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INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR
EXPRESSION MATCHING

Field of the Invention

The present invention relates to data processing techniques and, mors particularly,
to techniques for providing automatic information extraction from data streams such as

text and spoken documents.

Backeround of the Invention

There arc many situations in which it is desirable to extract key pieces of
information from documents. For example, in transcribed voice mail messages, the name
of the caller and any return numbers that were left are crucial for summarizing the call.
Or when resumes are submitted to a company along with a cover letter, it is dcsirable to
extract the job objective and salary requirements of ihe applicant, in order to determine if
a suitable match exists. This invention comprises a simple, efficient, and cffective way of
extracting such information.

In the past, several technigues have been developed to solve the somewhat
simpler problem of “named entity extraction.” Tn this task, the goal 1s to identify all
occurrences of certain classes of words in a document. For example, all the
person-names, city-names, dates, and times might be identified. One way of identifying
such entities is to train a statistical classification system to tag each word in the document

LRI

as either a “person-name,” “citv-name,” “date,” “time,” or “other” word. Examples of
this sort of approach are disclosed in, ¢.g., Ratnaprkhi, “A Maximum Entropy Part of
Speech Tagger,” Conference on Empirical Methods in Natural Language Processing,
University of Pennsylvania, 1996; and Brill, “Transformation-Based Error-Driven
Learning and Natural Langnage Processing: A Case Study in Part of Speech Tagging,”
Computational Linguistics, December 1995, the disclosures of which are incorporated by

reference herein. While the problem of extracting key pieces of information can also be
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viewed as a tagging problem, in which each word is tagged as either “key information™ or
“itrelevant,” such a tagging approach fails to explicitly identify the portions of text that
are important,

Thus, there is a need for data processing techniques which explicitly identify
portions of data that are sought to be identified, rather than only implicitly identifying, or

tagging, such porticns of data.

Summary of the Invention
The present invention provides fechniques for exploiting the readily-identitiable

structure of language o explicitly identify portions of data in 2 document that a user
seeks to be identified, e.p., relevant or important information. Tt is to be understood that
the term ““decument,” as used herein in accordance with the invention, is intended te
broadly refer to a sequence of symbols (e.g., letters, numbers, characters, etc.}, such as a2
data stream representative of text and/or spoken messages. However, it is to be
understood that the invention applies to many input forms other than typed text or spoken
messages. By way of further example only, the invention may also be applied to
information extraction from data streams representing DNA (deoxyribonucleic acid)
sequences, RNA (ribonucleic acid) sequences, amino-acid scquences, and andio and
video sequences that are preprocessed into a discrete symbolic form.

More specifically, the present invention realizes that, in common linguistic usage,
people typically convey information in highly stersotyped ways. So, for example, in a
phone call, the caller is likely to identify himself in one of just a few ways, e.g., “Hi
<recipient-name>, it’s <caller-name>” (e.g., “Hi John, it’s Bob™) or “<recipient-name=,
<caller-name> here” (e.g., “John, Bob here”). Or in a cover letter, a job applicant is
likely to express his interest with a phrase like “1 am looking for a job in <ficld>" (e.g., “1
am looking for a job in electrical engineering™).

In accordance with this realization, the present invention provides techniques for

enumerating regularly identifiable or stereotypical phrases that people commonly use to

YOR920010253US1 2

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443

Page 4 of 164



10

15

20

convey particular imformation, and where exactly in these phrases the particular
information is to be found. In one embediment, such phrases are referred to as “regular
expressions.” Using such enumerated phrases, the invention is able to automatically
identify them in an input data stream and then identify and extract the particular
information associated with the phrase that is being sought, e.g., important or relevant
information.

This approach has several advantages over the previously mentioned tagging
approach. Firsi, the phrases are readily cxpressible as regular expressions, and this allows
them to be stored in one of several commeon pregramming languages, e.g., as a “flex” or
“perl” program. Both these languages have built-in support for regular expressions.
Secondly, the use of regular-expression technology enables extremely fast pattern
matching and information extraction with highly optimized standard programs. Thirdly,
the phrases can be identified without the expensive and time consuming step of gathering
and annotating a large “training” database. Finally, if desired, the technique can be
combined with statistical based procedutes, e.g., by using the phrases as features in a
statistical system, or by using a statistical procedure to automatically collect a large pool
of candidate phrases which can then be selected for inclusion by a human.

One skilled in the art will realize various applications for the invention. By way
of example only, such enumerated phreses may be automatically identified in a
transcribed voice mail message, and the important information in the message, c.g., a
phene mumber or caller’s name, may be automatically exiracted and presented to the user
or stored for subsequent use.

These and other objects, features and advaniages of the present invention will
hecome apparent from the following detailed description of illusfrative embodiments

thereof, which is to be read in connection with the accompanying drawings.
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Brief Description of the Drawings

FIG. 1 is a flow diagram illustrating an mformation exiraction methodology
according to an embodiment of the present invention; and

FIG. 2 is a block diagram illustrating a generalized hardware architecture of a data
processing system suitable for implementing an information extraction methodology

according to the present invention,

Detailed Description of Preferred Embodiments

As will be explained in detail below, the prescnt invention provides techniques for
using stereotypical phrases or “regular expressions™ to wdentify the information-bearing
portions of a document, and thercby explicitly identity the mformation found therein.
Regular expressions, as have been discussed in Aho et al, “Compilers: Principles,
Technigues, and Tools,” Addison-Wesley, 1985, the disclosure of which 1s incorporated
by reference herein, comprise symbolic strings, typically word sequences, that can be
constructed by the basic operations of “and” and *or” acting on an atomic alphabet of
symbols. So, for example, the pattern “the dog” produces a match only when, in the data
being considered, the symbol “the” is followed by the symbol “deg.” This represents the
operation of concatenation or “and.” The pattern “the (dog | cat)” illustrates the “or”
operalion, 1.¢., the pattern matches either the sining “the dog™ or “the cat.” The operation
of “classing” is also possible. So, for example, a “pet” class may be defined as cither
“dog™ or “cat:”

<animal> ::= {dog | cat)

Then, subsequent regular expressions can make use of this class, for example, the
pattern: “the <pet>" A wide variety of extensions to regular expressions exist, for
example, restrictions on where in a document a pattern is found, or restrictions on the
length of repeated sequences in a reguiar expression. Tn accordance with an illustrative
embodiment of the invention, the term “regular expression” is taken to mean any form of

patterm that is matchable in the flex, lex, or per{ programming languages, althongh the
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invention is not limited thereto. The programming languages flex and /ex are described in
JR. Levine et al, “Lex & Yace,” 1992, the disclosure of which is incorporated by
reference herein.  The programming language per! is described in L. Wall et al,
“Programming Perl,” 1996, the disclosure of which is incorporated by reference herein.
Similarly, in accordance with such an illustrative embodiment, the term “matching’” refers
to the processes by which these programs match their input.

In accordance with an embodiment of the invention, when an information-bearing
regular expression is matched, an action is taken to present the information 1 an
appropriate way. There are two main types of regular expressions that may be used in
this particular embodiment: trigger prefixes and trigger suffixes.

A trigper prefix is a characteristic phrase that typically precedes a piece of
mformation, for example, in a voice mail message, “give me a call back at” is a trigger
phrase that precedes a phone number.,

A trigger suffix is a phrase that typically follows a key piece of information, even
when a rigger prefix 1s not present. For example, the phrase “talk to you later bye™ is
often a post-facto signal that a phone number has been provided, when the words
immediately preceding the phrase are a sequence of numbers.

In this embodiment of the invention, trigger prefixes and suffixes may be used
either separately, or combined together into larger composite patterns. The operation of
word classing is also inherent in this embodiment of the invention. For example, a set of
personal names such as those found in a phone book may be identified a a “person-name”
class. Subsequently, patterns of the form “Hi, it’s <person-name>+" can be matched, and
the words maiching the “person-name™ tokens can be displayed as the caller. It is to be
understood by those skilled in the art that there are numerous ways of combining trigger
prefixes and suffixes, word classes, and other pattern-matching operations, such as the
use of multiple states, each with its own set of matchablce patltems (as may be done in flex)

in order to identify and extract information.
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In addition to being used as a stand-alone method for information extraction,
regular expressions can be in combination with statistical techniques. For example, the
existence of a pattern such as “Hi <person-name=, it’s <pérson-name>" can be used as a
feature in a maximum-entropy word-tagging system.

Referring now to FIG. 1, a flow diagram illustrates an information extraction
methodology according to an cmbodiment of the present invention. As shown in FIG. 1,
the methodelogy 10 begins by obtaining the input data 12 to be processed. As mentioned
above, the input data is a sequence of discrete symbols or a document, sach as may be
representative of text and/or a transcribed spoken message.

In step 14, the input data is nonmaiized. This process may include standardizing
any characteristics of the input that are imrelevant to, or a hindrance to, information
extraction. An example of normalization, for text input, is to change all the letiers in the
text stream o lower-case and to replace multiple blank: spaces betwecn words by a single
blank space. This makes subsequent pattern matching easier.

By way of example, the following is a sample flex program for normalizing text

mput:

%{

#include <iosiream.h>
finclude <ctype h>

%}

Yoeoplion noyywrap
Y%option never-interactive

ws [M]+

%%

- {Cout <(|l ";}

M@0 6
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M {ws i3
{ws} {coutc<" "5}
{cout<<char(tolower({*yytext));}

%%
5 main( )

yylex();

In step 16, onc or more previously-stored word (or, in general, onc or more
symbols) lists are used to identify and mark occurrences of words that belong 1o certain

classes. By way of example, such 2 class-annotation operation may inciude marking ail

3 b

proper names by prefixing them with an “!” mark.

By way of example, the following is a sample C++ program for annotating naimnes

identified in a normalized text stream:

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <set>
#include <string>

20 main()
{ .
set<string=name,
ifstream namesin("../data/person_names"); // a text file listing names
if (Inamesin)

25 {
cout << "Unable to find ../data/person_namesi\n";
exit(1);
§
while (!namesin.eof(})
30 {
string s;
YOR9200102530US81 7
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NAmesin >> § > ws;
name.inseri(s);

}

namesin.close();

while (!cin.eof())

|
string §;
cin >> § >> Ws;
if (name.count(s))
cout << " < s <<
else
cout <<g <<
1

In step 1§, the normalized and class-annotated text is read by a regular-expression
matching program, and the information-bearing portions of the text are analyzed and
extracted. In a preferred embodiment, the regular expressions are specified in and
matched by a specialized repular expression matching program, such as may be
implemented in flex. In this process, it is understood that all the mechanisms available in
such a programming language may be used. These include the use of special start states,
backtracking, context-sensitive matching, and embedded special-purpose “C” code.

Specifically, the matching operation in step 18 takes the normalized,
class-annotated input data and identifies the regular expressions in the data by comparing
the data to previously-stored regular expressions. These previously-stored regular
expressions may include, for example, trigger prefixes, trigger suffixes, word classes, and
other matchable patterns. When a match occurs, the structure of the regular expression is
analyzed to identify the information-bearing portion of the expression. The information
is then extracted from the expression.

