is a simplification, see Section 4.2.5), and resorts them
receiving the total activity records from the second computer , . T, . \ . .
database into the one or more search engine processors; by wordID to generate the inverted index. This is done in place so that little temporary space is needed for this
matching the website indexing records with the total activity operarinn._Thc sorter al_sn _pmduccs a lis:r of wurd]_[)s and offsets into rh_-: inverted index. A program call_ed
records Y Somparing the indexed website IDs to the activity DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
website IDs by the one or more search engine processors; . . . i .

ul | - i dexed web b th used by the searcher. The searcher is run by a web server and uses the lexicon built by DumpLexicon together with
calculating a total weight for each indexed website ID by the one or : : :
more search engine processors, the total weight being based on the inverted index and the PageRanks to answer queries.

the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmittinﬁ a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmitting a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
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Commentary: Google’s use of activity in ranking
search results came well after this initial
architecture (which was primarily focused on
relevance), but keeping with this design, it
makes sense that the Indexer would have both
the total activity weight as well as a pointer (ID)
to the activity record (stored in an additional
database - e.g. like Repository) containing said
activity to keep with its earlier design decisions
around compact data structure and a single
fetch of all information needed to sufficiently
rank search results. It is likely that use of the
words “various statistics” in this initial white
paper paved the way for enhanced ranking
criteria to be factored into new versions of
Google search in years to come.

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access mode)
index, ordered by doclD. The information stored in each entry includes the current document status, a pointer into the
repository, a document checksum, and various statistics. If the document has been crawled, it also contains a pointer into a
variable width file called docinfo which contains its URL and title. Otherwise the pointer points into the URLlist which
contains just the URL. This design decision was driven by the desire to have a reasonably compact data structure, and the

-ability to fetch a record in one disk seek during a search.

Additionally, there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL, the URL’s checksum is
computed and a binary search is performed on the checksums file to find its docID. URLs may be converted into docIDs in
batch by doing a merge with this file. This is the technique the URLresolver uses to turn URLs into docIDs. This batch
mode of update is crucial because otherwise we must perform one seek for every link which assuming one disk would take
more than a month for our 322 million link dataset.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)

CONFIDENTIAL 35


http://infolab.stanford.edu/~backrub/google.html

CLAIM 1 (PART 2)

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmitting a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
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Commentary: The activity records (believed to
be stored in the Indexer) are sent to the one or
more search engine processors so that this
information can be figured into generating the
search results.

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access mode)
index, ordered by doclD. The information stored in each entry includes the current document status, a pointer into the
repository, a document checksum, and various statistics. If the document has been crawled, it also contains a pointer into a
variable width file called docinfo which contains its URL and title. Otherwise the pointer points into the URLlist which
contains just the URL. This design decision was driven by the desire to have a reasonably compact data structure, and the
ability to fetch a record in one disk seek during a search

Additionally, there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL, the URL’s checksum is
computed and a binary search is performed on the checksums file to find its docID. URLs may be converted into docIDs in
batch by doing a merge with this file. This is the technique the URLresolver uses to turn URLs into docIDs. This batch
mode of update is crucial because otherwise we must perform one seek for every link which assuming one disk would take
more than a month for our 322 million link dataset.

Source:
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Commentary: The Searcher (Google’s actual
search function) accesses information it
needs to compare the search criteria
against the indexed websites. Since
information about “activity” was not part of
the initial white paper it is not provided, but
would likely be calculated (figured) in line
with how other information (e.g. lexicon,
pagerank, etc.) are used to cull and
ultimately rank the search results.

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

. . The sorter takes the barrels, which are sorted by docID (this is a simplification, see Section 4.2.5), and resorts them
receiving the total activity records from the second computer , . T, . \ . .
database into the one or more search engine processors; by wordID to generate the inverted index. This is done in place so that little temporary space is needed for this
matching the website indexing records with the total activity operarinn._Thc sorter al_sn _pmduccs a lis:r of wurd]_[)s and offsets into rh_-: inverted index. A program call_ed
records Y Somparing the indexed website IDs to the activity DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
website IDs by the one or more search engine processors; . . . i .

ulati weishtf i deed website D b th used by the searcher. The searcher is run by a web server and uses the lexicon built by DumpLexicon together with
caicu atlnga tota welg t for each indexed website yt e one or 5 4 :
more search engine processors, the total weight being based on the inverted index and the PageRanks to answer queries.

the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmitting a request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;
Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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CLAIM 1 (PART 2)

a search engine computer network having a search engine network
connection and one or more search engine processors, the one or
more search engine processors having computer-executable
instructions for:

receiving a search query through the search engine network
connection into the one or more search engine processors, the
search query comprising search criteria;

transmitting a request for the website indexing records from the
gne gr more search engine processors to the first computer
atabase;

receiving the website indexing records from the first computer
database into the one or more search engine processors;

calculating a relevance score for each indexed website ID by the
one or more search engine processors, the relevance score being
based on the search criteria and the website indexing information
of each website indexing record;

transmittinﬁ a request for the total activity records from the one or
more search engine processors to the second computer database;

receiving the total activity records from the second computer
database into the one or more search engine processors;

matching the website indexing records with the total activity
records IX comparing the indexed website |Ds to the activity
website IDs by the one or more search engine processors;

calculating a total weight for each indexed website ID by the one or
more search engine processors, the total weight being based on
the relevance score of the indexed website ID and the total activity
weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total
weight of each indexed website ID by the one or more search
engine processors;

transmittinﬁa request for the activity records from the one or
more search engine processors to the third computer database;

receiving the requested activity records into the one or more
search engine processors from the third computer database;

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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Commentary: Google uses a crawler to
access each website’s content and analyze
the words and links contained within it. In a
similar way, it stands to reason that Google
would use something similar to a crawler to
process website related activity (e.g. logins
to profile, updating of account,
completeness of business information,
reviews, responses, access logs, etc.). Such
information would be stored alongside
existing business information within the 3rd
database.
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Commentary: The results of the crawling
and profile login monitoring shown in
previous examples would populate the
Repository as well as the index (where the
“various statistics” are stored).

CLAIM 1 (PART 3)

and for each requested activity record
received:

transmitting a request for a total activity
record from the one or more search
engine processors to the second
computer database, the request
comprising the affiliated website ID of the
requested activity record;

receiving the requested total activity
record from the second computer
database into the one or more search
en%ne processors, wherein the activity
website ID of the requested total activity
record is identical to the affiliated
website ID of the requested activity
record;

calculating a new total activity weight
from the sum of the activity weight of the
requested activity record and the total
activity weight of the requested total
activity record by the one or more search
engine processors; and

transmitting the new total activity weight
from the one or more search engine
processors to the second computer
database.

In Google, the web crawling (downloading of web pages) is done
by several distributed crawlers. There is a URLserver that sends
lists of URLSs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then
compresses and stores the web pages into a repository. Every web
pagce has an associated ID number called a docID which is assigned
whenever a new URL is parsed out of a web page. The indexing
function is performed by the indexer and the sorter. The indexer
performs a number of functions. It reads the repository,
uncompresses the documents, and parses them. Each document is
converted into a set of word occurrences called hits. The hits record
the word, position in document, an approximation of font size, and

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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In Google, the web crawling (downloading of web pages) is done
by several distributed crawlers. There is a URLserver that sends
lists of URLs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then

. compresses and stores the web pages into a repository. Every web
?Qfe}cf,’éde:“h requested activity record page has an associated ID number called a docID which is assigned
whenever a new URL is parsed out of a web page. The indexing

CLAIM 1 (PART 3)

transmitting a request for a total activity

record from the one or more search
engine processors to the second
computer database, the request

function is performed by the indexer and the sorter. The indexer
performs a number of functions. It reads the repository,
uncompresses the documents, and parses them. Each document is
converted into a set of word occurrences called hits. The hits record

comprising the affiliated website ID of the J a sed aued !
requested activity record; the word, position in document, an approximation of font size, and
receiving the requested total activity
record from the second computer
database into the one or more search
engine processors,

Commentary: The “various statistics” stored within the Indexer would likely be sent to the Doc Index.
Google states that the Document Index is where it keeps information about each document including
the document status and various statistics.

calculating a new total activity weight
from the sum of the activity weight of the
requested activity record and the total
activity weight of the requested total
activity record by the one or more search

engine processors; and Keeping with the design that activity is another ranking factor, it stands to reason that activity ranking

factors would be stored with the over 200 ranking factors that Google currently implements.

transmitting the new total activity weight
from the one or more search engine
processors to the second computer
database.

Source: CONFIDENTIAL 40
http://infolab.stanford.edu/~backrub/google.html (03/18/2023)




s

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

CLAIM 1 (PART 3)

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access
mode) index, ordered by doeID. The information stored in each entry includes the current document status. a
pointer into the repository, a document checksum, and various statistics. If the document has been crawled., it
also contains a pointer into a variable width file called docinfo which contains its URL and title. Otherwise the
pointer points into the URLlist which contains just the URL. This design decision was driven by the desire to
have a reasonably compact data structure, and the ability to fetch a record in one disk seek during a search

and for each requested activity record
received:

transmitting a request for a total activity
record from the one or more search
engine processors to the second
computer database, the request
comprising the affiliated website ID of the
requested activity record;

Additionally. there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL. the URL's
LU S ed asarch | : i ; = fijphs I

4 - 1 Th R ki S AL WO dl D W SV Ul IS Iy ol I
.. .. .. e hanking svstem . i
receiving the requested total activity g fl’::{?jcﬂi i‘)fﬁlffui‘f;l;‘;lﬂgiﬁf
Elecord fro_m the second computer Google mamntains much more information about web documents word and go to step 4. )

atabase into the one or more search than tooical T enaines Tver hitlist inclod Tep———— 7 Ifw et at the end of anv docl;
engine processors wherein the activity typical search engines. Every hitlist includes position, font, 7. If we are not at the end of any doclist
website ID of the r{e uested total activit and capitalization information. Additionally. we factor in hits from go to step 4.
record is identical tc?the affiliated y anchor text and the PageRank of the document. Combining all of
website ID of the requested activity this information into a rank 1s difficult We designed our ranking Sort the documents that have matched
record: function so that no particular factor can have too much mnfluence. by rank and return the top k.