By way of exaruple, the following is a sample flex program for identifying caller
names and phone numbers in a transcribed voice mail messages. As is evident, the

program enumerates a plurality of regular expressions, categorized as
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PHONE NUMBER STATE, NAME STATE, EXTENDED NAME STATE, and
TERMINATION STATE, that are considered during the matching step 18:

%{

#include <iostream.h>
Hinclude <string.h>

const char *number_type;

const char *tl = "tieline";

const char *extension = "extension";
const char *pager = pager”;

const char *fax = "fax number"”;

const char *none ="";
char number buff] 10000];
aj

%option noyywrap
%option never-interactive

/* many patterns like IN-GENERIC NAME-AT-DIGIT+unaccounted for */

spelled digil

((zero | oh]one | two | three | four | five | six | seven | eight | nine | hundred | thousand | ten |
eleven | twelve | thirteen | fourteen | fifteen | sixteen | seventeen | eighteen | ninetecn | twenty |
thirty | forty | fifty | sixty | seventy | eighiy | ninety | hundred)[ 17)

numeric_digit ((1,21314|5|6]|78|9|10) 1D

digit ({ 1?{spelled digit} |[ ]?{numeric_digit})

phone number ((country[ Jcode[ J{digit} {2,})?(toll| |free)?(area] ]| arca| Jcode[
N?digit} {2,} ({or] }|that's [ ]| sorry[ 1)| {digit} {2,})?(option] ]{digit}+)?(extension|
Jidigit} 12,17 tie_line {[ J(tief Yline | tieline)([ Jnumber)?)

name !{a-z'|+

%x PHONE NUMBER_STATE
%x NAME_STATE

%x EXTENDED NAME STATE
o4x TERMINATION STATE

YOR920410253U81 9
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35

Y%
(L|2|3141516]718|9[0) ™" {cout << yytext << endl; /* gct header */}

{digit}{{digit} | "extension"}{3,} {strepy(mumber buff, yytext); BEGIN
TERMINATION STATE;}

<TERMINATION_STATE>"thank you" |

<TERMINATION STATE>"thanks" |

<TERMINATION_STATE>"take care” |

<TERMINATION STATE>"bye" |

<TERMINATION STATE>"taik to you" |

<TERMINATION_STATE>"okay bye" |

<TERMINATION_STATE>"have a "(good | great)” day" {cout << "Number: "
<<number_buff<<end]; BEGIN INITIAL;}
<TERMINATION_STATE><<EOF>> {cout <<"Number: "number_buff << end};
BEGIN INITIAL:}

<TERMINATION_STATE=. {unput{ *vyytext); BEGIN INITIAL;}

"on ¢xtension” |

"at extension” |

"extension" |

"extension is" {number lype = extension; BEGIN PHONE NUMBER STATE;}

"my "{tie_line} "is" |

"my " {tie linc}" here is" |

{tic_line}"is" |

"{tie_line}" " {number_type = tl; BEGIN PHONE_NUMBER_STATE;}

“agaip is"
"again" |
"back" |
"call me" |
"call me at
"call me back at" |

“call me "[a-zA-Z]+"at" |
"call me back on” |

"eall me on” |

“call back at"}

"call back on" |

"give me a buzz"|

Il|

YOR920010253US1 10
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"give me buzz at" |

"give me a hotler" |

"give me a holler at" |

"give me aring” |

"give me a call”|

"give me a ring at" |

"give me a call at" |

"give me a call at home" |

"give me a call at work” |

"give me a call at your convenience” |

"give me a call back at”|

"give me a call back on" |

"give me a call back with that information at" |
"give me a call if you get a chance” |

"give me a call pleasc” |
"give me a call please at
"give me a call when you get a chance
"give me a call when you can” |

"grve me a call when you can please” |
"give us a call" |

"give us a call at"|

"here" |

"i can be reached at”|

" am at" |

"i'm at” |

"1l be at" |

"i'm on"

"leave me a message" |

"leave me a message at" |

"my number is" |

"my number here is" |

"my number here in "(!?[a-z]+] ])"is"
"my number's" |

"my phone number's" |

"nwmber again is" |
"number at home is
"number atl work is" |
"number here is" |
"number is" |
"number's" |

YOR9200102530US] 11
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"outside line" |

"outside" |

"please call” |

"phone" |

“please return our call at" |
"reach met at” |

"returning your cail”|

"talk to you later" |

"try me at” |

"try me at this number" |
"you could reach us at" |
"when you have a chance" |
"when you get a chance” {number type=none; BEGIN PHONE NUMBER STATE;}

"fax number is" |

"my fax number's {number_type=fax; BEGIN PHONE NUMBER STATE;}
“my pager" |
"my pager is" |
"give me a page
"glve me a page at
"page me at" |
"page me" |

"page number" {number_type=pager; BEGIN
PHONE_NUMBER_STATE;}

n|

<PHONE NUMBER STATE>{phone number} {cout << "Number: " << number_type
<< yytext << endl; BEGIN INTIAL;}
<PHONE_NUMBER _STATE=. {unput(*yytext); BEGIN INITIAL;}

"it's " {phone_number} |
"on "{phone number} {char *c=strchr(yytext,'"); c++; cout << "Number: " << ¢ <<
endl;}

"it's me" |

"it's just me"  {cout << "Name: me" << endl;}

"this is your wife" {cout << "Name: wife" << endl;}

"this 1s receiving” {cout << "Name: receiving” << endl;}

"this is the mail room" {cout << "Name: the mail room" << endl;}

“{name}[ D{2,3} {cout << "Name: " << (strchr{yytext, ' '}+1) << endl;}
("hi" | "hey" | "hello”)}{name}" " {name}" "({name}" ")? {char *c=strchr{yytext, '");

YOR920010253081 12
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c=strchr(c+1, ' '); cout << "Name: " << {¢c+1) << endl;}

"good moming ' {name}" "]
"yeah" {name}" " |
({namel[ J)? "this is"|
{name} "it's" |
fname} “hi" |
"hi i'm" |
"my name is" |
"my name's" |
"the name is"
"the name’s" |
"hey"({name}| ])? "this"("is")? |
"hi"({name}{ 1)? "this"("is")?|
({name}{ 1)? "hi it's" |
({name}[ ])? "hey if's"
({name}[ ])? "how you doing it's" |
{name} "this" {BEGIN NAME_STATE;}

<NAME STATE>({name}[ )+ {cout << "Name: " << yytext << endl;
number_type=none;

BEGIN PHONE_NUMBER_STATE;}

<NAME STATE>("me" | "mom™| "your sis" | "your sister” | "your wife" | "your brother" |
"your father" | "vour husband") {cout << "Name: " << yytext << endl; BEGIN
INETIAL;}

<NAME_STATE>({name}
<NAME STATE>({name}
<NAME STATE>({name}[ ])+"i'm calling from" |
<NAME_STATE>({name}[ ])+"with" |

[ D+"from” |
[
[]
[]
<NAME_STATE>({name}[ ])+"I'm with" |
[]
(]
[]
[D

H"calling from”

<NAME STATE>({name}[ J)H+"at" |
<NAME STATE>({name}[ ])3"over at
<NAME STATE>({name}[ [)+"down at" |
<NAME _STATE>({name}[ J)+"over in"
<NAME STATE>({name}[ [)+"up in"|
<NAME _STATE>({name}[ [)+"down in" |
<NAME _ STATE=>({name}[ ])+"up on" |
<NAME STATE=>({name}[ ])+"down on" |

ll|

YOR920010253U81 13
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<NAME STATE>({pame}[ D+"in" {cout << "Name: " << yytext; BEGIN

EXTENDED NAME STATE;}
<NAME_STATE>. {unput(*yytext); BEGIN INITIAL;}

<EXTENDED NAME STATE>"i'm"
<EXTENDED_NAME_STATE>"{"|
<EXTENDED _NAME_STATE>"i've"|
<EXTENDED _NAME_STATE>"i'd"}
<EXTENDED_NAME_STATE>"my" |
<EXTENDED NAME_STATE>"it's" |
<EXTENDED NAME STATE>"itig"|
<EXTENDED NAME STATE>"we"
<EXTENDED NAME STATE>"when" |
<EXTENDED NAME STATE>"vou"|
<EXTENDED NAME STATE>"calling" |
<EXTENDED_NAME STATE>"now"|
<EXTENDED NAME STATE="a"|
<EXTENDED NAME STATE>"if"|
<EXTENDED NAME STATE>"give"|
<EXTENDED NAME STATE>"their" |
<EXTENDED _NAME _STATE>"and" |
<EXTENDED NAME STATE>"notifying" |
<EXTENDED NAME STATE>"returning" |
<EXTENDED NAMFE STATE>"sorry"|
<EXTENDED NAME STATE>"can"
<EXTENDED NAME STATE>"got" |
<EXTENDED NAME STATE>"earlier" |
<EXTENDED NAME STATE>"your" |
<EXTENDED NAME STATE>"just”|
<EXTENDED _NAME STATE>"that" |
<EXTENDED NAME STATE>"could” |
<EXTENDED_NAME STATE>"would" |
<EXTENDED_NAME_STATE>"before" |
<EXTENDED NAME_STATE>"thanks" |
<EXTENDED NAME STATE>"thank" |
<EXTENDED_NAME STATE>"wanted" |
<EXTENDED_NAME STATE>"following” |
<EXTENDED NAME STATE>"regarding" |
<EXTENDED NAME STATE>"may"|
<EXTENDED _NAME STATE>"let"|
<EXTENDED NAME STATE="he"|

YOR920010253US1 14
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<EXTENDED NAME_STATE>"about" |
<EXTENDED NAME STATE>"again" |
<EXTENDED NAME STATE>"wanting" |
<EXTENDED NAME STATE>"appreciate" |
<EXTENDED NAME STATE>"was" |
<EXTENDED_NAME STATE>"we're"|
<EXTENDED NAME STATE=>"or"
<EXTENDED_NAME STATE>"you've" |
<EXTENDED NAME STATE>"righi"|
<EXTENDED NAME STATE>"first" |
<EXTENDED NAME STATE>[ ]7"tieline"|
<EXTENDED NAME STATE>[ |?"extension”|
<EXTENDED NAME STATE>"" {digit} |
<EXTENDED NAME STATE>"please" {cout << endl; char *q=yytext+strlen{yvtext);
while (g=>yytext) unput(*--q); number typc=nonc; BEGIN
PHONE NUMBER_STATE;}
<EXTENDED NAME STATE> {ECHO;}

ik
%%
main{)
{ yylex(};
cout << endl;
}

Thus, by way of example, if the voice message input to the methodology 10
contains the phrase “call me back at 555-1234,” the above program determines that the
phrase “call me back at” matches one of the enumerated expressions. Then, the
mnformation associated with the phrase “call me back at,” namely, “555-1234,” is
identified as the information-bearing portion of the expression, and extracted.

The extracted output data 20 may then be presented to a user. For example, this
may include displaying the information to the user on a display or converting the

information to audio and audibly presenting the information to the user in accordance
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with an output speaker. The extracted data may afso be used to take some other specified
action, e.g., place extracted data in an electronic phone book, notify user of a message
from a particularly important person, notify a user of a message on a particular topic, etc,

Referring now to FIG. 2, a block diagram illustrates a generalized hardware
architecture of a data processing system suitable for implementing an information
extraction methodology according 1o the present invention. As shown, the system 30
includes a data capture device 32, a data signal processor 34, a data output device 36, and
memory 38.

The data capture device 32 generally obtams the data stream that is to be
processed by the system 30. The device’s specific structure and operations depend on the
application in which the system is employed. TFor example, in a vaice mail application,
the data capture device may be a speech processing device capable of taking an audio
stream recorded in accordance with a voice mail system and converting or transcribing
the audio stream to a discrete data or symbol sequence. The device may, for example,
ulilize convenlional speech recognition technmiques or some other known transcription
technigues. In a text based application, the device may be a digital scanner capable of
converting a text document into a discrete data or symhbol sequence. The device may, for
example, utilize conventional optical character recognition techniques. Of course,
depending on the data type, the data capture device may lake on aliernate forms.

The data signal processor 34 generally performas and/or controls the operations of
the methodologies of the present invention, in conjunction with the memory 38. That is,
the signal processor performs and/or controls the steps depicted in the flow diagram of
FIG. 1.

It 1s to be appreciated that the term “processor” as used herein is intended to
include any processing device, such as, for example, one that includes a CPU (central
processing unit) or other processing circuitry. For cxampls, the processor may be a
digital signal processor, as is known in the art. Also the term “processor” may refer to

one or more individual processors. The term “memory” as used herein is intended to
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include any memory devices assoctated with a processor or CPU, such as, for example,
RAM, ROM, a fixed memory device (e.g., hard drive), a removable memory device (e.g.,
diskette), flash memory, etc. If 1s to be understood that the previously-generated word
classes and regular expressions used in the ¢lass-annotation and expression matching
operations, described above in accordance with the invention, may be stored in memory
38 and accessed when required.

Accordingly, one or more computer software programs including instructions or
code for performing the methodologies of the invention, as described herein, may be
stored in one or more of the associated memory devices (e.g., ROM, fixed or removable
memory) and, when ready to be utilized, loaded in part or in whole (e.g., nto RAM) and
executed by a CPU.

The data output device 36 generally presents the data extracted from the input
data stream to a user. Again, the device’s specific siructure and operations depend on the
application in which the system is employed. TFor example, in a voice mail application,
the data capture device may be an audio output system capable of taking the extracted
discrete data and converting the data to a form to be audibly output to the user. The
device may, for example, utilize conventional text-to-speech or other speech synthesis
techniques. Such techniques may also be used in a text baged application. Alternatively,
the device may be a display for visually presenting the extracted data to the user, Of
course, depending on the data type, the data output device may take on alternate forms.

It is to be understood that the elements illustrated in the figures may be
implemented in various forms of hardware, software, or combinations thereof, e.g., one or
more digital signal processors with associated memory, application specific integratcd
circuit(s), functional circuitry, one or more appropriately programmed general purpose
digital computers with associated memory, etc. For example, the information exiraction
methodologies of the invention may be implemented in various personal computing

devices. Given the teachings of the invention provided heremn, one of ordinary skill in the
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related art will be able to contemplate other implementations of the elements of the
Invention.

Although illustrative embodiments of the present invention have been described
herein with reference to the accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and that various other changes and
modifications may be clfected therein by one skilled in the art without departing (rom the

scope or spirit of the invention.
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Claims
What is claimed is:

1. A method of automatically processing an input sequence of data symbols, the
method comprising the steps of:

identifying at least one regularly identifiable expression in the input sequence of
data symbols;

identifying at least a portion of information associated with the at least one
regularly identifiable expression; and

extraciing the portion of information.

2. The method of claim 1, wherein the regularly identifiable expression
identifying step comprises comparing the input sequence of data symbols to one or more
previously-stored regularly identifiable expressions to detenmine if there is a match
between a portion of the input sequence and at least one of the previously-stored regularly

ldentifiable expressions.

3. The method of claim I, further comprising the step of normalizing the input

sequence of data symbols prior to identifying the regularly identifiable expression.

4. The method of claim 1, further comprising the step of identifying one or more
classes of data symbols in the input sequence prior to identifying the regularly

identifiable expression.
5. The method of claim 1, wherein the at least one regularly identifiable

expression comprises a characteristic phrase that typically precedes a particular portion of

information,
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6. The method of claim 1, wherein the at least one regularly identifiable
expression comprises a characteristic phrase that typically follows a particular portion of

information.

7. The method of claim 1, wherein the extracted portion of information is used to

take a specified action.

8. The method of claim 1, wherein the extracted portion of information is at least

one of visually and audibly presented to the user.

9. The method of claim 1, wherein the regularly identifiable expression
identifying step is performed in accordance with one or more programs written in one of

the flex, lex, and perl programining language.

10. The method of claim 1, wherein the input sequence of data symbols is
representative of at least one of text data, transcribed spoken data, deoxyribonucleic acid
sequence data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence

data, and video sequence data.

11. The method of claim 1, wherein the input sequence of data symbols is

representative of a voice mail message.

12. Apparatus for automatically processing an input sequence of data symbols,
the apparatus comprising:

at least one processor operative to: (i) identify at least one regularly identifiable
expression in the input sequence of data symbols; (ii) identify at least a portion of
information asscociated with the at least one regularly identifiable expression; and (iii)

extract the portion of information; and
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memory, operatively coupled to the at least one processor, for storing at least a

portion of results associated with the identifying and extracting operations.

13. The apparatus of claim 12, wherein the regularly identifiable expression
identifying operation comprises comparing the input sequence ol data symbeols to one or
more regularly identifiable expressions, previously stored in the memory, to determine if
there is a match between a portion of the input sequence and at least one of the

previously-stored regularly identifiable expressions.

14. The apparaius of claim 12, wherein the al least one processor is further
operative to normalize the input sequence of data symbols prior to identifying the

regularly identifiable expression.

15. The apparatos of claim 12, wherein the at least one processor is further
operative to identify one or more classes of data symbols in the input sequence prior to

identifying the regularly identifiable expression.

16, The apparatus of claim 12, wherein the at least one regularly identifiable
expression comprises a characteristic phrase that typically precedes a particular portion of

formation.
17. The apparatus of claim 12, wherein the at least one regularly identifiablc
expression comprises a characteristic phrase that typically follows a particular portion of

mformation.

18. The apparatus of claim 12, wherein the extracted portion of information is

used to take a specified action.
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19, The apparatus of claim 12, wherein the extracted portion of information is at

least one of visually and audibly presented to the user.

20. The apparatus of claim 12, wherein the regularly identifiable expression
identifying operation is performed in accordance with one or more programs wrillen in

3 one of the flex, lex, and perl programming langnage.

21. The apparatus of claim 12, wherein the input sequence of data symbols is
representative of at least one of text data, transcribed spoken data, deoxyribonucleic acid
sequence data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence

data, and video sequence data.

10 22, The apparatus of claim 12, wherein the input sequence of data symbols is

representative of a voice mail message.

23. An article of manufacture for use in automatically processing an input

sequence of data symbols, comprising a machine readable medium containing one or

more programs which when executed implerment the steps of:
15 identifying at least one regularly identifiable expression in the input sequence of
data symbols;
identifying at least a portion of information associated with the at least cne
regularly identifiable expression; and

extracting the portion of information.

20 24, Apparatus for automatically processing an input sequence of data symbols,
the apparatus comprising:

a data capture device for obtaining the input sequence of data symbols;
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at least one processor, operatively coupled to the data capture device, aperative io:
{i) identify at least one regularly identifiable expression in the input sequence of data
symbols; (ii) identify at least a portion of information associated with the at least one
regular expression; and (iil) extract the portion of information;

mernory, operatively coupled to the at least one processor, for storing al least a
portion of results associated with the identifying and exfracting operations; and

a data output device, operatively coupled to the at jeast one processor, for

presenting the extracted portion of information to a user.

25. A method of automatically processing an input document, the method
comprising the steps of:

identifying one or more regular expressions in the input document by comparing
the input document to one or more previously-stored regular expressions to determine if
there is a match between a portion of the input document and at least onc of the
previously-stored regular expressions; and

identifying at least a portion of information associated with the at least one regular

expression for extraction.
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INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR
EXPRESSION MATCHING

Abstract of the Disclosure

Techniques are provided for enumerating regularly identifiable or stereotypical

5 phrases that people commonly use to convey particular information, and where exactly in
these phrases the particular information is to be found. In one embodiment, such phrases

are referred to as “regular expressions.” Using such enumerated phrases, the invention is

able to automatically identify them in an input data stream and then identify and extract

the particular information associated with the phrase that is being sought, e.g., important

10 or relevant information.

1500-211.APP
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Aftormmey Docket No. YOR920010253US|

DECLARATION

AS A BELOW NAMED INVENTOR, I hereby declare that:

My residence, post office address and citizenship arc as stated next (o my name,

I believe that T am the original, first and sole {if orly one name is fisted below), or an original, firstand joint inventor {ff phural
names ave listed below), of the subject matter which is ¢laimed and for which a patent is sought on the invention entitled:
TITLE: INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING

the specification of which is attached hereto or indicates an atlomey docket no. YOR920010253USH, or:
U was filed in the U.S. Patent & Trademark Office on and assigned Serial No.

O and (if applicable) was amended on

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims,
as amended by any amendiment referred to above. I acknowledge the duty to disclose information which is malterial o patentability
and to the examination of this application in accordance with Title 37, Code of Federal Regulations §1.56. T hereby claim foreign
priority benefits under Title 35, U.S. Code §119¢a)~(d) or §363(b) of any foreign application(s) for patent or inventor’s certificate,
or §365(a) of any PCT international application which designated af [east one country other than the United States, or §119(e) of any
United States provisional application(s), listed below and have also identificd below any foreign applications for patent or inventor’s
certificate having a filing date before that of the application on which priority is claimed:

Prioritv Claimed:
Yes[ ] Neo[ ]

(Application Number) {Country) (Dayv/Month/Year filed)

Yes[ ] Nol ]

(App?;':catiors Number) (Country) (Day/Month/Year filed)

iz | hereby claim the benefit under Title 35, U.S. Code §120, of any United States application{s), or §3635(c), of any PCT
Tnternational application designating the United States, listed below and, insofar as the sub_;ect matter of each of the claims of this
applifation is not disclosed in the prior United States or PCT International applications(s) in the mauner provided by the first
paragtagh of Title 35, U.S. Code §112, T acknowledge the duty to disclose information material to pateniability as defined in Title
37, Cbde of Federal Regulations §1.56 which became available between the filing date of the prier application and the national or

PC ernational filing date of this application:
{Application Serial Number) (Filing Date) (STATUS: patented, pending, abandoned)
(Application Serial Number) (Filing Dale) (STATUS: patented, pending, abandoned)

Thereby appeint the following atiorneys: MANNY W.SCHECTER, Reg. No, 31,722; LAUREN C.BRUZZONE, Reg. No. 35,082; CHRISTOPHER
A.HUGHES, Reg. No. 26,914, JOHN E. HOEL, Reg. No. 26,279, JOSEPH C. REDMOND, JR., Reg. No. 18,753; STANLEY B, GREEN, Reg No. 24,351;
STEPHEN C. KAUFMAN, Reg. No. 29,551; ROBERT M. TREPP, Reg. No. 25,933; LOUIS P. HERZBERG, Reg. No. 41,500; DANIEL P, MORRIS, Reg.
No. 32,053, PAUL J. OTTERSTEDT, Reg. No. 37,411; LOUIS J. PERCELLO, Reg. No. 33,206, DOUGLAS W. CAMERON, Reg. No. 31.596; MARIAN
UNDERWEISER, Reg. No. 46,134; RICHARD M. LUDWIN, Reg, No. 33,010; MARC A, EHRLICH. Reg. No. 39,966; ROBERT F. TASSINARI, JR.,
Reg. No. 36,030; DEREK S. JENNINGS, Reg. No. 41,473; GAIL H. ZARICK, Reg. No. 43,303; and TIMOTHY M. FARRELL, Reg. Na. 37,321; each of
them of INTERNATIONAL BUSINESS MACHINES CORPORATION, Themas J. Watson Rescarch Center, P.O. Box 218, Yorktown Heights, New York
10598; to prosecute this application and to transactall business in the ULS, Patent and Trademark Office connected therewith and with any divisional, continuation,
continuation-in-part, reissue or re-examination application, with full power of appointment and with full power to substitute an associate attorney or agent, and
to receive all patents which may issue thereon, and request that all correspondence be addressed to:

William E. Lewis
RYAN, MASON & LEWIS, LLP
90 Forest Avenue
Locust Valley, NY 11560
el.: (516) 759-2946
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Attorney Docket No. YOR920010253US1

I HEREBY DECLARE that all statements made herein of my own knowledge are true and that all stalecments made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willfil false statements and
the like so made are punishable by fine or imprisonment, or both, under §1001 of Title 18 U.S. Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

FULL NAME OF SOLE INVENTOR: _ Geoffrey G. Zweig Citizenship U.S.A.
Inventor’s signature: Pate:
Residence & Post Office address: 30 Brookside Drive, Apt. 1A

Greenwich, Connecticut 06830

FULL NAME OF SECOND JOINT INVENTOR: _ Mukund Padmanabhan Citizenship India
Inventor’s signature: Drate:
Residence & Post Office address: 19 Old Mamaroneck Road, #5E

White Plains, New York 10605
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TITLE:

Information Extraction From Documents
With Regular Expression Matching
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SIR:

Enclesed are the following papers relating to the above-named application for patent:

Application - 18 pages of Specification, 5 pages of Claims and 1 page of Abstract
2 Sheets of informal drawing(s)

Declaration and Power of Attorney (unexecuted)

CLAIMS AS FILED
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Please address all correspondence to: Ryan, Mason & Lewis, LLP, 90 Forest Avenue, Locust
Valley, New York 11560. Telephone calls should be made to the under-signed attorney at (516)
759-2946,

Respectfully,

Wl S Tecs

Date: July 3, 2001 William E. Lewis
Reg. No. 39,274
Attorney for Applicant(s)
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, New York 11560
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INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR
EXPRESSION MATCHING

Field of the Invention

The present invention relates to data processing techniques and, more particularly,

to techniques for providing automatic information extraction from data streams such as

text and spoken documents.

Background of the Invention

There are many situations in which it is desirable to extract key pieces of
information from documents. For example, in transcribed voice mail messages, the name
of the caller and any return numbers that were left are crucial for summarizing the call.
Or when resumes are submitted to a company along with a cover letter, it is desirable to
cxtract the job objective and salary requircments of the applicant, in order to determine if
a suitable match exists. This invention comprises a simple, efficient, and effective way of
extracting such information.

In the past, several techniques have been developed to solve the somewhat
simpler problem of *“named entity extraction.” In this task, the goal is to identify all
occurrences of certain classes of words in a document. For example, all the
person-names, city-names, dates, and times might be identified. One way of identifying
such entities is to train a statistical classification system to tag each word in the document
as either a “person-name,” “city-name,” “date,” “time,” or “other” word. Examples of
this sort of approach are disclosed in, e.g., Ratnaprkhi, “A Maximum Entropy Part of
Speech Tagger,” Conference on Empirical Methods in Natural Language Processing,
University of Pennsylvania, 1996; and Brill, “Transformation-Based Error-Driven
Learning and Natural Language Processing: A Case Study in Part of Speech Tagging,”
Computational Linguistics, December 1995, the disclosures of which are incorporated by

reference herein. While the problem of extracting key pieces of information can also be
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viewed as a tagging problem, in which cach word is tagged as either “key information” or
“irrelevant,” such a tagging approach fails to explicitly identify the portions of text that
are important.

Thus, there 15 a need for data processing techniques which explicitly identify
portions of data that are sought to be identified, rather than only implicitly identifying, or

tagging, such portions of data.