’ First, consider the simplest case -- a single word query. In order to
. - . ank a document with a single word querv, Google looks at that Figure 4. Google Query Evaluation

calculating a new total activity weight g B i TS :
from the sum of the activity weight of the dcc”g“e’;:;ﬂ‘;} for Théfp:;rd' S““ilﬁ Cmﬁ“ f;flhrh“ © b‘;

requested activity record and the total
activity weight of the requested total
activity record by the one or more search

engine processors; and Commentary: Google states that the Document Index is where it keeps information about each

document including the document status and various statistics.
transmitting the new total activity weight

from the one or more search engine Google also states that, “Google maintains much more information about web documents than typical
gg‘ggggss%rs to the second computer search engines.” and “Combining all of this information into rank is difficult.”
Source:

http://infolab.stanford.edu/~backrub/google.html (4/2/2023) CONFIDENTIAL 41



http://infolab.stanford.edu/~backrub/google.html

g

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

CLAIM 1 (PART 3)
The goal of searching is to provide quality search results efficiently. Many of the large commercial search
engines seemed to have made great progress in terms of efficiency. Therefore, we have focused more on quality
.. of search in our research. although we believe our solutions are scalable to commercial volumes with a bit more
and for each requeSted activity record effort. The google query evaluation process is show in Figure 4.
received: —_—— _
1. Parse the query.
tra nsmitting a request for a total activity To put a limit on response time, once a certain number (currently ‘: gonkx ert words nto ordID_S_. .
. - 3. Seck to the start of the doelist in the
record from the one or more search 40.000) of matching documents are found, the searcher hort barrel for ev ord
engine processors to the second automatically goes to step 8 in Figure 4. This means that it 1s 4 sslonﬂa‘rre lorl ﬂgryl‘-‘ 0_1 ' i1 ther
computer database, the request possible that sub-optimal results would be returned. We are ' isczlzioc]:llﬁigxirr‘&far Efaizrl:;:nqull trli:le
comprisin the affl|lat6d website ID of the currently investigating other ways to solve this problem. In the cearch terms ’
requeste act|V|ty record; I_)as‘r. we sortefi thel hits according to PageRank. which seemed to 5. Compute the ranlk of that document
o L mprove the situation. __for N~
receiving the requeSted total aCtIVIty 6. If we are in the short barrels and at
record from the second computer 4.5.1 The Ranking System the end of any doclist, seek to the
database into the one or more search start of the doclist in the full barrel
en%n_e processors, wherein the aCtlvltY Google maintains much more information about web documents for every word and go to step 4.
website ID of the req uested total activity than typical search engines. Every hitlist includes position. font, 7. If we are not at the end of any doclist
record is identical to the affiliated and capitalization information. Additionally. we factor in hits from go to step 4.
website ID of the reqg uested activity anchor text and the PageRank of the document. Combining all of )
record; this information into a rank is difficult. We designed our ranking Sort the documents that have matched
function so that no particular factor can have too much influence. by rank and return the top k. '
calculating a new total activity Weight First, consider the simplest case -- a single word query. In order to
from the sum of the activity weight of the rank a document with a single word query, Google looks at that Figure 4. Google Querv Evaluation
requested activitv record and the total document's hit list for that word. Google considers each hit to be
activity weight of the requested total one of several different types (title. anchor, URL, plain text large
activity record by the one or more search font, plain text small font, ...). cach of which has its own type-weight. The type-weights make up a veetor
engine processors; and -0 i ’
transmitting the new total activity weight
from the one or more search engine
processors to the second computer Continued on next page.
database.
Source:
http://infolab.stanford.edu/~backrub/google.html (4/2/2023) CONEIDENTIAL 42
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C LAIM 1 (PA RT 3) Continued from previous page.

and for each requested activity record
received:

transmitting a request for a total activity
record from the one or more search
engine processors to the second
computer database, the request
comprising the affiliated website ID of the
requested activity record;

receiving the requested total activity
record from the second computer
database into the one or more search
en%ne processors, wherein the activity
website ID of the requested total activity

recor_d is identical to the afﬂllated with the inverted index and the Page Ranks o answer qucrf:s.
website ID of the requested activity S L -

record; WWM

calculating a new total activity weight
from the sum of the activity weight of the
requested activity record and the total

The sorter takes the barrels. which are sorted by docID (this is a simplification, see Section 4.2.5). and resorts
them by wordID to generate the inverted index. This is done in place so that little temporary space is needed for
this operation. The sorter also produces a list of wordIDs and offsets into the inverted index. A program called
DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
used by the searcher. The searcher is run by a web server and uses the lexicon built by DumpLexicon togLethcr

activity WEighCiCt()D tpe requested total h Commentary: Google states that the “Google query evaluation process” will “parse the query”,
activity record by the one or more searc “compute the rank of that document for that query” and “sort the documents that have matched
engine processors; and ”

by rank”.
ggnmsrmgionﬁetgﬁ r’:‘%‘:_"etggg:’gﬁt;‘r’:t\i’n‘geight Keeping with the design that activity is another ranking factor, it stands to reason that the
processors to the second compugter “compute the rank of that document” process includes activity factors in addition to the over 200
database. well-known ranking factors that Google currently implements.

Source:

http://infolab.stanford.edu/~backrub/google.html (4/2/2023)
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CLAIM 1 (PART 3)

4.5 Searching

and for each requested activity record

. The goal of searching is to provide quality search results efficiently. Many of the
received: :

large commercial search engines seemed to have made great progress in terms of
efficiency. Therefore, we have focused more on quality of search 1n our research,
although we believe our solutions are scalable to commercial volumes with a bit more
effort. The google query evaluation process 1s show in Figure 4.

transmitting a request for a total activity
record from the one or more search

engine processors to the second — :
computer database, the request - - arse the query.

q > the query.
comprising the affiliated website ID of the it o TP Sl i, | gfTRET Words 60 oo

requested activity record; - -

. Parse the querv.

. Convert words into wordIDs.

. Seek to the start of the doclist in the short barrel for every word.

. Scan through the doclists until there 1s a document that matches all the search terms.
record is identical to the affiliated [ E-mfmme -thehr ankh ngm dlocuﬂ;mt EM thz q?er}", docl; K to th £ih
website ID of the requested activity ) 'm? a;e in the short barrels and at the end of any doclist, seek to the start of the
record; doclist 1n the full barrel for every word and go to step 4.

7. If we are not at the end of any doclist go to step 4.

receiving the requested total activity
record from the second computer
database into the one or more search
en%ne processors, wherein the activity
website ID of the requested total activity

[ SR N B

calculating a new total activity weight
from the sum of the activity weight of the
requested activity record and the total
activity weight of the requested total _ _
activity record by the one or more search Figure 4. Google Query Evaluation
engine processors; and

Sort the documents that have matched by rank and return the top k.

transmitting the new total activity weight
from the one or more search engine

processors to the second computer Commentary: The Searcher process computes the rank/weight of the documents and returns the
database. documents in sorted order by rank/weight.
Source: CONFIDENTIAL 44
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REPRESENTATIVE CLAIM 2

2. The system of claim 1, wherein the total weight for each
indexed website 1D is the sum of the relevance score of the
indexed website ID and the total activity weight in the match-
ing total activity record.
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C LAI M 2 Commentary: The Information Retrieval (IR)

Score is the same as the Relevance Score.
Also, PageRank is one of over 200 well
known ranking factors where Activity would

The system of claim 1, wherein the total weight for be included within those factors. Google
each indexed website ID is the sum of the relevance states that, “the IR score is combined with
score of the indexed website ID and the total activity PageRank to give a final rank to the

weight in the matching total activity record.

document.”

rank a document with a single word query. Google looks at that
document's hit list for that word. Google considers each hit to be
one of several different types (title. anchor. URL. plain text large
font. plain text small font. ...). each of which has its own type-weight. The type-weights make up a vector
indexed by type. Google counts the number of hits of each type in the hit list. Then every count is converted into
a count-weight. Count-weights increase linearly with counts at first but quickly taper off so that more than a
certain count will not help. We take the dot product of the vector of count-weights with the vector of type-
weights to compute an IR score for the document. Finally. the IR score 1s combined with PageRank to give a

final rank to the document.

Figure 4. Google Query Evaluation

For a multi-word search. the situation is more complicated. Now multiple hit lists must be scanned through at

o Q g dg o g

Source:
http://infolab.stanford.edu/~backrub/google.html (03/18/2023)
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The system of claim 1, wherein the total weight for
each indexed website ID is the sum of the relevance
score of the indexed website ID and the total activity
weight in the matching total activity record.
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Commentary: Google refers to indexed
information in the “aggregate” meaning it
rolls up its “various statistics” (described
previously) to speed its results ranking later
that is much more time sensitive.

After identifying relevant content, our systems aim to prioritize those that seem
most helpful. To do this, they identify signals that can help determine which content
demonstrates expertise, authoritativeness, and trustworthiness.

For example, one of several factors we use to help determine this is understanding
if other prominent websites link or refer to the content. This has often proven to be
a good sign that the information is well trusted. Aggregated feedback from our
Search quality evaluation process is used to further refine how our systems discern
the quality of information.

Source:
https://www.google.com/search/howsearchworks/how-search-works/ranking-results/ (5/14/2023)
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REPRESENTATIVE CLAIM 3

3. The system of claim 1, wherein the website activity of
gach activity record is selected from the group consisting of:

the website promoter logging into a tracked website:

the website promoter opening a tracked email;

the website promoter clicking on a tracked email hyperlink
in the tracked email;

the website promoter clicking on a tracked website hyper-
link on the webpage content transmitted by the tracked
website;

the wehsite promoter uploading personal information to
the tracked website:

the website promoter submilting a tracked search query 1o
the tracked website;

the website promoter uploading a review of an afliliated
website to the tracked website;

the website promoter publishing a tracked promoter hyper-
link on a promoted webpage, the tracked promoter
hyperlink being enabled to transmit a tracked request for
webpage content to the tracked website;

the website promoter making a tracked relationship with
another person through a tracked online social network-
ing platform;

the website promoter removing the tracked relationship;

the website promoter sending a tracked message through
the tracked online social networking platform;

the website promoter registering a domain name on a
tracked domain name registry;

the website promoter creating a tracked account with the
tracked website: and

the website promoter uploading tracked content to the
tracked website.
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile. .
—_— Commentary: Google search ties

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. together what it can about a given
Learn more about edits to your Business Profile. website when it combines additional
The system of claim 1, wherein the website activity of each activity — information given to it by business
usiness name v . .
record is selected from the group consisting of: owners (authoritative sources).
Category v
the website promoter logging into a tracked website; For example, a given “Business
Add d pin | i v . . . .
ress sndpin jocstion Profile” with a website which Google
the website promoter opening a tracked email; Service area v has crawled, combined with a
Google Ads account, and Google
the website promoter clicking on a tracked email hyperlink in the Hours e registered users (eg promoter ID),
tracked email; Phone . and other website activity such as
providing hours of operation,
the website promoter clicking on a tracked website hyperlink on the Website v photos, phone #, responding to
webpage content transmitted by the tracked website; Attributes Ny reviews, etc. influence how Google
ultimately ranks such a business in
the website promoter uploading personal information to the tracked Photos v the search results.
website; ,
From the business v
the website promoter submitting a tracked search query to the Opening date v
tracked website;
Menu/Services (limited availability) v
the website promoter uploading a review of an affiliated website to Products (imited availability) v
the tracked website;
Check-in and check-out times (hotels only) v
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v