Summary of the Invention

The present invention provides techniques for exploiting the readily-identifiable
structure of language to explicitly identify portions of data in a document that a user
sceks to be identified, e.g., relevant or important information. It is to be understood that
the term “document,” as used herein in accordance with the invention, is intended to
broadly refer to a sequence of symbols (e.g., letters, numbers, characters, etc.), such as a
data stream representative of text and/or spoken messages. However, it is to be
understood that the invention applies to many input forms other than typed text or spoken
messages. By way of further example only, the invention may also be applied to
information extraction from data streams representing DNA {deoxyribonucleic acid)
sequences, RNA (ribonucleic acid} sequences, amino-acid sequences, and audio and
video sequences that are preprocessed into a discrete symbolic form.

More specifically, the present invention realizes that, in common linguistic usage,
people typically convey information in highly stereotyped ways. So, for example, in a
phone call, the caller is likely to identify himself in one of just a few ways, e.g., “Hi
<recipient-name>, it’s <caller-name>" {e.g., “Hi John, it’s Bob”} or “<recipient-name=>,
<caller-name> here” (e.g., “John, Bob here”). Or in a cover letter, a job applicant is
likely to express his interest with a phrase like “T am looking for a job in <field>" (e.g., “1
am looking for a job in electrical engineering”).

In accordance with this realization, the present invention provides techniques for

enumerating regularly identifiable or stereotypical phrases that people commonly use to
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convey particular information, and where exactly in these phrases the particular

informaticn is to be found. In one embodiment, such phrases are referred to as “regular

expressions.” Using such enumerated phrases, the invention is able to automatically

identify them in an input data stream and then identify and extract the particular

5 information associated with the phrase that is being sought, e.g., important or relevant
information.

This approach has several advantages over the previously mentioned tagging

approach. First, the phrases are readily expressible as regular expressions, and this allows

them to be stored in one of several common programming languages, €.g., as a “flex” or

z 10 “per]” program. Both these languages have built-in support for regular expressions.
ii;:: Secondly, the use of regular-expression technology cnables extremely fast pattern
2 matching and information extraction with highly optimized standard programs. Thirdly,

=al
e

EEET:

the phrases can be identified without the expensive and time consuming step of gathering
and annotating a large “training” database. Finally, if desired, the technique can be
z 15 combined with statistical based procedures, e.g., by using the phrases as features in a
statistical system, or by using a statistical procedure to automatically collect a large pool

of candidate phrases which can then be selected for inclusion by a human.

i One skilled n the art will realize various applications for the invention. By way
of example only, such enumerated phrases may be automatically identified in a
20 transcribed voice mail message, and the important information in the message, e.g., a
phone number or caller’s name, may be autornatically extracted and presented to the user

or stored for subsequent use.
These and other objects, features and advantages of the present invention will
become apparent from the following detailed description of illustrative embodiments

25 thereof, which is to be read in connection with the accompanying drawings.
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Brief Description of the Drawings

FIG. 1 is a flow diagram illustrating an information extraction methodology
according to an embodiment of the present invention; and
FIG. 2 is a block diagram illustrating a generalized hardware architecture of a data
5 processing system suitable for implementing an information extraction methodology

according to the present invention.

Detailed Description of Preferred Embodiments
As will be explained in detail below, the present invention provides techniques for

£

:E using stereotypical phrases or “regular expressions” to identify the information-bearing
1% 10 portions of a document, and thereby explicitly identity the information found therein.
at; Repular expressions, as have been discussed in Aho et al, “Compilers: Principles,
i% Techniques, and Tools,” Addison-Wesley, 1985, the disclosure of which is incorporated
c by reference herein, comprise symbolic strings, typically word sequences, that can be
;j;g constructed by the basic operations of “and” and “or”* acting on an atomic alphabet of
%:E 15 symbols. So, for example, the pattern “ihe dog” produces a match only when, in the data
‘;ﬁ being considered, the symbol “the” is followed by the symbol “dog.” This represents the

mims s,
!
o

operation of concatenation or “and.” The pattern “the (dog | cat)” illustrates the “or”

operation, i.e., the pattern matches either the string “the dog” or “the cat.” The operation

of “classing™ is also possible. So, for example, a “pet” class may be defined as either
20 “dog” or “cat:”

<animal> ;:= (dog | cat)

Then, subsequent regular cxpressions can make use of this class, for example, the
pattern: “the <pet>" A wide vanety of extensions to regular expressions exist, for
example, restrictions on where in a document a pattern is found, or restrictions on the

25 length of repeated sequences in a regular expression. In accordance with an illustrative
embodiment of the invention, the term “regular expression” is taken to mean any form of

pattern that is matchable in the flex, lex, or perl programming languages, although the
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invention is not limited thereto. The programming languages flex and lex are described in
JR. Levine et al, “Lex & Yacc,” 1992, the disclosure of which is incorporated by
reference herein.  The programming language per! is described in L. Wall et .al.,
“Programming Perl,” 1996, the disclosure of which is incorporated by‘ reference herein.
Similarly, in accordance with such an illustrative embodiment, the term “matching” refers
to the processes by which these programs match their input.

In accordance with an embodiment of the invention, when an information-bearing
regular expression is matched, an action is taken to present the information in an
appropriate way. There are {wo main types of regular expressions that may be used in
this particular embodiment: trigger prefixes and trigger suffixes.

A trigger prefix is a charactenistic phrase that typically precedes a piece of
information, for example, In a voice mail message, “give me a call back at” is a frigger
phrase that precedes a phone number.

A trigger suffix is a phrase that typically follows a key piece of information, even
when a trigger prefix is not present. For example, the phrase “talk to you later bye” is
often a post-facto signal that a phone number has been provided, when the words
immediatcly preccding the phrasc arc a sequence of numbers.

In this embodiment of the invention, trigger prefixes and suffixes may be used

 either separately, or combined together into larger composite patterns. The operation of

word classing is also inherent in this embodiment of the invention. For example, a set of
personal names such as those found in a phone book may be identified a a “person-name”

class. Subscquently, patterns of the form “Hi, it’s <person-name=>+" can be matched, and

the words matching the “person-name” tokens can be displayed as the caller. Tt is to be
understoo those skilled in the art that there are numerous ways of combining trigger
ehixes and suffixes, word classes, and other patiern-matching operations, such as the
use of multiple states, each with its own set of matchable pattemns {as may be done in flex)

in order to identify and extract information.
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In addition to being used as a stand-alone method for information extraction,
regular expressions can be in combination with statistical techniques. For example, the
existence of a pattern such as “Hi <person-name=, it's <person-name>" can be used as a
feature in a maxirum-entropy word-tagging system.

Referring now to FIG. 1, a flow diagram illustrates an information extraction
methodology according to an embodiment of the present invention. As shown in FIG. 1,
the methodology 10 begins by obtaining the input data 12 to be processed. As mentioned
above, the input data is a sequence of discrete symbols or a document, such as may be
representative of text and/or a transcribed spoken message.

In step 14, the input data is normalized. This process may include standardizing
any characteristics of the input that are irrelevant to, or a hindrance to, information
extraction. An example of normalization, for text input, is to change all the letters in the
text stream to lower-case and to replace multiple blank spaces between words by a single
blank space. This makes subsequent pattern matching easier.

By way of example, the following is a sample flex program for normalizing text

input;

Yol

#include <iostream.h>
#include <ctype.h>

Yo}
Yeoption noyywrap
%option never-interactive
ws [\M]+
- %%
- {cout <<"";}
(h@.,"()?7] {:}
YOR920010253US1 6
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VM= {ws ) ¥ £}

{ws} {cout<<" ";}
{cout<<char{tolower{*yytext));}

%%

main( )

{
h

yylex();

In stcp 16, one or more previously-stored word (or, in general, one or more
symbols) lists are used to identify and mark occurrences of words that belong to certain

classes. By way of example, such a class-annotation operation may include marking all

g

proper names by prefixing them with an *!” mark.

By way of example, the following is a sample C++ program for annotating names

identified in a normalized text stream:

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <set>
#include <string>

main()

{
sef<string>name;
ifstream namesin("../data/person_names"); // a text file listing names
if ('namesin}

{
cout << "Unable to find ../data/person names\n";
exili(1);

}

while ('namesin.eof())

{
string s;
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NAamesin >> s >> ws;
name.insert(s);

}

namesin.close();

. while (!cin.eof())

{
string s;
¢in >> § >> ws;
if (name.count(s))
cout << MM <L g LT

else
cout << g <" My

In step 18, the normalized and class-annotated text is read by a regular-expression
matching program, and the information-bearing portions of the text are analyzed and
extracted. In a preferred embodiment, the regular expressions are specified in and
matched by a specialized regular expression matching program, such as may be
implemented in flex. In this process, it is understood that all the mechanisms available in
such a programming language may be used. These include the use of special start states,
backtracking, context-sensitive matching, and embedded special-purpose “C” code.

Specifically, the matching operation in step 18 takes the normalized,
class-annotated input data and identifies the regular expressions in the data by comparing
the data to previously-stored regular expressions. These previously-stored regular
expressions may include, for example, trigger prefixes, trigger suffixes, word classes, and
other matchable patterns. When a match occurs, the structure of the regular expression is
analyzed to identify the information-bearing portion of the expression. The information
1s then extracted from the expression.

By way of example, the following is a sample flex program for identifying caller
names and phone numbers in a transcribed voice mail messages. As is evident, the

program  enumcrates a plurality of regular expressions, categorized as
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PHONE NUMBER _STATE, NAME STATE, EXTENDED NAME STATE, and
TERMINATION_STATE, that are considered during the matching step 18:

%/

#include <iostream.h>
#include <string.h>

const char *number_type;

const char *tl = "tieline";

const char *extension = "extension”;
const char *pager = pager”;

const char *fax = "fax number";
const char *none = "";

char number buft[10000];
0/0}

%option noyywrap
Seoption never-interactive

/* many patterns like IN-GENERIC NAME-AT-DIGIT+unaccounted for */

spelled digit

((zero 1 oh | one| two | three| four | five | six | seven| eight | nine | hundred | thousand | ten |
eleven | twelve | thirteen | fourteen | fifteen | sixteen | seventeen | eighteen | nineteen | twenty |
thirty | forty | fifty | sixty | seventy | eighty | ninety | hundred){ 1?)

numeric_digit ({1]12]3]4)5(6]7|8|9]|10}{ 1%

digit ([ ]?{spelled digit} |[ ]?{numeric_digit})

phone _number {(country[ |code[ ]{digit} {2,})?(toll[ ]free)?{area[ ]| area[ Jcode{

1?7 {digit} {2,} ((or[ ]! that's [ ]|sorry[ 1)) {digit} {2,})?(option[ ] {digit}+)?(extension|
J{digit} {2,})?) tie_line ([ ]?(tie[ ]line| tieline)(] Jnumber)?)

name [a-z']+

%x PHONE_NUMBER_STATE
%x NAME_STATE

%x EXTENDED NAME_STATE
%x TERMINATION_STATE
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%%
(112]3]14)5]6]718]2]0)+ ™" {cout << yytext << endl; /* get header */}

{digit}({digit} | "extension"){3,} {strcpy(number_buff, yytext); BEGIN
TERMINATION STATE;}

<TERMINATION_STATE>"thank you" |
<TERMINATION STATE>"thanks" |
<TERMINATION STATE>"take care" |
<TERMINATION_STATE>"bye" |
<TERMINATION STATE>"talk to you" |
<TERMINATION_STATE>"okay bye" |

- <TERMINATION STATE>"have a "(good | great)” day” {cout <<"Number: "

<<mumber_buff<<endl; BEGIN INITIAL;}

<TERMINATION STATE><<EQEF>> {cout << "Number: "number_buff << endl;
BEGIN INITIAL;}

<TERMINATION_STATE=>. {unput(*yytext); BEGIN INITIAL;}

"on extension" |
"at extension” |

"extension" |
"extension is" {number_type = extension, BEGIN PHONE_NUMBER _STATE;}

"my "{tie_line} "is"|

"my "{tie_line}" here is" |

{tie_line}"is"

"{tie_line}" " {number_type =tl; BEGIN PHONE_NUMBER_STATE;}

"again is" |
"again" |

"back" |

"call me"|

"call me at" |

“call me back at" |
"call me "[a-zA-Z]+"at" |
"call me back on"|
"call me on" |

"call back at"|
"call back on" |
"give me a buzz" |
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"give me buzz at" |
"give me a holler" |
"give me a holler at” |
"give me aring” |

5 "give me a call” |
"give me aring at" |
"give me a call at" |
"give me a call at home" |
"give me a call at work" |

10 "give me a call at your convenience” |

"give me a call back at" |
“pive me a call back on" |
"oive me a call back with that information at" |

fet "pive me a call if you get a chance" |
=15 give me a call please” |

:f "give me a call please at"|

b "give me a call when you get a chance" |

"give me a call when you can" |
7 "give me a call when you can please
£ 20 "give us a call" |
"give us a call at” |
fed "here" |
"I can be reached at" |
“i am at" |
"I'm at"|
“T'll be at”|
"i'm on"
"leave me a message
"leave me a message at” |
30 "my number is" |
"my number here is" |
"my number here in "(1?[a-z]+[ ])"is"
"my number's" |
"my phone number's” |
35 "number again is" |
"number at home is" |
"number at work is" |
"number here is" |
"number is"
40 "number's” |