Source:

https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 49
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CLAI M 3 (PA RT 1) Commentary: As defined throughout

the patent, “transmitting a request for

Google one or more recordable activity
The system of claim 1, wherein the website activity of each activity records from the one or more search

record is selected from the group consisting of: Sign in engine processor to a third computer

database” only one activity is required

the website promoter logging into a tracked website; to continue to Google Business Profile to satisfy Claim 3.
the website promoter opening a tracked email; Although, there is sufficient evidence
Email or phone that suggests activity within the
the website promoter clicking on a tracked email hyperlink in the Business Profile influences rankings in
tracked email; Forgot email? the search results, one activity that
Google clearly discloses that influences
the website promoter clicking on a tracked website hyperlink on the Google’s rankings is the activity of

Not your computer? Use a Private Window to sign in

webpage content transmitted by the tracked website;
Learn more

logging into the promoter’s Google

account, which is a tracked website.
the website promoter uploading personal information to the tracked

website; Create account m

the website promoter submitting a tracked search query to the
tracked website;

the website promoter uploading a review of an affiliated website to
the tracked website' English (United States) - Help Privacy Terms

Source:

https://accounts.google.com/InteractivelLogin (4/9/2023) CONFIDENTIAL 50




CLAIM 3 (PART 1)

The system of claim 1, wherein the website activity of each activity
record is selected from the group consisting of:

the website promoter logging into a tracked website;
the website promoter opening a tracked email;

the website promoter clicking on a tracked email hyperlink in the
tracked email;

the website promoter clicking on a tracked website hyperlink on the
webpage content transmitted by the tracked website;

the website promoter uploading personal information to the tracked
website;

the website promoter submitting a tracked search query to the
tracked website;

the website promoter uploading a review of an affiliated website to
the tracked website;

Verify for the first time

1.

Add or claim your Business Profile on Google. Learn how to claim your
profile.

. When you add or claim your profile, you can verify it through phone, text,

email, or video.
« You may need to verify with more than one method.

« Available methods depend on things like business category, public info,
region, support hours, and volumes.

3. Pick a type of verification. Learn how to verify by your selected method.

Source:

Often, we need to review verifications. These reviews help maintain the
integrity of all profiles. They can take up to seven business days.

» When you're verified, you get a notification.

= If we can’t verify your business with the first method, the "Get verified”
button shows up again. If this happens, try a different verification
method.

After you verify:

- It can take a few weeks for your updated business info to show across
Google.

« You can update and add to your info at any time. Learn how to edit your
profile.

» You can connect with your customers through your profile. Learn about
posts, reviews, and messaging.

https://support.google.com/business/answer/7107242?hl=en&ref_topic=4854193 (2/10/2023)
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Commentary: Google requires
its claimers (promoters) to verify
their businesses using multiple
methods - email is one of the
methods it supports.

The patent describes a pretty
standard method of sending an
email to verifier which includes a
link back to Google that can be
used to verify the user verifying
has access to that email account.

Once verified, the promoter can

start entering in personal and
business profile information.
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile. .
Commentary: Once verified, the

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. promoter can start entering in
Learn more about edits to your Business Profile. personal and business prOf“e
The system of claim 1, wherein the website activity of each activity E, information.
usiness name v
record is selected from the group consisting of:
Category v
the website promoter logging into a tracked website;
Address and pin location v
the website promoter opening a tracked email; Service area .
the website promoter clicking on a tracked email hyperlink in the EE v
tracked email; Bhone y
the website promoter clicking on a tracked website hyperlink on the Website v
webpage content transmitted by the tracked website; Attributes .
the website promoter uploading personal information to the tracked Photos v
website; ,
From the business v
the website promoter submitting a tracked search query to the Opening date v
tracked website;
Menu/Services (limited availability) v
the website promoter uploading a review of an affiliated website to Products (imited availability) "
the tracked website;
Check-in and check-out times (hotels only) v
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v
Source:
https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 52
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile.
Commentary: The types of

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. information the promoter can enter
Learn more about edits to your Business Profile. about a given business depends on
— the type of business.
the website promoter publishing a tracked promoter hyperlink on a seimess name v
promoted webpage, the tracked promoter hyperlink being enabled to Categary v One or more promoters may be
transmit a tracked request for webpage content to the tracked affiliated with one or more
. Add d pin | i v .
website; ress andpinocston businesses as people can own more
Service area o than one business and/or hire
the website promoter making a tracked relationship with another promoter(s) to oversee digital
person through a tracked online social networking platform; rours Y aspects of their business(s).
Phone v
the website promoter removing the tracked relationship;
Website v
the website promoter sending a tracked message through the tracked Attributes .
online social networking platform;
Photos v
the website promoter registering a domain name on a tracked domain ,
. From the business v
name registry;
Opening date v
the website promoter creating a tracked account with the tracked
. Menu/Services (limited availability) v
website; and
Products (limited availability) v
the website promoter uploading tracked content to the tracked
. Check-in and check-out times (hotels only) v
website.
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v
Source:
https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 53
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REPRESENTATIVE CLAIM 4

4. A method for ranking of websites comprising:

receiving a search query through a search engine network
connection into one or more search engine processors,
the search query comprising search criteria;

transmitting a request for website indexing records from
the one or more search engine processors to a first com-
puter database. the first computer database comprising
machine-readable memory having website indexing
records. each website indexing record comprising an
indexed website 1D and website indexing information;

receiving the website indexing records from the first com-
puter database into the one or more search engine pro-
CESS0IS;

calculating a relevance score for each indexed website 1D
bv the one or more search engine processors, the rel-
evance score being based on the search criteria and the
webhsite indexing information of each website indexing
record:

transmitting a request for total activity records from the one
or more search engine processors 1o a second computer
database, the second computer database comprising
machine-readable memory having total activity records,
each total activity record comprising an indexed website
IID and a total activity weight:

receiving the total activity records from the second com-
puter database into the one or more search engine pro-
CESSOTS!

matching the website indexing records with the total activ-
ity records by comparing the indexed website 1Ds to the
activity website 1Ds by the one or more search engine
processors;

calculating a total weight for each indexed website 1D by
the one or more search engine processors, the total
weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching
total activity record;

assembling a list of the indexed website 1Ds ranked by the
total weight of each indexed website 1D by the one or
more search engine processors;

transmitting a request for one or more recordable activity

records from the one or more search engine processor to
a third computer database, the third computer database
comprising machine-readable memory having activity
records, each recordable activity record having been
generated and transmitted from a tracking system to the
third computer database, each recordable activity record
comprising:

an affiliated website 1D,

a website promoter 1D associated with the afliliated
website 1D, the website promoter ID identifying a
human website promoter,

a website activity 1D, the website activity 1D identifying
a wehsite activity, the website activily being per-
formed by the website promoter, and

an activity weight for the website activity:

wherein the tracking system comprises one or more gen-

eral purpose tracking computers having a tracking sys-

tem network connection and one or more tracking sys-

tem processors, the one or more tracking system

processors having computer-executable instructions for:

tracking the website activities through the tracking svs-
tem network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking svstem network connection;

4

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

receiving the one or more recordable activity records
through the search engine network connection into the
one or more search engine processors,
and for each recordable activity record received:

transmitting a request for a total activity record from the
one or more search engine processors to the second
computer database, the request comprising the affili-
ated website 1D of the recordable activity record:

receiving the requested total activity record from the
second computer database into the one or more search
engine processors, wherein the activity website D of
the requested total activity record is identical to the
affiliated website 1D of the recordable activity record;

calculating a new total activity weight from the sum of
the activity weight of the recordable activity record
and the total activity weight of the requested total
activity record by the one or more search engine pro-
cessors; and

transmitting the new total activity weight from the one or
more search engine processors to the second com-
puter database.
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed

website ID and the total activity weight in the matching total activity record; Figure 1. ngh Level GOOgle Architecture

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine ‘

processors to a second computer database, the second computer database

comprising machine-readable memory having total activity records, each total activity

record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or Q
more search engine processors;

=

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine Google Search I'm Feeling Lucky
processors;
calculating a total weight for each indexed website ID by the one or more search {5 Leam about the latest innovations coming to Google Search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
https://www.google.com (10/2/2022) CONFIDENTIAL 56
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;

4
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Commentary: Although the arrow in the
figure clearly shows data from the
Repository flowing to the Indexer, the white
paper clearly states that the Indexer reads
from the Repository and that the indexing
function is performed by the Indexer.

In Google, the web crawling (downloading of web pages) is done by several distributed crawlers.
There is a URLserver that sends lists of URLSs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then compresses and stores the web pages
into a repository. Every web page has an associated ID number called a docID which is assigned
whenever a new URL is parsed out of a web page. The indexing function is performed by the
indexer and the sorter. The indexer performs a number of functions. It reads the repository,
uncompresses the documents, and parses them. Each document is converted into a set of word
occurrences called hits. The hits record the word, position in document, an approximation of font
size, and capitalization. The indexer distributes these hits into a set of "barrels", creating a partially
sorted forward index. The indexer performs another important function. It parses out all the links in
every web page and stores important information about them in an anchors file. This file contains
enough information to determine where each link points from and to, and the text of the link.

Source:
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records,

and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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4.2.2 Repository

The repository contains the full HTML of every web page. Each page is Flepository' 535 GB - 147 8 GB uncompressed
compressed using zlib (see RFC1950). The choice of compression technique moressed packet

is a tradeoff between speed and compression ratio. We chose zlib's speed over mmmm

a significant improvement in compression offered by bzip. The compression
rate of bzip was approximately 4 to 1 on the repository as compared to zlib's
3 to 1 compression. In the repository, the documents are stored one after the

other and are prefixed by docID, length, and URL as can be seen in Figure 2.
The repository requires no other data structures to be used in order to access

it. This helps with data consistency and makes development much easier; we
can rebuild all the other data structures from only the repository and a file which lists crawler errors.

Packei (stored compressed in repository)
Ldocikd ecode| urllen] pagelen] url page ]

Figure 2. Repository Data Structure

Source:
http://infolab.stanford.edu/~backrub/google.html (10/1/2022)
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: The search engine processors
make up the elements used by the search
engine to create a list of relevant websites
that closely match the original search

query.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022) 59
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: The Searcher (Google’s actual
search function) uses one or more of the
search engine processors (e.g. Lexicon) to
“answer queries” (calculate relevance
scores for each indexed website) as it
compares against the original search criteria
to complete the search.