I|‘

l1|
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"outside line
"outside” |

"please call" |

"phone" |

"please return our call at" |
"reach met at" |
“returning your call" |
"talk to you later" |
"try me at" |

"try me at this number
"you could reach us at” |
"when you have a chance” |

"when you get a chance” {numbcr_type=none; BEGIN PHONE NUMBER _STATE;}

"fax number 18" |

"my fax numbet's {number type=fax; BEGIN PHONE NUMBER_STATE;}
"my pager" |
"my pager is
"give me a page” |

"give me a page at" |

"page me at” |

"page me" |

"page number"” fnumber_type=pager; BEGIN
PHONE_NUMBER STATE;}

"l

<PHONE NUMBER_STATE>{phone_number} {cout << "Number: " << number_type
<< yytext << endl; BEGIN INTIAL;}
<PHONE NUMBER STATE>. {unput(*vytext); BEGIN INITIAL;}

"it's " {phone number} |
"on " {phone_number} [char *c=strchr(yytext, ' "); c++; cout << "Number: " << ¢ <<

endl:)

I#ivs merl

"it's just me"  {cout << "Name: me" << endl;}

"this is your wife" {cout << "Name: wifc" << endl;}

"this is receiving” {cout << "Name: receiving” << endl;}

"this is the mail room"” {cout << "Name: the mail room" << endl;}

M{name}[ ]){2,3} {cout << "Name: " << (strchr(vytext, ' }+1) << endl;}
("hi" | "hey" | "hello") {name}" " {name}" "({name}" ")? {char *c=strchr(yytext,''};
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c=strchr{ct+1, ' ); cout << "Name: " << {c+1) << endl;}

"good morning " {name}" "
"yeah" {name}" "|
{{namc}[ ])? "this is"|
5 {name}"it's" |
{name}“h"|
"hi i'm" |
"my name is
"my name's" |
10 "the name is"
"the name’s" | .
"hey"({name}[ ])? "this"("is")? |

"|

fod "hi"({name}[ 1)? "this"("is")? |

£ ({name}[ ])? "hi it's" |

Mo ({name}[ ])? "hey it's"|

; ({name}[ )? "how you doing it's"

{name}"this” {BEGIN NAME_STATE:;}

0 <NAME_STATE>({name}[ |+ {cout << "Name: " << yytext << endl;
g number_type=none,

=20 BEGIN PHONE NUMBER STATE;}

<NAME_STATE>("me" | "mom" | "your sis" | "your sister” | "your wife" | "your brother" |
"your father" | "your husband™) {cout << "Name: " << yytext << endl; BEGIN
INITIAL;}

<NAME_STATE>({name}[ 1)*+"from" |

25 <NAME_STATE>({name}[ J)+"calling from" |
<NAME STATE>({name}[ ])+"i'm calling from" |
<NAME STATE>({name}[ ])}+"with"|
<NAME_STATE>({name}[ J)+"I'm with" |
<NAME_STATE>({name}[ J}+"at"| .

30 <NAME STATE>{{name}[ ])+"over at”|
<NAME_STATE=>{{name}[ ])+"down at" |
<NAME_STATE>({name}[ J)}+"over in" |
<NAME STATE>({name}[ J}*+"up in" |
<NAME_STATE=>{{name}[ J}+"down in"

35 <NAME_STATE>({name}[ ]}+"up on" |
<NAME _ STATE>({name}{ ])+"down on"|
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<NAME_STATE>({name}[ ]}+"in" {cout << "Name: " << yytext; BEGIN

EXTENDED NAME_STATE;}
<NAME STATE>. {unput(*yytext); BEGIN INITIAL;}

<EXTENDED _NAME_STATE>"i'm"|
<EXTENDED _NAME_STATE>"{"|
<EXTENDED NAME_STATE>"{'ve"
<EXTENDED_NAME_STATE>"'d" |
<EXTENDED NAME_STATE>"my"|
<EXTENDED_NAME_STATE>"it's"
<EXTENDED NAME_STATE>"it is" |
<EXTENDED_NAME_STATE>"we" |
<EXTENDED_NAME_STATE>"when" |
<EXTENDED NAME_STATE>"you" |
<EXTENDED NAME_STATE>"calling" |
<EXTENDED NAME_STATE>"now"|
<EXTENDED NAME STATE>"2"|
<EXTENDED_NAME_STATE>"if"|
<EXTENDED NAME_STATE>"give" |
<EXTENDED NAME_STATE>"their" |
<EXTENDED_NAME_STATE>"and"|
<EXTENDED NAME_STATE>"notifying" |
<EXTENDED _NAME STATE>"returning” |
<EXTENDED_NAME_STATE>"sorry”|
<EXTENDED NAME_STATE>"can"
<EXTENDED NAME_STATE>"got" |
<EXTENDED NAME_STATE>"earlier" |
<EXTENDED_NAME_STATE>"your" |
<EXTENDED _NAME_STATE>"just"|
<EXTENDED NAME_STATE>"that"|
<EXTENDED NAME_STATE>"could"}
<EXTENDED NAME_STATE>"would" |
<EXTENDED NAME STATE>"bcfore" |
<EXTENDED NAME_STATE>"thanks" |
<EXTENDED NAME_STATE>"thank" |
<EXTENDED NAME_STATE>"wanted"|
<EXTENDED NAME_STATE>"following" |
<EXTENDED_NAME_STATE>"regarding” |
<EXTENDED_NAME_STATE>"may" |
<EXTENDED_NAME_STATE>"let"|
<EXTENDED NAME STATE>"he" |
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<EXTENDED NAME STATE>"about"|
<EXTENDED NAME STATE>"again"|
<EXTENDED NAME STATE>"wanting"|
<EXTENDED NAME STATE>"appreciate” | _
<EXTENDED NAME STATE>"was" ’
<EXTENDED NAME STATE>"we're"
<EXTENDED NAME STATE>"or"
<EXTENDED NAME _STATE>"you've"|
<EXTENDED NAME STATE>"right"|
<EXTENDED _NAME STATE>"first" |
<EXTENDED NAME STATE>| |?"tieline" |
<EXTENDED NAME STATE>[ ]?"extension" |
<EXTENDED NAME STATE>"" {digit} |
<EXTENDED NAME STATE>"plecase” {cout << endl; char *q=yytext+sttlen{yytext);
while (g>yytext) unput(*--q); number type=none; BEGIN
PHONE _NUMBER_STATE;}
<EXTENDED NAME STATE>, {ECHO;}

A3}
%%

main{)

{
yylex();
cout << endl;

Thus, by way of example, if the voice message input to the methodology 10
contains the phrase “call me back at 555-1234,” the above program determines that the
phrase “call me back at” matches one of the enumerated expressions. Then, the
information associated with the phrase *call me back at,” namely, “555-1234,” is
identified as the information-bearing portion of the expression, and extracted.

The extracted output data 20 may then be presented to a user. For example, this
may include displaying the information to the user on a display or converting the

information to audio and audibly presenting the information to the user in accordance
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with an output speaker. The extracted data may also be used to take some other specified
action, e.g., place extracted data in an electronic phone book, notify user of a message

from a particularly important person, notify a user of a message on a particular topic, etc.
Referring now to FIG. 2, a block diagram illustrates a generalized hardware
5 architecture of a data processing system suitable for implementing an information
extraction methodology according to the present invention. As shown, the system 30
includes a data capture device 32, a data signal processor 34, a data output device 36, and

memory 38.

The data capture device 32 generally obtains the data stream that is to be
10 processed by the system 30. The device’s specific structure and operations depend on the
application in which the system 1s employed. For example, in a voice mail application,
the data capture device may be a speech processing device capable of taking an audio

stream recorded in accordance with a voice mail system and converting or transcribing

the audio stream to a discrete data or symbol sequence. The device may, for example,

-~; 15 utilize conventional speech recognition techniques or some other known transcription
- techniques. In a text based application, the device may be a digital scanner capable of
i converting a text document into a discrete data or symbol sequence. The device may, for

example, utilize conventional optical character recognition techniques. Of course,
depending on the data type, the data capture device may take on alternate forms.

20 The data signal processor 34 generally performs and/or controls the operations of
the methodologies of the present invention, in conjunction with the memory 38. That 1s,
the signa) processor performs and/or controls the stcpﬁ depicted in the flow diagram of
FIG. 1.

It is to be appreciated that the term “processor” as used herein is intended to

25 include any processing device, such as, for example, one that includes a CPU {central
processing unit) or other processing circuitry. For example, the processor may be a
digital signal processor, as is known in the art. Also the term “processor” may refer to

one or more individual processors. The term “memory” as used herein is intended to
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include any memaory devices associated with a processor or CPU, such as, for example,

RAM, ROM, a fixed memory device (¢.g., hard drive}, a re:ﬁovable memory device (e.g.,

diskette), flash memory, etc. It is to be understood that the previously-generated word

classes and regular expressions used in the class-annotation and expression matching

5 operations, described above in accordance with the invention, may be stored in memory
38 and accessed when required.

Accordingly, one or more computer software programs including instructions or

code for performing Fhe methodologies of the invention, as described herein, may be

stored in one or more of the associated memory devices (e.g., ROM, fixed or removable

- seoun,

iy 30 3

Fmts

10 memory) and, when ready to be utilized, loaded in part or in whole {e.g., into RAM) and
executed by a CPU.
The data output device 36 generally presents the data extraclted from the input

LT e
i Yol Ll

TN B .

data stream to a user. Again, the device’s specific structure and operations depend on the

H P

o

application in which the system is employed. For example, in a veice mail application,

¥

the data capture device may be an audio output system capable of taking the extracted
discrete data and converting the data to a form to be audibly output to the user. The

device may, for example, utilize conventional text-lo-speech or other speech synthesis

techniques. Such techniques may also be used in a text based application. Alternatively,
the device may be a display for visually presenting the extracted data to the user. Of
20 course, depending on the data type, the data output device may take on alternate forms.

It is to be unders_tood that the elements illustrated in the figures may be
implemented in various forms of hardware, software, or combinations thereof, e.g., one or
more digital signal processors with associated memory, application specific integrated
circuit(s), functional circuitry, ene or more appropriately programined general purpose

25 _digital computers with associated memory, etc. For example, the information extraction
methodologies of the invention may be implemented in various personal computing

devices. Given the teachings of the invention provided herein, one of ordinary skill in the
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related art will be able to contemplate other implementations of the elements of the
mvention.

Although illustrative embodiments of the present invention have been described

herein with reference to the accompanying drawings, it is to be understood that the

5 invention is not limited to those precise embodiments, and that various other changes and

modifications may be effected therein by one skilled in the art without departing from the

scope or spirit of the invention.
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Claims
What is claimed is:
1. A method of automatically processing an input sequence of data symbols, the
method comprising the steps of:
Qo 5 identifying at least one regularly ideptifiable expression in the input sequence of
data symbols;
identifying at least a portion of information associated with the at least one
regularly identifiable expression; and

extracting the portion of infopmation.

10 2. The method of clfim 1, wherein the regularly identifiable expression
identifying step comprises comparing the input sequence of data symbols to one or more

previously-stored regularly ddentifiable expressions to determine if there is a match

between a portion of the input sequence and at least one of the previously-stored regularly

identifiable expressions.

15 3. The method of claim 1, further comprising the step of normalizing the input

sequence of data symbols prior to identifying the regularly identifiable expression.

20

YOR920010253US1 19
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6. The method of claim [, wherein thie at least one regularly identifiable
expression comprises a characteristic phrase tha/typically follows a particular portion of
information.

7. The method of claim 1, wherein/she extracted portion of information is used to
take a specified action.

8. The method of claim 1, wherein the extracted portion of information is at least
one of visually and audibly presented to the user.

9. The method of claim 1, wherein the regularly identifiable expression
identifying step is performed ifi accordance with one or more programs writien in one of

the flex, lex, and perl programiming language.

10. The method/ of claim 1, wherein the input sequence of data symbols is
representative of at least one of text data, transcribed spoken data, deoxyribonucleic acid
sequence data, ribonugleic acid sequence data, amino-acid sequence data, audio sequence

data, and video sequence data.

1l. The/method of claim 1, wherein the input sequence of data symbols is
representative of a voice mail message.

12. Apparatus for automatically processing an input sequence of data symbols,
the apparatfs comprising:

at Jeast one processor operative to: (i} identify at least one regularly identifiable
in the input sequence of data symbols; (ii) identify at least a portion of
information associated with the at least one regularly identifiable expression; and (iii}

extract/ the portion of information; and

YOR920010253U81 20
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memory, operatively coupled to the at least ope processor, for storing at least a
portion of results associated with the identifying and ¢xtracting operations.