The sorter takes the barrels, which are sorted by docID (this is a simplification, see Section 4.2.5), and resorts them
by wordID to generate the inverted index. This is done in place so that little temporary space is needed for this
operation. The sorter also produces a list of wordIDs and offsets into the inverted index. A program called
DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
used by the searcher. The searcher is run by a web server and uses the lexicon built by DumpLexicon together with
the inverted index and the PageRanks to answer queries.

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: Google’s use of activity in ranking
search results came well after this initial
architecture (which was primarily focused on
relevance), but keeping with this design, it
makes sense that the Indexer would have both
the total activity weight as well as a pointer (ID)
to the activity record (stored in an additional
database - e.g. like Repository) containing said
activity to keep with its earlier design decisions
around compact data structure and a single
fetch of all information needed to sufficiently
rank search results. It is likely that use of the
words “various statistics” in this initial white
paper paved the way for enhanced ranking
criteria to be factored into new versions of
Google search in years to come.

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access mode)
index, ordered by doclD. The information stored in each entry includes the current document status, a pointer into the
repository, a document checksum, and various statistics. If the document has been crawled, it also contains a pointer into a
variable width file called docinfo which contains its URL and title. Otherwise the pointer points into the URLlist which
contains just the URL. This design decision was driven by the desire to have a reasonably compact data structure, and the

ability to fetch a record in one disk seek during a search

Additionally, there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL, the URL’s checksum is
computed and a binary search is performed on the checksums file to find its docID. URLs may be converted into docIDs in
batch by doing a merge with this file. This is the technique the URLresolver uses to turn URLs into docIDs. This batch
mode of update is crucial because otherwise we must perform one seek for every link which assuming one disk would take
more than a month for our 322 million link dataset.

Source:
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: Google’s use of activity in ranking
search results came well after this initial
architecture (which was primarily focused on
relevance), but keeping with this design, it
makes sense that the Indexer would have both
the total activity weight as well as a pointer (ID)
to the activity record (stored in an additional
database - e.g. like Repository) containing said
activity to keep with its earlier design decisions
around compact data structure and a single
fetch of all information needed to sufficiently
rank search results. It is likely that use of the
words “various statistics” in this initial white
paper paved the way for enhanced ranking
criteria to be factored into new versions of
Google search in years to come.

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access mode)
index, ordered by docID. The information stored in each entry includes the current document status, a pointer into the
repository, a document checksum, and various statistics. If the document has been crawled, it also contains a pointer into a
variable width file called docinfo which contains its URL and title. Otherwise the pointer points into the URLlist which
contains just the URL. This design decision was driven by the desire to have a reasonably compact data structure, and the
ability to fetch a record in one disk seek during a search

Additionally, there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL, the URL’s checksum is
computed and a binary search is performed on the checksums file to find its docID. URLs may be converted into docIDs in
batch by doing a merge with this file. This is the technique the URLresolver uses to turn URLs into docIDs. This batch
mode of update is crucial because otherwise we must perform one seek for every link which assuming one disk would take
more than a month for our 322 million link dataset.

Source:
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: The activity records (believed to
be stored in the Indexer) are sent to the one or
more search engine processors so that this
information can be figured into generating the
search results.

4.2.3 Document Index

The document index keeps information about each document. It is a fixed width ISAM (Index sequential access mode)
index, ordered by doclD. The information stored in each entry includes the current document status, a pointer into the
repository, a document checksum, and various statistics. If the document has been crawled, it also contains a pointer into a
variable width file called docinfo which contains its URL and title. Otherwise the pointer points into the URLlist which
contains just the URL. This design decision was driven by the desire to have a reasonably compact data structure, and the
ability to fetch a record in one disk seek during a search

Additionally, there is a file which is used to convert URLs into docIDs. It is a list of URL checksums with their
corresponding docIDs and is sorted by checksum. In order to find the docID of a particular URL, the URL’s checksum is
computed and a binary search is performed on the checksums file to find its docID. URLs may be converted into docIDs in
batch by doing a merge with this file. This is the technique the URLresolver uses to turn URLs into docIDs. This batch
mode of update is crucial because otherwise we must perform one seek for every link which assuming one disk would take
more than a month for our 322 million link dataset.

Source:
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CLAIM 4 (PART 1)

A method for ranking of websites comprising:

receiving a search query through a search engine network connection into one or
more search engine processors, the search query comprising search criteria;

transmitting a request for website indexing records from the one or more search
engine processors to a first computer database, the first computer database
comprising machine-readable memory having website indexing records, each website
indexing record comprising an indexed website ID and website indexing information;

receiving the website indexing records from the first computer database into the one
or more search engine processors;

calculating a relevance score for each indexed website ID by the one or more search
engine processors, the relevance score being based on the search criteria and the
website indexing information of each website indexing record;

transmitting a request for total activity records from the one or more search engine
processors to a second computer database, the second computer database
comprising machine-readable memory having total activity records, each total activity
record comprising an indexed website ID and a total activity weight;

receiving the total activity records from the second computer database into the one or
more search engine processors;

matching the website indexing records with the total activity records by comparing the
indexed website IDs to the activity website IDs by the one or more search engine
processors;

calculating a total weight for each indexed website ID by the one or more search
engine processors, the total weight being based on the relevance score of the indexed
website ID and the total activity weight in the matching total activity record;

assembling a list of the indexed website IDs ranked by the total weight of each
indexed website ID by the one or more search engine processors;
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Commentary: The Searcher (Google’s actual
search function) accesses information it
needs to compare the search criteria
against the indexed websites. Since
information about “activity” was not part of
the initial white paper it is not provided, but
would likely be calculated (figured) in line
with how other information (e.g. lexicon,
pagerank, etc.) are used to cull and
ultimately rank the search results.

The sorter takes the barrels, which are sorted by docID (this is a simplification, see Section 4.2.5), and resorts them
by wordID to generate the inverted index. This is done in place so that little temporary space is needed for this
operation. The sorter also produces a list of wordIDs and offsets into the inverted index. A program called
DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
used by the searcher. The searcher is run by a web server and uses the lexicon built by Dumplexicon together with
the inverted index and the PageRanks to answer queries.

Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022) CONFIDENTIAL 64
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CLAIM 4 (PART 2)

1 €| ] : base, the third computer database |
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:
an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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Commentary: Google uses a crawler to
access each website’s content and analyze
the words and links contained within it. In a
similar way, it stands to reason that Google
would use something similar to a crawler to
process website related activity (e.g. logins
to profile, updating of account,
completeness of business information,
reviews, responses, access logs, etc.). Such
information would be stored alongside
existing business information within the 3rd
database.
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CLAIM 4 (PART 2) oo 5

< C O 8} O~ https://myaccount.google.com

Google Account Q

transmitting a request for one or more recordable activity records from the one or more [
search engine processor to a third computer database, the third computer database . ® Home
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third s R
computer database, each recordable activity record comprising: =] Personal info
an affiliated website ID,
® Data& privacy
a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter, 8 securty Welcome, Mark McLellan

a website activity ID, the website activity ID identifying a website activity, the website

activity being performed by the website promoter,an Manage your info, privacy, and security to make Google work better for you. Learn more

~n People &sharing

an activity weight for the website activity;
B Payments & subscriptions

wherein the tracking system comprises one or more general purpose tracking computers : _ _
having a tracking system network connection and one or more tracking system Privacy & per You have secu
processors, the one or more tracking system processors having computer-executable sonalization rity tips
instructions for: () About
) i o . ) See the data in your Security tips found in the
tracking the website activities through the tracking system network connection, Cooale Aecount and Security Checkup
assembling tracked activity records, and Lhoose what activity is
saved to personalize your
transmitting the tracked activity records through the tracking system network connection; Google experience
receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors, "y . . T
anage your data & privacy Review security tips

and for each recordable activity record received:

Privacy suggestions available

Take the Privacy Checkup choose the set-

Commentary: Google stores Personal Information, Data & Privacy, Security, People & Sharing
and Payments & Subscriptions information as shown on the Google Account page.

Source:
https://myaccount.google.com/ (03/11/2023) CONFIDENTIAL 66
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CLAIM 4 (PART 2)

transmitting a request for one or more recordable activity records from the one or more
search engine processorto a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, :

’

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

Types of edits

The following are some helpful tips for the types of information you can add or edit on your

Business Profile.

We may review your changes for quality before publishing them. Review our guidelines for

representing your business.

Learn more about edits to your Business Profile.

Business name

Category

Address and pin location

Service area

Hours

Phone

Website

Attributes

Photos

From the business

Opening date

Menu/Services (limited availability)

Products (limited availability)

Check-in and check-out times (hotels only)

Hotel information (hotels only)

Health insurance information (US only)

Car dealership inventory (limited availability)

Source:

https://support.google.com/business/answer/3039617 (10/2/2022)
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Commentary: Google search ties
together what it can about a given
website when it combines additional
information given to it by business
owners (authoritative sources).

For example, a given “Business
Profile” with a website which Google
has crawled, combined with a
Google Ads account, and Google
registered users (e.g. promoter ID),
and other website activity such as
providing hours of operation,
photos, phone #, responding to
reviews, etc. influence how Google
ultimately ranks such a business in
the search results.
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CLAIM 4 (PART 2)

[y
@ G Recent security activity x + N
¢ C O 8 google.com o ® @
transmitting a request for one or more recordable activity records from the one or more e
search engine processorto a third computer database, the third computer database Google Account | = ® :# n

comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising: « Recent security activity

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID T DT IO NS 1001 28 S Lo
identifying a human website promoter, See unfemiter sctiviy?
a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website' promoter, an March 11, 2023
an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers New sign-in on Windows Delaware, USA

having a tracking system network connection and one or more tracking system nHM o Windows 5
processors, the one or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system network connection, February 12, 2023

assembling tracked activity records, and

transmitting the tracked activity records through the tracking system network connection; 734PM  New sign-in on Windows m: v >

receiving the one or more recordable activity records through the search engine network

connection into the one or more search engine processors,

and for each recordable activity record received: e S e W NI Y i Y R W

Commentary: Google maintains sign-in activity records as shown on the Google Account page.
The activity records are clearly displayed as being assigned to a Google account profile.

Source: o o CONFIDENTIAL 638
https://myaccount.google.com/notifications?origin=3 (03/11/2023)
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CLAIM 4 (PART 2)

Business Profile

transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database

comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third ) )
computer database, each recordable activity record comprising: How do | Venfy my business? ~

an affiliated website ID, VS
Most businesses verify ownership via phone, SMS, or requesting and receiving a
a website promoter ID associated with the affiliated website ID, the website promoter ID Y P P 9 g g
identifying a human website promoter, postcard to your address from Google.

a website activity ID, the website activity ID identifying a website activity, the website o )
activity being performed by the website promoter,an Learn more about verifying your business @
an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system

processors, the one or more tracking system processors having computer-executable . .
instructions for: Why do | need to verify my business? ~

tracking the website activities through the tracking system network connection, o ) . )
Verification allows us to confirm that you are the rightful owner of the business, so

assembling tracked activity records, and _— . - -
that you have permission to manage your Business Profile. Your security is

transmitting the tracked activity records through the tracking system network connection; . .
important to us and we don't want anyone else but you or your approved managers

receiving the one or more recordable activity records through the search engine network : .
Connection into tha ona or more searah eng){ne processors, making updates to your profile.

and for each recordable activity record received: . . . .
Commentary: The promoter ID is merely the user who Google recognizes as the maintainer of

the business profile information. Google may well associate other information with that user
should they be affiliated with multiple business profiles.

Source:

https://www.google.com/business/faa/ (10/2/2022) CONFEIDENTIAL 69
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CLAIM 4 (PART 2) " S——

ttps://myaccount.google.com/security?origin=3

Google Account Q @
@ Home Security

transmitting a request for one or more recordable activity records from the one or more } ) )

search engine processor to a third computer database, the third computer database =] Personalinfo Seftings and recommendations to help you keep your account secure

comprising machine-readable memory having activity records, each recordable activity

record having been gener:ated and tlransm!tted from a tracking system to the third C® Data& privacy

computer database, each recordable activity record comprising: . You have security tips

an affiliated website ID, EI e Security tips found in the Security Checkup

a website promoter ID associated with the affiliated website ID, the website promoter ID | &, People &sharing

identifying a human website promoter,
. o . . . o . - . | [ Payments & subscriptions
a website activity ID, the website activity ID |dent|fy|n8 a website activity, the website

activity being performed by the website promoter,an

Review security tips

® About

an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers R t ity activit
having a tracking system network connection and one or more tracking system ecent security activity
processors, tfhe one or more tracking system processors having computer-executable |
instructions for:

New sign-in on Windows Mar 11- Delaware, USA >
tracking the website activities through the tracking system network connection, '
New sign-in on Windows Feb 12 - Delaware, USA
sign-in b

assembling tracked activity records, and |

transmitting the tracked activity records through the tracking system network connection;

Review security activity

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received: | How you sign in to Google

Commentary: The website activity ID is the identifier that is assigned to a website owner signing into
their Google account. Sign-in activity is recorded in the Recent Security Activity section of the
promoters’ Google Account profile.

It is common industry practice to assign unique IDs to data records in information systems. Even if
there is no unique ID assigned to the activity itself, the name of the activity is also identified by its
activity name and can be considered the Activity ID.

Source: CONFIDENTIAL 70
https://myaccount.google.com/security?origin=3 (3/11/1023)
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transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:
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Commentary: Google Business
How Google determines local ranking Profile represents datastore
(e.g. database) containing
individual records for each
business which are likely
associated with their own
unique ID which Google then
can associate various

Local results are based primarily on relevance, distance, and prominence. A combination of
these factors helps us find the best match for your search. For example, our algerithms might
decide that a business that's farther away from your location is more likely to have what you're
looking for than a business that's closer, and therefore rank it higher in local results.

Relevance A - ]
information (each of which
Relevance refers to how well a local Business Profile matches what someone is searching when updated or interacted
for. Add complete and detailed business information to help Google better understand with could represent ”activity")

your business and match your profile to relevant searches.

about each business (from an
authoritative source - the

Distance ¥ business owner). Google can
. then connect the dots with
Prominence ~ other information it already has

to deliver a fairly
comprehensive and legit search
record about that business.

Prominence refers to how well known a business is. Some places are more prominent in the
offline world, and search results try to reflect this in local ranking. For example, famous
museums, landmark hotels, or well-known store brands are also likely to be prominent in
local search results.

Prominence is also based on information that Google has about a business, from across
the web, like links, articles, and directories. Google review count and review score factor
into local search ranking. More reviews and positive ratings can improve your business'
local ranking. Your position in web results is also a factor, so search engine optimization
(SEQ) best practices apply.

Tip: There's no way to request or pay for a better local ranking on Google. We do our best
to keep the search algorithm details confidential, to make the ranking system as fair as
possible for everyone.

Source:
https://support.google.com/business/answer/7091?hl=en#zippy=%2Cprominence (10/2/1022)
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CLAIM 4 (PART 2)

' ey ==
@ | G Recent security activity x + -
« @] O 8 https://myaccount.google.com/notifications?origin=3 w @ i] =

transmitting a request for one or more recordable activity records from the one or more

search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity Google Account @ =
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

" . < Recent security activity
an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID Security activity and alerts from the last 28 days. Learn more
identifying a human website promoter,

See unfamiliar activity?
a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

March 11, 2023
an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers New sign-in on Windows Delaware, USA N
having a tracking system network connection and one or more tracking system W2OPM gy Windows

processors, the one or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system network connection, February 12,2023
assembling tracked activity records, and
. o . Delaware, USA
transmitting the tracked activity records through the tracking system network connection; 734PM - New sign-in on Windows Windows i’

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

R N Y N I Y I T Y S W

and for each recordable activity record received:

Commentary: The website activity of sign-in is being performed by the website promoter shown in the
Google Account Recent security activity page.

Source: CONFIDENTIAL 72
https://myaccount.google.com/security?origin=3 (3/11/1023)
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CLAIM 4 (PART 2)

. 6. If we are in the short barrels and at the|

4.5.1 The Ranking System end of any doclist, seek to the start of
transmitting a request for one or more recordable activity records from the one or more o _ A the doclist in the full barrel for every
searchengine prr?cessor dtobe|1 third computer datﬁbatse,t e tglrd Corrpputerddabtlabaste it Google maintains much more information about web documents word and go to step 4.
comprising machine-readable memory having activity records, each recordable activity Y . Ry s - : ” -
record hav%ng been generated and transmitted from a tracking system to the third than t}p_lca} sc_arch_ engines. Every h_qlxst includes posn;on,_font, 7. If we are not at the end of any doclist
computer database, each recordable activity record comprising: and capitalization information. Additionally, we factor in hits from go to step 4.

- . anchor text and the PageRank of the document. Combining all of

an affiliated website ID, ; : s s .

this information into a rank 1s difficult. We designed our ranking Sort the documents that have matched
a website promoter ID associated with the affiliated website ID, the website promoter ID function so that no particular factor can have too much influence. by rank and return the top k.
identifying a human website promoter, First, consider the simplest case -- a single word query. In order to
a website activity ID, the website activity ID identifying a website activity, the website rank a document with a single word query, Google looks at that Figure 4. Google Query Evaluation
activity being performed by the website promoter,an document's hit list for that word. Google considers each hit to be

one of several different types (title, anchor, URL, plain text large

an activity weight for the website activity; - . 1 ] ]
font, plain text small font, ...), each of which has its own type-weight. The type-weights make up a vector indexed

wherein the tracking system comprises one or more general purpose tracking computers by type. Google counts the number of hits of each type in the hit list. Then every count is converted into a count-
having a tracking system network connection and one or more tracking system s S, . . Sy - G 4 -
processors'the one or more trackmg system processors havmg Computer-executab|e m‘ Count-w elghts mcrease lmearl} with counts at first but quCkl} taper off so that more than a certain count

will not help. We take the dot product of the vector of count-weights with the vector of type-weights to compute

an IR score for the document. Finally, the IR score 1s combined with PageRank to give a final rank to the

instructions for:

tracking the website activities through the tracking system network connection,

assembling tracked activity records, and
1s more complicated. Now multiple hit lists must be scanned through at

th,

transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

Commentary: Google’s ranking system uses weighting extensively on each and every aspect being
considered - for example, just reviewing the hit types, Google associates a weight to each and every
hit type. Google’s blog post shown on the next slide will show that “activity” weighting is being
applied to the “Login” activity.

Source:
http://infolab.stanford.edu/~backrub/google.html (03/11/2023) CONFIDENTIAL 73
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transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system network connection,
assembling tracked activity records, and

transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

= Google+ Q I 1 ] @
ft  Home 3 Google Small Business » Public Aug 25,2015 &
@ Discover Staying on top of your online presence can mean the difference between
business as usual and new customers at your door. In fact, a recent study
@ Communities showed that consumers are nearly twice as likely to find a business reputable if

it has more information on Google, such as opening hours and photos. But when
companies don't keep their online information up to date, it can create an

6 Profile . o .
unpleasant experience for people searching the web for information - like if a
customer arrives at a local business only to find that the address or operating
-w People hours have changed.

) We're always trying to make it easier for customers to connect with businesses

@ Discover on Google. That's why if you're a business owner and you haven't logged into

your Google My Business account in over a year, you may receive an email from

us soon asking you to sign in and confirm your business information. Just

follow the steps in the email by simply legging into your Google My Business
dashboard, then checking to make sure your information is up to date and

& rProfile submitting any changes if necessary. If your account remains inactive after
receiving a notice from us, then it could run the risk of being de-verified, or in

..

= People rare cases, removed from Google Maps

(= communities

We recommend that all Google My Business users check on your business
information by logging into your account at least once every six months - doing
this only takes a few seconds. It ensures that we've got the right information,

A Notifications

s Shared publicly - View activity

View 7 previous comments

¥ Kuna Behera +1 Aug 25,
y nic -

w“k Adam Davies +1 A
Y2y Good move. Maybe itll clean up the map somewhat :)

24- Nicolette Meth +1 Aug 27,
Q ’) Thanks for the heads up & tip Dewaldt! =

Arlene Watson + Aug
@ Have you watched the Napkin Presentation? What an amazing -

art someone did with that. The information is very valuable,

100. 3)

Source:
https://plus.google.com/115200251016762857369 (09/18/2017)
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Commentary: As Google’s
blog post clearly states,
the login activity
determines if the website
runs the “risk of being de-
verified.” De-verification
would require some type
of weight in order to
determine its position in
the rankings.

As Google stated in the
previous page, “We design
our ranking function so
that no particular factor
can have too much
influence.”

These stated facts would
highly suggest that the
login activity factor
influences rankings
without completely
removing the website from
the search results.
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CLAI M 1 (PART 1) Google Alerting Australian Dashboard Claimants via Emails

Last week Google started upgrading the Places dashboards in Australia. Last night (which was this morning in
Australia) Google started sending out a notice to Australian Places Dashboard claimants. Several folks reported it in
the forums (ht to Nyagoslav) with headlines like “Scam or not?”.

A system for ranking websites comprising:

a first computer database comprising machine-readable . Hello
memory having website indexing records, each website indexing ?
re]g:ord comprising an indexed website ID and website indexing
information; . - . : ) . L.
! Due to changes in Google Maps, we'd like to inform you that unless you review and confirm the information in

yvour Google Places account, we will no longer be able to keep and show it to Google users after February 21, 2014.