13. The apparatus of claim 12, wherefn the regularly identifiable expression

identifying operation comprises comparing the/input sequence of data symbols to one or

3 more regularly identifiable expressions, previously stored in the memory, to determine if

%(L' -there is a match between a portion of

previously-stored regularly identifiable epressions.

e input sequence and at least one of the

i’; 14. The apparatus of clainy 12, wherein the at least one processor is further
operative to normalize the input/sequence of dala symbols prior to identifying the

regularly identifiable expression,

15. The apparatus ¢f claim 12, wherein the at least one processor is further
3 operative to identify one of more classes of data symbols in the input sequence prior to

s identifying the regularly jdentifiable expression.

o 16. The appgratus of claim 12, wherein the at least one regularly identifiable
15 expression comprises a characteristic phrase that typically precedes a particular portion of
information,

17. ¢ apparatus of claim 12, wherein the at least one regularly identifiable

expression gbmprises a characteristic phrase that typically follows a particular portion of
informatiop.

20

8. The apparatus of claim 12, wherein the extracted portion of information is

used té take a specified action.
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19. The apparatus of claim 12, whergin the extracted portion of information is at
least one of visually and audibly presented to the user.
20. The apparatus of claim 1Z, wherein the regularly identifiable expression
identifying operation is performed in Accordance with one or more programs written in

one of the flex, lex, and perl progra

21. The apparatus of clgim 12, wherein the input sequence of data symbols is
representative of at least one offtext data, transcribed spoken data, deoxyribonucleic acid
sequence data, ribonucleic acil sequence data, amino-acid sequence data, audio sequence

data, and video sequence dafa.

22. The apparaths of claim 12, wherein the mput sequence of data symbols is
representative of a voige mail message.
23. An cle of manufacture for use in automatically processing an input
sequence of data Symbols, comprising a machine readable medium containing one or
more programs which when executed implement the steps of:

identifyyng at least one regularly identifiable expression in the input sequence of
data symbeols;

identjfying at least a portion of information associated with the at least one
regularly idgntifiable expression; and

exjracting the portion of information.
4. Apparatus for automatically processing an input sequence of data symbeols,

a data capture device for obtaining the input sequence of data symbols;

YOR920010253US81 22
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-presenting the extracted portion of info

at least one processor, operatively coupled to thie data capture device, operative to:
(1) identify at least one regularly identifiable exprgssion in the input sequence of data
symbols; (i1) identify at least a portion of inforplation associated with the at least one
regular expression; and (iit) extract the portion ¢f information;

memory, operatively coupled to the at least one processor, for storing at least a
portion of results associated with the identifying and extracting operations; and
a data output device, operatively coupled to the at least one processor, for
ation to a user.
25. A method of automptically processing an input document, the method
comprising the steps of:

identifying one or morg regular expressions in the input document by comparing
the input document to one of more previously-stored regular expressions to determine if
there is a match betweer a portion of the input document and at least one of the
previously-stored regulag/expressions; and

identifying at lgast a portion of information associated with the at least one regular

expression for extracfion.

YOR920010253U81 23

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443
Page 60 of 164



i5E
‘l.‘.'i

i
i3

o
13

=3

e

w}
=9
IR
HE
i~

i

10

o
i

INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR
EXPRESSION MATCHING

Abstract of the Disclosure

Techniques are provided for enumerating regularly identifiable or stereotypical
phrases that people commonly use to convey particular information, and where exactly in
these phrases the particular information is to be found. In one embodiment, such phrases
are referred to as “regular expressions.”” Using such enumerated phrases, the invention is
able to automatically identify themn in an input data stream and then identify and extract
the particular infonﬁation associated with the phrase that is being sought, e.g., important

or relevant information.

1500-211.APP
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i omney Docket No. YOR920010253US]
DECLARATION O

AS A BELOW NAMED INVENTOR, I hereby declare that: \
My residence, post office address and citizenship are as stated next to my name.
I believe that [ am the original, first and sole (if only one name is listed below), or an original, first and joint inventor (if plural i

names are iisted below), of the subject matter which is claimed and for which a patent is sought on the invention eatitled:
TITLE: INFORMATICON EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING

the specification of which is attached hereto or indicates an attorney docket no. YOR920010253US], or:
7 was filed in the U.S. Patent & Trademark Office on and assigned Serial No. )

O and (if applicable) was amended on

I hereby state that [ have reviewed and understand the contents of the above-identified specification, including the claims,
as amended by any amendment referred to above. 1 acknowledge the duty to disclose information which is material to patentability
and to the examination of this application in accordance with Title 37, Code of Federal Regulations §1.56. I hereby claim foreign
priority benefits under Title 35, U.S. Code §119(a)-(d) or §365(b) of any foreign application(s) for patent or inventor’s certificate,
or §365(a) of any PCT international application which designated at least one country other than the United States, or §119(e) of any
United States provisional application(s}, listed below and have also identified below any foreign applications for patent or inventor’s
certificate having a filing date before that of the application on which prierity is claimed:

Priority Claimed:

fad

i Yes[ 1 Nof ]
(Aputication Number) (Country) (Day/Month/Year filed)

‘: Yes[ ] No[ ]
(Application Number) (Country) (Day/Month/Year filed)

i

[ hereby claim the benefit under Title 35, U.S. Code §120, of any United States application(s), or §365(c}), of any PCT
International application desngnatmg the United States, listed below and, insofar as the subject matter of each of the claims of this
appli€ation is not disclosed in the prior United States or PCT International applications(s) in the manner provided by the first
pardgtaph of Title 35, U.S. Code §112, I acknowledge the duty to disclose information material to patentability as defined in Title
37, Code of Federal Regulations §1.56 which became available between the filing date of the prior application and the national or
PCT nternational filing date of this application:

L1

{Application Serial Number) (Filing Date) (STATUS: patented, pending, abandoned)

(Application Serial Number) {Filing Date) (STATUS: patented, pending, abandoned)

I hereby appoint the following attorneys: MANNY W. SCHECTER, Reg. No. 31,722; LAUREN C. BRUZZONE, Rcg. No, 35,082, CHRISTOPHER
A.HUGHES, Reg No. 26,914, JOHN E, HOEL, Reg. No. 26,279, JOSEPH C. REDMOND, JR., Reg. No. 18,753; STANLEY B. GREEN, Reg. No. 24,351;
STEPHEN C. KAUFMAN, Reg. No. 29,551; ROBERT M. TREPP, Reg. No. 25,933, LOUIS P. HERZBERG, Rep. Na. 41,500; DANIEL P. MORRIS, Reg.
No. 32,053; PAUL J. OTTERSTEDT, Reg. No. 37,411; LOUIS J. PERCELLO, Reg. No. 33,206; DOUGLAS W. CAMERON, Reg. No. 31,596;: MARIAN
UNDERWEISER, Reg. No. 46,134; RICHARD M. LUDWIN, Reg. No. 33,010; MARC A. EHRLICH, Reg. No. 39,966; ROBERT P. TASSINARI, JR.,
Reg. No. 36,030; DEREK 8. JENNINGS, Reg. No. 41,473, GAIL H. ZARICK, Reg. No. 43,303; and TIMOTHY M. FARRELL, Reg. No. 37,321; each of
them of INTERNATIONAL BUSINESS MACHINES CORPORATION, Thomas J. Watson Research Center, P.0O. Box 218, Yorktown Heights, New York
10598, to prosecute this application and 10 transact all business in the U.S. Patent and Trademark Office connected therewith and with any divisional, continuation,
continuation-in-part, reissue or re-examination application, with full power of appointment and with full power to substitute an associate attorney or agent, and
to receive all patents which may issug thereon, and request that all correspondence be addressed to:

William E. Lewis

RYAN, MASON & LEWIS, LLP
90 Forest Avenue

Locust Valley, NY 11560

Tel.: {516) 759-2946
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‘omey Docket No. YOR920010253US1

I HEREBY DECLARE that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under §1001 of Title 18 U.8. Code and that such willful false

statements may jeopardize the validity of the application or any patent issued thereon. i
FULL NAME OF SOLE INVENTOR: _Geoffrey G. Zweig Citizenship US.A.

Inventor’s signature: Date:

Residence & Post Office address: 30 Brookside Drive, Apt. 1A

Greenwich, Connecticut 06830

FULL NAME OF SECOND JOINT INVENTOR: _ Mukund Padmanabhan Citizenship India
Inventor’s signature: Date:
Residence & Post Office address: 19 Old Mamaroneck Road, #5E

White Plains, New York 10605
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Attorney Docket No. YORS200102531J51

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT(S):  Geoffrey G. Zweig et al.

SERIAL NO.: 09/898,289
FILED: July 3, 2001
FOR: _ INFORMATION EXTRACTION FROM DOCUMENTS

WITH REGULAR EXPRESSION MATCHING

ASSOCIATE POWER OF ATTORNEY

Please recognize JOSEPH B. RYAN, Reg. No. 37,922; KEVIN M. MASON, Reg. No.
36,597, WILLIAM E. LEWIS, Reg. No. 39,274; ROBERT J. MAURI, Reg. No. 41,180;
WAYNE L. ELLENBOGEN, Reg. No. 43,602; and JAMES M. LOEFFLER, Reg. No. 37,873;
each of them of RYAN, MASON & LEWIS, LLP, 90 Forest Avenue, Locust Valley, New York
11560 as associate attorneys in the above-mentioned application, with full power to prosecute said
application, to make alterations and amendments therein, and to transact all business in the Patent
and Trademark Office connected therewith.

Telephone calls should be made to William E. Lewis by dialing (516) 759-2946.

All written communications are to be sent to Ryan, Mason & Lewis, LLP, 90 Forest
Avenue, Locust Valley, New York 11560,

Dated: ©CT. | , 20C I @L«\,f’/bﬁtuyw

Paul J, Qt’ﬁérstedt
Registrdtion No. 37,411
Attorney for Applicant(s)

International Business Machines
Corporation

T.J. Watson Research Center

Route 134 and Kitchawan Road
Yorktown Heights, New York 10593
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Application or Dockel Number
PATENT APPLICATION FEE DETERMINATION RECORD O""? 9 ?9:3‘7
Effective Cctober 1, 2000
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
{Column 1) _(Column2) TYPE [ OR SMALL ENTITY
TOTAL CLAIMS as I R 1 RATE | FEE RATE | FEE
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3 - UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS
UNTED STATES PATENT ANC TRADEMARK OFFICE
vasminoon, D.C. 20231

WSRO, Clov
[ AppLicATION NUMBER } FILINGRECEFTDATE |  FIRSTNAMED APPLICANT | ~ ATTORNEY DOCKBT NuMBER ]
05/898,289 07/03/2001 Geoffrey G. Zweig YOR920010253US1

CONFIRMATION NO. 2218
FORMALITIES LETTER

Ryan, Mason & Lewis, LLP R0 00 0000 O

80 Forest Avenue COCO0000000645IE21*
Locust Valley, NY 11560

Date Mailed: 08/21/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The itern(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be cbtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

« The oath or declaration is unsigned.

s To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(s) of
$130 for a non-small enfity, must be submitted with the missing items identified in this letter,
« The balance due by applicantis § 130.

A copy of this notice MUST be returned with the reply.

Customer Service Center
Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY

|
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COMMISSIONER POR FATENTS
LNITED STATES PATENT AND TRADEMARK QOFFICE
WABHINGTCH, D.C, 2023)

www.uspto.gov
l APPLICATION NUMEER | FLING/RECEIPT DATE | FmsTnaMED APPLICANT | ATTORNEY DOCKET NUMBER |
09/898,289 071032001 Geoffrey G. Zweig YOR9200102531181

CONFIRMATION NQ. 2216
FORMALITIES LETTER

0 Y 00 A E GO T

*OC000000006453621"

Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560

Date Maited: 08/21/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Flling Date Granted

An application number and filing date have been accorded ta this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below lo avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

« The path or declaration is unsigned.

» To aveid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of
$130 for a non-small entity, must be submitted with the missing items identified in this lefter,
« The balance due by applicantis $ 130,

A copy of this notice MUST be returned with the reply.

e

Customer Service Center
Initial Patent Examination Division (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE

09/07/2001 HAHMEDL QG000011 500510 09858249
01 FC:105 130,00 CH
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Attorney Docket No. YCR920010253Us1 i

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

» "Express Mail” Label No. EL793517479U8

et H = [ hereby certify that this paper or fee is being deposited with
nt Appllcatlon the United States Postat Service "Express Mail Post Office to

Addressee” service under 37 CFR 1,10 on the date indicated

below and is addressed 10: Assistant Commissioner for

Applicani(s): G.G. Zweig et al. Patents, Washingten, D.C. 20211,

DO(.JkCt No..  YOR920010253US1 Datc of Deposig: September 5, 2001
Serial No.: 09/898,289 é z . 2 E I Z
Filing Date:  July 3, 2001 Signawre:

Group: 2182

Examiner: Unassigned

Title: Information Extraction From Documents
With Regular Expression Matching

TRANSMITTAL OF MISSING PARTS

Assistant Commissioner for Patents
Washington, D.C. 20231
Box Missing Parts

Sir:

In response to the Notice to File Missing Parts dated August 21, 2001, Applicants submit
herewith the following documents to complete the above-referenced patent application:

(1} Assignment with Recordation Form Cover Sheet;
(2} Declaration and Power of Attorney;

(3) Transmittal of Formal Drawings; and

(4) Formal Drawings {1 sheet).

A copy ofthe Notice is enclosed herewith, Please charge International Business Machines
Corporation Deposit Account No, 50-0510 the amount of $130, to cover the surcharge under 37
CFR §1.16(e). In the event of non-payment or improper payment of a required fee, the
Commissioner is authorized to charge or to credit International Business Machines Corporation
Deposit Account Ne. 50-0510 as required to correct the error. A duplicate copy of this letter is

enclosed.
Respectfully submitted,
Wl 3
Date: September 5, 2001 William E. Lewis

Reg. No. 39,274

Attomey for Applicant(s)

Ryan, Mason & Lewis, LLP

90 Forest Avenue

Locust Valley, New York 11560
(516) 759-294¢6
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Attorney Docket No. YOR920010253US1

IN THE UNITED STATES PATENT AND TRADEMARK QFFICE

"Express Mail" Label No. EL7935 1 7479U8
t H ' | hereby certify that this paper or fex is being deposited with
Paten Apphcatlon the United Staies Postal Service "Express Mail Post Office to
Addresses” service under 37 CFR 1.10 on the date indicated
below and is addressed 1o: Assistant Commissioner for

Applicant(s}: G.G. Zweiget al. Patents, Washinglen, D.C. 2023 1.
Docket No.: YORS20010253U8S1

i Date of Deposit: September 5, 2001
Serial No.:  09/898,289 _ .
Filing Date:  July 3, 2001 Signatu

Group: 2182
Examiner: Unassigned
Title: Information Extraction From Documents

With Regular Expression Matching

TRANSMITTAL QF FORMAL DRAWINGS

Assistant Commissioner for Patents
Washington, D.C. 20231

Attention: Official Draftsperson

Sir:
Applicants submit herewith one (1) sheet of formal drawings to complete the above-
referenced patent application.

In the event of non-payment or improper payment of a required fee, the Conymissioner 1s
authorized to charge or to credit International Business Machines Corporation Deposit Account
No. 50-0510 as required to correct the error.

Respectfully submitted,

WGz

Date: September 5, 2001 William E. Lewis
Reg. No. 39,274
Attorney for Applicant(s)
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, New York 11560
(516) 759-2946
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UNITED STATES PATENT AND TRADEMARK OQFFICE

COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WASHINGTDN, DO, 20231

WWW, LS00V
I APPLICATION NUMBER I FILING/RECEIPT DATE l FIRST NAMED APPLICANT { ATTORNEY DOCKET NUMBER ]
09/898,289 07/03/2001 Geoffrey G. Zweig YOR920010253U81

CONFIRMATION NO. 2216

FORMALITIES LETTER
Ryan, Magon & Lewis, LLP '
Ryan, Mason &L T N

Locust Valley, NY 11560

Date Mailed; 10/12/2001

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)
Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 09/05/2001 1o the Notice to File Missing Parts
(Notice) mailed 08/21/2001 and it has been entered into the nonprovisional application. The reply, however, does
not include the following items requirad in the Notice.

The periad of reply remains as set forth in the Notice. Yau may, however, obtain EXTENSIONS OF TIME under
the provisions of 37 CFR 1.136 {(a) accompanied by the appropriate fee (37 CFR 1.17{(a}).

A complete reply must be timely filed to prevent ABANDONMENT of the above-identified application.

The required items noted below SHOULD be filed along with any items required above. The filing date of this
nonprovisional application will be the date of receipt of the items required above,

e The oath or declaration is unsigned.

A copy of this notice MUST be returned with the reply.

Lt

Customer Service Center
Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY
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: Ri67599512 RYaN, MASON & LEWIS PAGE 86
18/2?/?@81‘ 12:04 A A _ ' rney Docket No. YOR920010253 U
' DECLARATION

AS A BELOW NAMED INVENTOR, I hereby declare that:

My residence, post office address and citizenship are as stated next to my name.

I'believe that [ am the origina), first and sole (if only one name is listed below), or an ori ginal. first and joint inventor (¢ phura.
names are listed below), of the subject matter which is claimed and for which a patent is sought on the inventon entitled:

HILE: INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING

the specification of which is attached hereto or indicates an attorney docket no. YOR920010253US1, or:
B was filed in the U.S. Patent & Trademark Office on July 3. 2001 and assigned Seria] No. 09/898.289,
B and (if applicable) was amended on '

I hereby state that I have reviewsd and understand the contents of the above-identified specification, including the claims,
2s amended by any amendment referred to above. [ acknowledge the duty to disclose information which is material to patentability
aqd to the examination of this application in accordance with Title 37, Code of Federal Regulations §1.56. I hereby claim foreign
priority benefits under Title 35, U.S. Code §119(a)-(d) or §365(b) of any foreign application(s) for patent or invenlor’s centificate,
or §365(a) of any PCT international application which designated at least one country other than the United States, or § 1 19(e) of any
United States provisional application(s), listed below and bave also identified below any foreign applications for patent or inventor's
certificate having a filing date before that of the application on which priority is claimed: -

Priority Claimed:
Yes{ ] No[]

(Application Number) (Country) ' (Day/Month/Year filed)

Yes[ ] Nof ]

(Application Nuwmber) (Cauntry) (Day/Month/Year filed)

I bereby claim the benefit under Title 35, ULS. Code §120, of any United States application(s), or §365(¢), of any PCT
International application designating the United States, listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT Internaticnal applications(s) in the manner provided by the firsi
paragraph of Title 35, U.S. Code §112, I acknowledge the duty to disclose information material to patentability as defined in Title
37, Code of Federal Regulations §1.56 which became available between the filing date of the prior application and the national or
PCT intemational filing date of this application:

{Application Serial Number) (Filing Dat¢) (STATUS: patented, pending, abandoned)

(Application Serial Number) (Fifing Date) (STATUS: patented, pending, abandoned)

Thereby appointthe follewing attorneys: MANNY W. SCHECTER, Reg. No, 31,722, LAUREN C. BRUZZONE, Reg. No. 35,082; CHRISTOPHER
A.HUGHES, Reg, No.26,914; JOHN E. HOEL, Reg, No, 26,279, JOSEPH C. REDMOND, JR., Rez. No. 18,753; STANLEY B. GREEN, Reg. Na. 24,351,
STEPHEN C. KAUFMAN, Reg. No, 28,551, ROBERT M. TREPP, Reg. No. 25,933 LOUIS P.HERZBERG, Reg. No. 41,500, DANTEL P. MORRIS, Reg.
No. 32,033; PAUL J. OTTERSTEDT, Reg. No. 37,411; LOUIS J. PERCELLO, Reg. No. 33,206; DOUGLAS W. CAMERON, Reg. No. 31,506; MARIAN
UNDERWEISER, Reg. No, 46,134; RICHARD M. LUDWIN, Reg. No. 33,010: MARC A. EHRLICH, Reg. No., 32,966; ROBERT P. TASSINARI, JR.,
Reg. No. 36,020; DEREK S. JENNINGS, Reg. No. 41,473; GAIL H. ZARICK, Reg. No. 43,303; acd TIMOTHY M. FARRELL, Reg. No. 37,321; each of
them of INTERNATIONAL BUSINESS MACHINES CORPORATION, Thomas 1. Watson Research Center, P.O. Bax 218, Yorktown Heights, New Yark
10598, to prosecute this application and to ransact all business in the U.S. Patent and Trademark Office connccted therewith and with any divisional, continuation,
contintation-in-part, reissuc or re-examination applicaticn, with full power of appointment and with full power 1o substitute an associate tomey or agent, and
te reccive all patents which may issue thereon, and request that all correspondeace be addressed to: :

William E. Lewis

RYAN, MASON & LEWIS, LLP
90 Forest Avenue

Locust Valley, NY 11560

Tel.: (516) 759-2946

i’age lof 2
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AGE 87

bmey Docket No. YOR520010253U8

1e/22/2881 12:04 5167599512, RvaN, MASON & LEIIS

I HEREBY DECLARE that all statements made herein of my own knowledge are tnie and that all statements made on informeatio
and belief are believed to be true; and further that these statements were made with the knowledge that wiltful false statements an
the like so made are punishable by fine or imprisorment, or both, under §1001 of Title 18 1.8, Code and that such willful fals

staternents may jeopardize the validity of the application or any patent issued thereon.

FULL NAME OF FIRST OR SCLE INVENTOR: Geofﬁ-ev G. Zweig

Citizenship DS A

—

Date: __1120/0]

Inventor's signature: [;
Residence & Post Office address: 30Brogkside Drive, Apt. |
Greenwich, Connecticut 06830

Citizenship India

FULL NAME OF SECOND JOINT INVENTOR: _ Mukund PTm@abha.n
Inventor’s signature: kw ‘\ VAN e

Residence & Post Office address: 19 Old Mamaroneck Road, #5E
White Plains, New York 10603

Date: | j_% ! G _l_

Pape 2 of 2
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‘ 2 RYaN, MASON & LEWIS PAGE 18
.1p/22/7881 12:04 5167939% . . . page 1 ot 1

UnttED STaTES PATEﬁ-r AND TRADEMARK Orﬁcs

COMMSEIONER FOR PATENTS
UNITED STATES PATENT AND TRABEMARK OFFICE
Whzninomu, D.C. 20231

. VWU GOV
I APPLIGATION NUMBER | FLINGARECERT DATE |  mreTvamEDAPmCANT | ATTORNEY DOCKET MUMBER |
09/398,289 07/33/2001 Geoffrey G. Zweig YOR9200]0253U5]

. . CONFIRMATION NO, 2216
FORMALITIES LETTER

O o eran S LLP I R G en B
90 Forest Aven b .
anu?st \?alle'.;ﬁ §'$ 11560 CCO0D000006453621

Date Mailed: 08/21/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An applicatian number and filing date have been accorded to this application. The item(s) indicated below,
hawever, are missing. Applicant is given TWO MONTHS from the date of this Netice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of ime may be obtained by
filing a petition accompanied by the extension fee under the pravisions of 37 CFR 1.136(a)..

» The oath or declaration is unsigned.

» To avoid abandonment, & late filing fee or oath or declaration surcharge as set farth in 37 CFR 1.16(e) of
$130 for a non-small entity, must be submitted with the missing items identified in this letter.
» The balance due by applicant is $ 130.

A copy of this notice MUST be returned with the reply.

D

Customer Service Center
Initial Patent Fxamination Division (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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COHIIDF PAPERS .’ ? f %1%

ORIGWALLY FILED oLl
Attorney Docket No. YOR920010253US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application —
Applicant(s): G.G. Zweig et al. Lh;w:i;rgg it this paper :a;Tdedewadu,m it with e

Docket No.:  YOR920010253US1 Cormmissioner for Pan:ns. “?ashingtonrch?é. 2?)23: e

Serial No.:  09/898,289 o P

Filing Date:  July 3, 2001 SinMW—D« November 21, 2001

Group: 2182

Examiner: Unassigned

Title: Information Extraction From Documents

With Regular Expression Matching

LETTER RECE!VED

Assistant Commissioner for Patents FEB ¢ S 2007
Washington, D.C. 20231 Technology Center 2105

Further to the direction of Pierre Batatille of the OIPE, Group Art Unit 2600, we are enclosing
an original executed Declaration for the above-referenced application which had been previously
filed with the U.S: Patent and Trademark Office on July 3, 2001, in response to an outstanding
Notice to File Missing Parts dated August 21, 2001. The Declaration had erroneously been
forwarded to us with a Notice of Recordation of Assignment Document. We would appreciate it if
you could match this Declaration with the file, and call the undersigned attorney at (516) 759-2946
to confirm that this has been done.

Please let me know if you require any additional information.

Respectfully submitted,

Date: November 21, 2001 William E. Lewis
Attorney for Applicant(s)
Reg. No. 39,274
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560
(516) 759-2946
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w23 n.;u DECLARATION

Attomei; Docket No. YOR920010253US 1

AS A .B Low NAMED II}VENTQR I hereby declare that:

retidence, post office Hesdtind citizenship are as stated next to my name.