Rank Website

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable As a result, on this date your listing “Pet Friends” may be deleted.
memory having activity records, each activity record comprising:

an affiliated website ID, If you wish to keep your listing

a website promoter ID associated with the affiliated website

ID, the website promoter ID identifying a human website ; .
promoter, 1. Log in to vour Google Places account -

active, follow these three easy steps:

- Website Listing in
the Search Results

2. Review and update your information
a website activity ID, the website activity ID identifying a Click the “Submit® b =
website activity, the website activity being performed by the 3- Click the "Submit” button

website promoter, and

an activity weight for the website activity; Sincerely, ;

- Login and Profile
a tracking system comprising a tracking system network The Google Places Team actiatios
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable

instructions for: 1- Google has confirmed that the email is legitimate

tracking the website activities through the tracking system 2- If you have received one of these you should do as the email instructs
network connection,

assembling tracked activity records, and MWWW

transmitting the tracked activity records through the
tracking system network connection;

Commentary: Google sent out emails to their Australian users of Google Places. The email clearly
states that the login and profile update activities both determine if the website listing ranks.

The email from Google shows that the promoter’s activity directly influences Google’s ranking results
of the promoter’s website listing.

Source CONFIDENTIAL 75
https://blumenthals.com/blog/2014/02/03/google-alerting-australian-dashboard-claimants-via-emails/ (05/19/2023)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

T TN AN A NN A PN A Al AT

Chris McCreery has reported in Linda’s blog that Canadians with the new dashboard may be receiving the “To Keep
your listing live” message from Google. This is the same message that was received in Australia earlier in the month.

A To keep your listing live on Google, please review your information, make
any necessary changes and click Submit at the bottom of the page.

"You're all done! Be sure to keep your business information up to date.

L

Colan Ni

on the Local SEO Manager

Commentary: Google sent out the same “To Keep your listing live” message to Canadian users that
Google sent to their Australian users of Google Places as an email.

The message clearly states that if the promoter wants their website ranked, they must engage in
promoter activity.

Source
https://blumenthals.com/blog/2014/02/21/canadian-dashboards-now-receiving-warning-it-is-not-the-canadian-placopalypse/ (05/19/2023)
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transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system network connection,
assembling tracked activity records, and

transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

How Google determines local ranking

Local results are based primarily on relevance, distance, and prominence. A combination of
these factors helps us find the best match for your search. qur algorithms might
decide that a business that's farther away from your location is more likely to have what you're
looking for than a business that's closer, and therefore rank it higher in local results.

Relevance A

Relevance refers to how well a local Business Profile matches what someone is searching
for. Add complete and detailed business information to help Google better understand
your business and match your profile to relevant searches.

Distance v

Prominence A

Prominence refers to how well known a business is. Some places are more prominent in the
offline world, and search results try to reflect this in local ranking. For example, famous
museums, landmark hotels, or well-known store brands are also likely to be prominent in
local search results.

Prominence is also based on information that Google has about a business, from across
the web, like links, articles, and directories. Google review count and review score factor
into local search ranking. More reviews and positive ratings can improve your business'
local ranking. Your position in web results is also a factor, so search engine optimization
(SEQ) best practices apply.

Tip: There's no way to request or pay for a better local ranking on Google. We do our best
to keep the search algorithm details confidential, to make the ranking system as fair as
possible for everyone.

Source:
https://support.google.com/business/answer/7091?hl=en#zippy=%2Cprominence (10/2/1022)
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Commentary: The next three
pages show that Google factors
into its algorithm “business
profile activity” - particularly
completeness of business
information provided by the
business owner as well as the
owners interaction with their
business profile (e.g., managing
profile). Due to the need for
speeding search results
mentioned earlier, such
information must be “summed
up” pretty regularly to some
quantifiable figure (e.g., activity
weight) that can be easily
combined with other search
criteria (e.g., relevance,
distance, and prominence) to
allow Google to adequately rank
the search results speedily.
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A system for ranking websites comprising:

a first computer database comprising machine-readable .
memory having website indexing records, each website indexing

record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifyingba
website activity, the website activity being performed by the
website promoter, and

an activity weight for the website activity;
a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructions for:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;
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= Google Business Profile Help

Help Center Community

"Business Website

To make sure your business is eligible to show up'on Google, verify your Business Profile. If you
have more questions about profile verification, visit the Business Profile community.

lnﬂuence Rénkings | ‘ Search Results Creating an Account Activity

n-one guidance and tailored recommendati

Commentary: Google clearly states on their “Google Business Profile Help” page that “To make
sure your business is eligible to show up on Google, verify your Business Profile.”

Verifying your Business Profile requires an account to be created and is considered a promoter
activity. After creating the account, the promoter’s website is eligible for ranking in the search
results which would require some type of weighting signal.

Source:
https://support.google.com/business/answer/2911778?hl=en (5/19/1023)
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CLAIM 1 (PART 1)

Top 25 Local Search Ranking

Signals You Need To Know

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information; The BaSiCS
a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight; 1 Google Business Profile
a third computer database comprising machine-readable
memory having activity records, each activity record comprising: You may know Google Business Profile by its previous name, Google My Business.

an affiliated website ID,

Creating an
a website promoter ID associated with the affiliated website . . . . ..
D, the website promoter ID identifying a human website It is easy and free to claim your Google Business Profile: Account Activity
promoter,

a website activity ID, the website activity ID identifying a e . . S . -
website activity, the website activity being performedgby the I'his is one of the simplest and most effective ways to improve your local SEO.
website promoter, and

an activity weight for the website activity;
) o ) There are two methods: Ranking
a tracking system comprising a tracking system network

connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

i

With the first, you enter the name and address of the business and choose it from

tracking the website activities through the tracking system the search results.
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

Commentary: According to Kevin Rowe at the Search Engine Journal, creating (claiming) a Google
Business Profile, promoter activity, is the number one ranking signal that will help improve local
SEO, Search Engine Optimization, i.e., Search Engine Rankings.

Source:
https://www.searchenginejournal.com/local-seo/local-search-ranking-signals/ (5/19/1023)
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CLAIM 1 (PART 1)

A system for ranking websites comprising:

a first computer database comprising machine-readable
memory having website indexing records, each website indexing
record comprising an indexed website ID and website indexing
information;

a second computer database comprising machine-readable
memory having total activity records, each total activity record
comprising an activity website ID and a total activity weight;

a third computer database comprising machine-readable
memory having activity records, each activity record comprising:

an affiliated website ID,

a website Brpmoter ID associated with the affiliated website
ID, the website promoter ID identifying a human website
promoter,

a website activity ID, the website activity ID identifying a

website activity, the website activity being performedgby the
website promoter, and

an activity weight for the website activity;

a tracking system comprising a tracking system network
connection and one or more tracking system processors, the one
or more tracking system processors having computer-executable
instructionsfor:

tracking the website activities through the tracking system
network connection,

assembling tracked activity records, and

transmitting the tracked activity records through the
tracking system network connection;

+
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&, safari digital

9 Local SEO Ranking Factors 2023

1 . Google My BUSi n ess Creating an Account Activity

Arguably one of the most crucial local SEQ ranking factors,

provide users with local businesses through Google Maps. Properly setting up yotir GMB listing is an integral part

of getting your business noticed by both Google and potential customers. Given that GMB is one of the first

things that users will come acrosSmagn searching for a company on Google, it is crucial to have your business

listed, verified, and managed.

Profile Activities

signalzs [k iy, infarmatigm.catesogies, and Upd gasea e D

Commentary: According to Safari Digital’s “9 Local SEO Ranking Factors 2023” the most crucial
local Search Engine Optimization ranking factor is with the promoter performing the creating an
account activity (setting up) for a Google Business Profile (formally GMB). In addition, listing,
verifying and managing are other activities listed as crucial promoter activities for a positive
influence on rankings.

Source:

https://www.safaridigital.com.au/blog/local-seo-ranking-factors/ (5/19/1023) CONFIDENTIAL 80
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transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;

wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

and for each recordable activity record received:

s

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

4.5.1 The Ranking System any doclist, seek to the start of the doclist in the
full barrel for every word and go to step 4.

Google maintains much more information about web documents than typical 7. If we are not at the end of any doclist go to step

search engines. Every hitlist includes position, font, and capitalization 4.

information. Additionally, we factor in hits from anchor text and the PageRank of

the document. Combining all of this information into a rank is difficult. We Sort the documents that have matched by rank

designed our ranking function so that no particular factor can have too much and return the top k.

influence. First, consider the simplest case -- a single word query. In order to rank

a document with a single word query, Google looks at that document's hit list for Figure 4. Google Query Evaluation

that word. Google considers each hit to be one of several different types (title,

anchor, URL, plain text large font, plain text small font, ...), gach of which has its
own type-weight. The type-weights make up a vector indexed by type. Google counts the number of hits of each type in the hit list. Then
every count 1s converted into a count-weight. Count-weights increase linearly with counts at first but quickly taper off so that more than a
certain count will not help. We take the dot product of the vector of count-weights with the vector of type-weights to compute an IR score
for the document. Finally, the IR score is combined with PageRank to give a final rank to the document.

Commentary: Google’s ranking system uses weighting extensively on each and every aspect being
considered - for example just reviewing the hit types, Google associates a weight to each and every hit
type. Thus it is likely that factoring in “activity” weighting is also used.

Source:

http://infolab.stanford.edu/~backrub/google.html (10/2/2022) CONFIDENTIAL 81
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CLAIM 4 (PART 2)

ESURONL X
=% G Recent security activity X e v
“ C QO 8 https:y/mya t.google.com/notifications?origin w @ Q@ 9 =

transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database Google Account @ i ase
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third

computer database, each recordable activity record comprising: < Recent security activity

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID Secuity activiy and glerts fom the jast 28 days; team mote
identifying a human website promoter,

See unfamiliar activity?

a website activity ID, the website activity ID identifying a website activity, the website

activity being performed by the website promoter,an March 11, 2023
an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers ) New sign-in on Windows Delaware, USA >
having a tracking system network connection and one or more tracking system 129 PM Windows
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection, February 12, 2023
assembling tracked activity records, and
7:34PM  New sign-in on Windows evei:‘mj USA >
receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,
and for each recordable activity record received: e R e W NI I e e i Ve NP

Commentary: A tracking system is presented on the “Recent security activity” page within the business
owners profile account. Sign-in activity records are clearly tracked, assembled and transmitted to the
promoter and presented on this page.

Source:
https://support.google.com/business/answer/2721884 (10/2/2022) 82
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C I—AI M 4 (PA RT 2) How Google sources business information Commentary: It seems

likely, Google would use

Information in profiles is compiled from a variety of sources: its existing crawler or

- Publicly-available information, such as crawled web content (e.g., information from a login interface to
transmitting a request for one or more recordable activity records from the one or more business’ official website) monitor (e.g. tr.ack)
search engine processor to a third computer database, the third computer database . . . cha nges to business
comprising machine-readable memory having activity records, each recordable activity - Licensed data from third parties o .
record having been generated and transmitted from a tracking system to the third i . . proflle mformatlon,
computer database, each recordable activity record comprising: + Users who contribute factual information (such as addresses and phone numbers), and reviews. and other

. . . . . . ’
an affiliated website ID, content {su«l':h as photlos and reviews), including business owners who claim profiles through sources of business
a website promoter ID associated with the affiliated website ID, the website promoter ID Google Business Profile & information, compile

i ifyi h i . . . . . .
identifying a human website promoter, + Information based on Google’s interactions with a local place or business these changes (if any)

using its latest
algorithm, and then

a website activity ID, the website activity ID identifying a website activity, the website

activity being performed by the website promoter, an If you believe a profile is inaccurate or should be removed, you can suggest an edit or flag it for

an activity weight for the website activity; removal. If you believe a profile should be removed under European data protection laws, .
. A . . . . save the compiled (e.g.
wherein the tracking system comprises one or more general purpose tracking computers please see here. If you believe it should be removed for any other legal reason, please submit a . .
having a tracking system network connection and one or more tracking system ) . . Welghted) result in the
processors, the oné or more tracking system processors having computer-executable legal request. For further information about how Google processes personal data in the context .
instructions for: appropriate place(s) to

of profiles, please see Google's Privacy Policy 2. speed follow on

tracking the website activities through the tracking system network connection,
searches.

assembling tracked activity records, and

Information in local search results

receiving the one or more recordable activity records through the search engine network Google uses business information to help surface relevant local search results across Google,
connection into the one or more search engine processors, -
such as in Google Maps and Search.

and for each recordable activity record received:
For example, if you own a hair salon, your business might appear in local search results for
people who search for “salons near me” or “salons open now” because you've provided
information that includes your address and hours. Learn more about local search results.

Source:
https://support.google.com/business/answer/2721884 (10/2/2022)
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transmitting a request for one or more recordable activity records from the one or more
search engine processor to a third computer database, the third computer database
comprising machine-readable memory having activity records, each recordable activity
record having been generated and transmitted from a tracking system to the third
computer database, each recordable activity record comprising:

an affiliated website ID,

a website promoter ID associated with the affiliated website ID, the website promoter ID
identifying a human website promoter,

a website activity ID, the website activity ID identifying a website activity, the website
activity being performed by the website promoter,an

an activity weight for the website activity;
wherein the tracking system comprises one or more general purpose tracking computers
having a tracking system network connection and one or more tracking system
processors, the one or more tracking system processors having computer-executable
instructions for:
tracking the website activities through the tracking system network connection,
assembling tracked activity records, and
transmitting the tracked activity records through the tracking system network connection;

receiving the one or more recordable activity records through the search engine network
connection into the one or more search engine processors,

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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Commentary: Search engine processors make up the
entire Google high level architecture for searching the
Internet - no one processor in the architecture is less
important than the other.
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CLAIM 4 (PART 3)

Commentary: The results of the crawling
would populate the Repository as well as
the index (where the “various statistics” are
stored).

and for each recordable activity record received:

transmitting a request for a total activity record from the one or more search engine
processors to the second computer database, the request comprising the affiliated
website ID of the recordable activity record;

receiving the requested total activity record from the second computer database into the
one or more search en%me processors, wherein the activity website ID of the requested
total activity record is identical to the affiliated website ID of the recordable activity record;

calculating a new total activity weight from the sum of the activity weight of the recordable
activity record and the total activity weight of the requested total activity record by the one
or more search engine processors; and

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

In Google, the web crawling (downloading of web pages) is done
by several distributed crawlers. There is a URLserver that sends
lists of URLSs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then
compresses and stores the web pages into a repository. Every web
page has an associated ID number called a docID which is assioned
whenever a new URL is parsed out of a web page. The indexing
function is performed by the indexer and the sorter. The indexer
performs a number of functions. It reads the repository,
uncompresses the documents, and parses them. Each document is
converted into a set of word occurrences called hits. The hits record
the word, position in document, an approximation of font size, and

Source:
http://infolab.stanford.edu/~backrub/google.html (10/2/2022)
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and for each recordable activity record received:

transmitting a request for a total activity record from the one or more search engine
processors to the second computer database, the request comprising the affiliated
website ID of the recordable activity record;

receiving the requested total activity record from the second computer database into the
one or more search engine processors,
calculating a new total activity weight from the sum of the activity weight of the recordable

activity record and the total activity weight of the requested total activity record by the one
or more search engine processors; and

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

In Google, the web crawling (downloading of web pages) is done
by several distributed crawlers. There is a URLserver that sends
lists of URLs to be fetched to the crawlers. The web pages that are
fetched are then sent to the storeserver. The storeserver then
compresses and stores the web pages into a repository. Every web
page has an associated ID number called a docID which is assigned
whenever a new URL is parsed out of a web page. The indexing
function is performed by the indexer and the sorter. The indexer
performs a number of functions. It reads the repository,
uncompresses the documents, and parses them. Each document is
converted into a set of word occurrences called hits. The hits record
the word, position in document, an approximation of font size, and

—+

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

Commentary: The “various statistics” stored within the Indexer would likely be sent to the Doc Index.
Google states that the Document Index is where it keeps information about each document including the

document status and various statistics.

Keeping with the design that activity is another ranking factor, it stands to reason that activity ranking
factors would be stored with the over 200 ranking factors that Google currently implements.

Source:
http://infolab.stanford.edu/~backrub/google.html| (03/18/2023)
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CLAIM 4 (PART 3)

and for each recordable activity record received:

transmitting a request for a total activity record from the one or more search engine
processors to the second computer database, the request comprising the affiliated
website ID of the recordable activity record;

receiving the requested total activity record from the second computer database into the
one or more search en%me processors, wherein the activity website ID of the requested
total activity record is identical to the affiliated website ID of the recordable activity record;

4.2.3 Document Index

The document index keeps information about each document. It 15 a fixed width ISAM (Index sequential access
mode) index. ordered by docID. The information stored in each entry includes the current document status. a
pointer into the repository. a document checksum, and various statistics. If the document has been crawled, it
also contains a pomnter into a vanable width file called docinfo which contains its URL and title. Otherwise the
pointer points into the URLIist which contains just the URL. This design decision was driven by the desire to
have a reasonably compact data structure. and the ability to fetch a record in one disk seek during a search

Additionally. there is a file which 1s used to convert URLs into docIDs. It 1s a list of URL checksums with their
corresponding docIDs and 1s sorted by checksum. In order to find the docID of a particular URL. the URL's
. : e 2 - . o~ t. - T

calculating a new total activity weight from the sum of the activity weight of the recordable
activity record and the total activity weight of the requested total activity record by the one
or more search engine processors; and

VI T AT U T SITOUIT DXITCLS OIT av wie
end of any doclist, seek to the start of
the doclist in the full barrel for every
word and go to step 4.

7. If we are not at the end of any doclist
g0 1o step 4.

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

4.5.1 The Ranking System

Google mamntains much more information about web documents
than tvpical search engines._Every hitlist includes position, font,
and capitalization information. Additionally. we factor in hits from
anchor text and the PageRank of the document Combining all of
this information into a rank is difficult. We designed our ranking
function so that no particular factor can have too much influence.
First, consider the simplest case -- a single word query. In order to
rank a document with a single word query, Google looks at that
document’s hit list for that word. Google considers each hit to be
ofeseveral diff 'pes giatle anc 'RL, plain ge

Sort the documents that have matched
by rank and return the top k.

Figure 4. Google Query Evaluation

Commentary: Google states that the Document Index is where it keeps information about each document
including the document status and various statistics.

Google also states that, “Google maintains much more information about web documents than typical
search engines.” and “Combining all of this information into rank is difficult.”

Source: CONFIDENTIAL 87
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and for each recordable activity record received:

transmitting a request for a total activity record from the one or more search engine
processors to the second computer database, the request comprising the affiliated
website ID of the recordable activity record;

receiving the requested total activity record from the second computer database into the
one or more search en%lne processors, wherein the activity website ID of the requested
total activity record is identical to the affiliated website ID of the recordable activity record;

calculating a new total activity weight from the sum of the activity weight of the recordable
activity record and the total activity weight of the requested total activity record by the one
or more search engine processors; and

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

+
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4.5 Searching

The goal of searching is to provide quality search results efficiently. Many of the large commercial search
engines seemed to have made great progress in terms of efficiency. Therefore. we have focused more on quality
of search in our research. although we believe our solutions are scalable to commercial volumes with a bit more

effort. The google query evaluation process is show in Figure 4.
e r——

To put a limit on response time, once a certain number (currently
40.000) of matching documents are found. the searcher
automatically goes to step 8 in Figure 4. This means that it is
possible that sub-optimal results would be returned. We are
currently investigating other ways to solve this problem. In the
past. we sorted the hits according to PageRank. which seemed to
improve the situation.

4.5.1 The Ranking System

Google maintains much more information about web documents
than typical search engines. Every hitlist includes position. font.
and capitalization information. Additionally. we factor in hits from
anchor text and the PageRank of the document. Combining all of
this information into a rank is difficult. We designed our ranking
function so that no particular factor can have too much influence.
First. consider the simplest case -- a single word query. In order to
rank a document with a single word query. Google looks at that
document's hit list for that word. Google considers each hit to be

Parse the query.

11

2. Convert words into wordIDs.

3. Seek to the start of the doclist in the
short barrel for every word.

4. Scan through the doclists until there
1s a document that matches all the
search terms.

5. C%mte the rank of that document
or the query.

6. If we are 1n the short barrels and at
the end of any doclist. seek to the
start of the doclist in the full barrel
for every word and go to step 4.

7. If we are not at the end of any doclist
2o to step 4.

Sort the documents that have matched!
and return the top k.

Figure 4. Google Query Evaluation

one of several different types (title. anchor. URL. plain text large
font. plain text small font. .

Continued on next page.

Source:

http://infolab.stanford.edu/~backrub/google.html (4/2/2023)

..). each of which has its own type-weight. The type-weights make up a vector
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C LAI M 4 (PA RT 3) Continued from previous page.

and for each recordable activity record received:

transmitting a request for a total activity record from the one or more search engine
processors to the second computer database, the request comprising the affiliated
website ID of the recordable activity record;

receiving the requested total activity record from the second computer database into the
one or more search en%me processors, wherein the activity website ID of the requested
total activity record is identical to the affiliated website ID of the recordable activity record;

calculating a new total activity weight from the sum of the activity weight of the recordable
activity record and the total activity weight of the requested total activity record by the one
or more search engine processors; and

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

The sorter takes the barrels. which are sorted by docID (this 1s a simplification. see Section 4.2.5). and resorts
them by wordID to generate the inverted index. This is done in place so that little temporary space is needed for
this operation. The sorter also produces a list of wordIDs and offsets into the inverted index. A program called
DumpLexicon takes this list together with the lexicon produced by the indexer and generates a new lexicon to be
used by the searcher. The searcher i1s run by a web server and uses the lexicon built by DumpLexicon togcthcr

with the inverted index and the PageRanks o answer queries.

W

Commentary: Google states that the “Google query evaluation process” will “parse the query”,
“compute the rank of that document for that query” and “sort the documents that have matched by
rank”.

Keeping with the design that activity is another ranking factor, it stands to reason that the “compute
the rank of that document” process includes activity factors in addition to the over 200 well-known
ranking factors that Google currently implements.

Source:
http://infolab.stanford.edu/~backrub/google.html (4/2/2023)
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CLAIM 4 (PART 3)

4.5 Searching

The goal of searching is to provide quality search results efficiently. Many of the

and for each recordable activity record received: large commercial search engines seemed to have made great progress in terms of

transmitting a request for a total activity record from the one or more search engine efficiency. Therefore, we have focused more on quality of search in our research,
processors to the second computer database, the request comprising the affiliated although we believe our solutions are scalable to commercial volumes with a bit more
website ID of the recordable activity record; o . - P )

effort. The google query evaluation process 1s show in Figure 4.
receiving the requested total activity record from the second computer database into the .
one or more search en%ine processors, wherein the activity website ID of the requested 1. Parse the query.

entical to the affiliated website ID of the recordable activity record; WJ%

calculating a new total activity weight from the sum of the activity weight of the recordable
activity recordhand the total activity wec-ilght of the requested total activity record by the one = =
or more search engine processors; an Parse the query.

. Convert words into wordIDs.

. Seek to the start of the doclist in the short barrel for every word.

. Scan through the doclists until there 1s a document that matches all the search terms.

. Compute the rank of that document for the query.

. If we are 1n the short barrels and at the end of any doclist, seek to the start of the
doclist in the full barrel for every word and go to step 4.

7. If we are not at the end of any doclist go to step 4.

total activity recordis i

transmitting the new total activity weight from the one or more search engine processors
to the second computer database.

[ SR N B

Sort the documents that have matched by rank and return the top k.

Figure 4. Google Query Evaluation

Commentary: The Searcher process computes the rank/weight of the documents and returns the
documents in sorted order by rank/weight.

Source:
http://infolab.stanford.edu/~backrub/google.html (4/2/2023)
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REPRESENTATIVE CLAIM 5

5. The method of claim 4, wherein the website activity of
each of the one or more recordable activity records 1s selected
from the group consisting of

the website promoter logging into a tracked website:

the website promoter opening a tracked email;

the website promoter clicking on a tracked email hyperlink

in the tracked email:

the website promoter clicking on a tracked website hyper-

link on the webpage content transmitted by the tracked
website:

the website promoter uploading personal information to

the tracked website:

the website promoter submitting a tracked search query to

the tracked website:

the website promoter uploading a review of an affiliated

website to the tracked website;

the website promoter publishing a tracked promoter hyper-
link on a promoted webpage, the tracked promoter
hyperlink being enabled to transmit a tracked request for
webpage content to the tracked website:

the website promoter making a tracked relationship with
another person through a tracked online social network-
ing platform:

the website promoter removing the tracked relationship:

the website promoter sending a tracked message through
the tracked online social networking platform:

the website promoter registering a domain name on a
tracked domain name registry;

the website promoter creating a tracked account with the
tracked website: and

the website promoter uploading tracked content to the
tracked website.
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile. .
—_— Commentary: Google search ties

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. together what it can about a given
Learn more about edits to your Business Profile. website when it combines additional
The system of claim 4, wherein the website activity of each activity — information given to it by business
usiness name v . .
record is selected from the group consisting of: owners (authoritative sources).
Category v
the website promoter logging into a tracked website; For example, a given “Business
Add d pin | i v . . . .
ress sndpin jocstion Profile” with a website which Google
the website promoter opening a tracked email; Service area v has crawled, combined with a
Google Ads account, and Google
the website promoter clicking on a tracked email hyperlink in the Hours e registered users (eg promoter ID),
tracked email; Phone . and other website activity such as
providing hours of operation,
the website promoter clicking on a tracked website hyperlink on the Website v photos, phone #, responding to
webpage content transmitted by the tracked website; Attributes Ny reviews, etc. influence how Google
ultimately ranks such a business in
the website promoter uploading personal information to the tracked Photos v the search results.
website; ,
From the business v
the website promoter submitting a tracked search query to the Opening date v
tracked website;
Menu/Services (limited availability) v
the website promoter uploading a review of an affiliated website to Products (imited availability) v
the tracked website;
Check-in and check-out times (hotels only) v
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v

Source:

https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 92
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CLAIM 5 (PART 1)

The method of claim 4, wherein the website activity of each of the one or
more recordable activity records is selected from the group consisting of:

the website promoter logging into a tracked website;
the website promoter opening a tracked email;

the website promoter clicking on a tracked email hyperlink in the
tracked email;

the website promoter clicking on a tracked website hyperlink on the
webpage content transmitted by the tracked website;

the website promoter uploading personal information to the tracked
website;

the website promoter submitting a tracked search query to the
tracked website;

the website promoter uploading a review of an affiliated website to
the tracked website;

Google

N

to continue to Google Business Profile

Email or phone

Forgot email?

Not your computer? Use a Private Window to sign in

Learn more

Create account

English (United States) v

Help

Privacy

Terms

Source:
https://accounts.google.com/InteractivelLogin (4/9/2023)
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Commentary: As defined
throughout the patent, “transmitting
a request for one or more
recordable activity records from the
one or more search engine processor
to a third computer database” only
one activity is required to satisfy
Claim 5.

Although, there is sufficient evidence
that suggests activity within the
Business Profile influences rankings
in the search results, one activity
that Google clearly discloses that
influences Google’s rankings is the
activity of logging into the
promoter’s Google account; which is
a tracked website.
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CLAIM 5 (PART 1)

The system of claim 4, wherein the website activity of each activity
record is selected from the group consisting of:

the website promoter logging into a tracked website;
the website promoter opening a tracked email;

the website promoter clicking on a tracked email hyperlink in the
tracked email;

the website promoter clicking on a tracked website hyperlink on the
webpage content transmitted by the tracked website;

the website promoter uploading personal information to the tracked
website;

the website promoter submitting a tracked search query to the
tracked website;

the website promoter uploading a review of an affiliated website to
the tracked website;

Verify for the first time

1.

Add or claim your Business Profile on Google. Learn how to claim your
profile.

. When you add or claim your profile, you can verify it through phone, text,

email, or video.
« You may need to verify with more than one method.

« Available methods depend on things like business category, public info,
region, support hours, and volumes.

3. Pick a type of verification. Learn how to verify by your selected method.

Source:

Often, we need to review verifications. These reviews help maintain the
integrity of all profiles. They can take up to seven business days.

» When you're verified, you get a notification.

= If we can’t verify your business with the first method, the "Get verified”
button shows up again. If this happens, try a different verification
method.

After you verify:

- It can take a few weeks for your updated business info to show across
Google.

« You can update and add to your info at any time. Learn how to edit your
profile.

» You can connect with your customers through your profile. Learn about
posts, reviews, and messaging.

https://support.google.com/business/answer/7107242?hl=en&ref_topic=4854193 (2/10/2023)

4

INTELLECT

UNPARALLELED EXPERTISE | UNPRECEDENTED SERVICE

Commentary: Google requires
its claimers (promoters) to verify
their businesses using multiple
methods - email is one of the
methods it supports.

The patent describes a pretty
standard method of sending an
email to verifier which includes a
link back to Google that can be
used to verify the user verifying
has access to that email account.

Once verified, the promoter can

start entering in personal and
business profile information.
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile. .
Commentary: Once verified, the

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. promoter can start entering in
Learn more about edits to your Business Profile. personal and business prOf“e
The system of claim 4, wherein the website activity of each activity E, information.
usiness name v
record is selected from the group consisting of:
Category v
the website promoter logging into a tracked website;
Address and pin location v
the website promoter opening a tracked email; Service area .
the website promoter clicking on a tracked email hyperlink in the EE v
tracked email; Bhone y
the website promoter clicking on a tracked website hyperlink on the Website v
webpage content transmitted by the tracked website; Attributes .
the website promoter uploading personal information to the tracked Photos v
website; ,
From the business v
the website promoter submitting a tracked search query to the Opening date v
tracked website;
Menu/Services (limited availability) v
the website promoter uploading a review of an affiliated website to Products (imited availability) "
the tracked website;
Check-in and check-out times (hotels only) v
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v
Source:
https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 95
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Types of edits

The following are some helpful tips for the types of information you can add or edit on your
L A I M A RT Business Profile.
Commentary: The types of

We may review your changes for quality before publishing them. Review our guidelines for

representing your business. information the promoter can enter
Learn more about edits to your Business Profile. about a given business depends on
— the type of business.
the website promoter publishing a tracked promoter hyperlink on a seimess name v
promoted webpage, the tracked promoter hyperlink being enabled to Categary v One or more promoters may be
transmit a tracked request for webpage content to the tracked affiliated with one or more
. Add d pin | i v .
website; ress andpinocston businesses as people can own more
Service area o than one business and/or hire
the website promoter making a tracked relationship with another promoter(s) to oversee digital
person through a tracked online social networking platform; rours Y aspects of their business(s).
Phone v
the website promoter removing the tracked relationship;
Website v
the website promoter sending a tracked message through the tracked Attributes .
online social networking platform;
Photos v
the website promoter registering a domain name on a tracked domain ,
. From the business v
name registry;
Opening date v
the website promoter creating a tracked account with the tracked
. Menu/Services (limited availability) v
website; and
Products (limited availability) v
the website promoter uploading tracked content to the tracked
. Check-in and check-out times (hotels only) v
website.
Hotel information (hotels only) v
Health insurance information (US only) v
Car dealership inventory (limited availability) v
Source:
https://support.google.com/business/answer/3039617 (10/2/2022) CONFIDENTIAL 96
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CONCLUSION

* All of the claims of U.S. Patent No. 8,849,807 are inferentially mapped to Google’s search engine.
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THANK YOU!

GHB Intellect

8380 Miramar Mall, Ste 224
San Diego, CA 92121

(858) 367-3642
GHBintellect.com



http://www.ghbintellect.com/
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