/  Ibelieve that I am the original, first and sole (if only one name is listed below), or an original, first and joint inventor (if plura/
names are listed below), of the subject matter which is claimed and for which a patent is sought on the inventicon entitled:
T[YLE: INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING

the specification of which is attached hereto or indicates an attorney docket no. YOR9200102531JS1, or:
& was filed in the U.S. Patent & Trademark Office on July 3, 2001 and assigned Serial No. 09/898.289,

O and (if applicable) was amended on

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims,
as amended by any amendment referred to above. | acknowledge the duty to disclose information which is material to patentability
and to the examination of this application in accordance with Title 37, Cede of Federal Regulations §1.56. [ hereby claim foreign
prority benefits under Title 35, U.8, Code §119(a)-(d) or §365(b) of any foreign application(s) for patent or inventor’s certificale,
or §365(a) of any PCT international application which designated at least ane country other than the United States, or §119(e) of any
United Siates provisional application(s), listed below and have also identified below any foreign applications for patent or inventor’s
cerlificate having a filing date before that of the application on which priority is claimed:

Priority Claimed:
Yes[ ] No[ |

(Application Number) (Counitry) (Day/Month/Year filed)

Yes[ ] No[ ]

{Application Number) (Country) (Day/Month/Year filed)

[ hereby claim the benefit under Title 35, U.S. Code §120, of any United States application(s}, or §365(c), of any PCT
[nternational application designating the United States, listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT International applications(s) in the manner provided by the lirst
paragraph of Title 35, U.S. Code §112, 1 acknowledge the duty to disclose information material to patentability as defined in Title
37, Code of Federal Regulations §1.56 which became available between the filing datc of the prior application and the national or
PCT international filing date of this application:

(Application Seria! Number) " (Filing Date) (STATUS: patented, pending, abandoned)

(Application Serial Number) (Filing Date) (STATUS: patented, pending, abandoned)

[hereby appoint the following attomeys: MANNY W.SCHECTER, Reg. No. 31,722; LAUREN C. BRUZZONE, Reg. No. 35,082, CHRISTOPHER
A, HUGHES, Reg. No. 26,914; JOHN E. HOEL, Reg No. 26,279, JOSEPH C, REDMOND, JR., Reg, No. 18,753; STANLEY B, GREEN, Reg. No. 24 351;
STEPHEN C. KAUFMAN, Keg. No. 29,551; ROBERT M. TREPP, Reg. No. 25,933; L.OUIS P. HERZBERG, Reg. No. 41,500; DANIEL P, MORRIS, Rey.
No. 32,053; PAUL J. OTTERSTEDT, Reg. No. 37,41 1; LOUIS J. PERCELLQ, Reg. No. 33,206; DOUGLAS W, CAMERON, Reg. No. 31,595; MARIAN
UNDERWEISER, Reg. No. 46,134; RICHARD M. LUDWIN, Reg. No. 33,010; MARC A. EHRLICH, Reg. No. 39.966; ROBERT I. TASSINARI, JR..
Reg. No. 36,030; DEREK §. JENNINGS, Reg. No. 41,473; GAIL H. ZARICK, Reg. No. 43,303; and TIMOTHY M. FARRELL, Reg. No. 37,321; each of
them of INTERNATIONAL BUSINESS MACHINES CORPORATION, Thomas J. Watsors Research Center, P.O. Box 218, Yorktown Heights, New York
10598; to prosecute this application and to transact all business in the U.S. Patent and Trademark Office connected therewith and with any divisional, continuation,
continuation-in-part, reissue or re-examination application, with full power of appointment and with full power to substitute an associate atlorney or agent, an:l
to receive all paients which may issue thereon, and request that all correspondence be addressed to:

William E. Lewis REC EI\J’ED

RYAN, MASON & LEWIS, LLP 5 5019
90 Forest Avenue FEB 05 2002
Locust Valley, NY 11560 Technology Center 2100

el.: (516) 759-2946

k Pace | of 2
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_ Attoay Docket No. YORS20010253US |
‘ . o : . ]

T HEREBY DECLARE that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the dike so made are punishable by fine or imprisonment, or both, under §1001 of Title 18 U.S. Code and that such willful faise
statements may jeopardize the validity of the application or any patent issued thereon.

}

FULL WAME OF FIRST OR SOLE INVENTOR:; _ Geoffrey . Zweig Citizenship US.A.
Inventor’s signawre: ﬂ%ﬁl A . __24)4;0) Date: 7/70/ o {
Residence & Post Office address: 3%r09£side Drive, Apt. lA’

Greenwich, Connecticut 06830

FULL NAME OF SECOND JOINT INVENTOR: _ Mukund Pagmanabhan Citizenship [ndia
Inventor’s signature: KN\Q 'ﬁ\ 1K,-..__»—-— Date: 1 I% ! O ‘
Residence & Post Office address: 19 Old Mamaroneck Road, #5E

White Plains, New York 10605

Page 2 of 2

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443
Page 80 of 164



AL
b
6/-_-’
s3
Attorney Docket No, YOR920010253US]1

Patent Application

Apphcant(s): GG Zwelg et al . [ hereby certify that this paper is being deposited on this date with the 1.8, Postal
Docket NO.: YORQZ{)O l 0253US i Service as first class mail addressed to the Assistant Commissioner for Patents,

Serial No..  09/898,289 Washinglon. D5 20231
Filing Date:  July 3, 2001

Date: May §, 2002

Group: 2182
‘Exaniner: Unassigned
Title: Information Extraction From Documents
With Regular Expression Matching
RECEIVED
INFORMATION DISCLOSURE STATEMENT ~ MAY 2 3 2002
Technology Center 2100

Assistant Commissioner for Patents
Washington, D.C, 20231

Sir:

Pursuant to 37 C.F.R. §§1.56, 1.97 and 1.98, Applicants’ attorney wishes to bring to the
attention of the Patent and Trademark Office the following document listed on the accompanying
Form PTO-1449 PTO-1449. A copy of each listed document is enclosed.

Other Documents

1. Ratnaprkhi, “A Maximum Entropy Part of Speech Tagger,” Conference on Empirical
Methods in Natural Language Processing, University of Pennsylvania, 1996.

2. Brill, "Transformation-Based Error-Driven Learning and Natvral Language Processing:
A Case Study in Part of Speech Tagging,” Computational Linguistics, December 1995,

It is believed that there is no fee due in conjunction with the filing of this Information
Disclosure Statement. Tn the event of non-payment or improper payment of a required fee, the
Commissioner is authorized to charge or to credit International Business Machines Corporation

Deposit Account No. 50-0510 as required to correct the error.
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The filing of this Information Disclosure Statement shall not be construed as a representation
that a search has been made, or as an admission that the information cited is considered to be

material to patentability, or as a representation that no other material information exists.

Respectfully submitted,

Wl €

Date: May 8, 2002 William E. Lewis
Attorney for Applicant(s)
Reg. No. 39,274
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560
{516) 759-2946
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L Number Hits | Search Text DB Timne stamp

1 276 | 710/65.ccls. USPAT, 2003/07/29 1607
US-PGPUB,
EPC, JPO,
DERWENT,
IBM_TDB

2 7 | (identif$5 or recogniz$s or extract$4) same (data or symbol$2 or USPAT, 2003/07/29 16:.09
word$2 same expression$2) same docurmnent$2 and 710465 .cels. US-PGPUR,
EPO; IPO,
DERWENT,
IBM_TDB

3 0 | (extract$4) with (data or symbol$2 or expression$2) with decument32 USPAT; 2003/07/29 1610
and 710/65 ccls. US-FGPURB,
EPQ, JPO,
DERWENT,
[BM_TDB

- 17846 | (identif$5 or recogniz$5 or extract$4) same (data or symbol$2 or USPAT, 2003/07/29 16:08
word$2 same expression$2) same document$2 US-PGPUB,
EPQ, IPO,
DERWENT;
[BM_TDB

- 6279 | (extract34) same {data or symboi32 or word$2 same expression$2) same | USPAT; 2003/07/28 13:14
decument$2 US-PGPUB,
EPOQ; IPO,
DERWENT,
BM_TDB

- 3242 | (extract§4) with (data or symbol32 or word$2 same expression$2) with | USPAT, 2003707428 13:34
document$2 US-PGPUE;
EPO, JPO,
DERWENT,
IBM_TDB

- . 3330 | (extract$4) with (data or symbol$2 or expression$2) with document$2 USPAT, 2003/07/29 16:10
US-PGPUB,
EPQ, JPO,
DERWENT;,
IEM_TDB

- 8 | (extract$4) with (data adj2 symbol$2) with documents$2 USPAT, 2003/07/28 13:17
US-PGPUB,
EPO;, JPO,
DERWENT;
IBM_TDB

- 3143 | ((extract$4) with (data or symbol32 or word32 or expression$2) with USPAT, 2003/07/28 1339
document$2) and g06f3.ipc. US-PGPUE,
EPO, JPO,
DERWENT,
IBM_TDB

- 13 | ((extract$4) with (data or symbol$2 or word32 or expression$2) with USPAT, 2003/07/28 13:55
{voice neard message)) and g06f8.ipc. US-PGPUB;,
EPO, JPO,
DERWENT,
IBM_TDB

- & | ((extract34) with (data or symbol$2 or word32 or expression$2) with USPAT, 2003/07/28 14:11
(voice neard mail)) and g061%.ipc. US-PGPUB;
EPO; JPO,
DERWENT,
IBM_1DB

- 0 | 20030050782 URPN. USPAT 2003/07/28 13:57
- 43 | ({extract$4) with {(key adj2 word$2) or information$3)) with (voice USPAT;, 2003/07/28 14:14
near4 (messag$3 or mail$3)) and p06fS.ipc. US-PGPUB,
EPO, PO,
DERWENT;
IBM_TDB

Search History 7/29/03 4:11:53PM  Page |

CIAPPS\EASTYWorkspaces\09898289 wsp o, -
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UNITED STATES PATENT AND TRADEMARK OmCE

UNITED $TATES DEPARTMENT OF COMMERCE
United States Pateat and Trademark Office
Addrear: COMMISSIONER FGR PATENTS
Elo' aud‘::!vowgm 123081450

lexan| 1] .
LD BV

I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR AhORNEY DOCKET NGO, CONFIRMATION NO, I
09/898,289 07/03/2001 Geallrey G. Zweig © T YOR920010253US] 2216
7590 08/04/2003
[ EXAMINER ]

Ryan, Mason & Lewis, LLP

90 Forest Avenue
Locust Valley, NY 11560

KNAPP, JUSTIN R

I ART UNIT | PAPER NUMBER l

2182
DATE MAILED: 08/04/2003 7

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)

Zad
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. u. Application Ne. . Applicant(s)
05/898,286 IWEIGET AL.
Office Action Summary Examiner ArtUnit
Justin Knapp 2182

-- The MAILING DATE of this communication appears on the cover sh et with th correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY 1S SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensians of lime may be available under the provisions of 37 CFR 1.1358(a}. In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply epecified above is less than thirty (30) days, 8 reply within the statutory minimum o thirty (30) days will be considered timely.
- W NO period for reply is specifted above, the maximum siatutory perind will apply and will axpire S1X {6) MONTHS from the mailing date of thls communication.
- Failure 1o raply within the sat or extended pariod for reply wilk, by statute, cause the applicafion lo become ABANDONED (235 U.S.C. § 133).
- Any reply received by ihe Office later than three months aftar the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704({b).

Status
1) Responsive to communication(s) filed on 03 July 20071 .
2a)[C] This action is FINAL. 2b)BJ This action is non-final.

3]  Since this application is in condition for allowance except for formal matters, prosecution as to the merits s
closed in accordance with the practice under Ex parfe Quayfe, 1935 C.D. 11, 453 0.G. 213.
Disposition of Claims

H] Claim(s) 7-25is/are pending in the application.

4a) Of the above claim(s) isfare withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)Bd Claim(s) 1-25 is/are rejected.
D] Claim{s) ______ isfare objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers
9)[] The specification is objected to by the Examiner.
10) The drawing(s) filed on 05 September 2001 is/are: a)[<} accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance, See 37 CFR 1.85(a).
1] The proposed drawing cerrection filed on is: a)[_] approved b){] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office acticn.
12)[] The oalh or declaration is objected to by the Examiner.
Priority under 35 U.5.C. §§ 119 and 120
137 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or {f).
a)_]Al by some *c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] cCentified copies of the priority documents have been received in Application No. ____

3.0 Copies of the certified copies of the prionty documents have been received in this Natianal Stage
application from the Intemnational Bureau (PCT Rule 17.2{a}).
* See the attached detailed Office action for a list of the cerlified copies not received.

14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 118(e) (to a provisional application).

a) [J The translation of the foreign language provisional application has been received.
15)J Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment{s)

1) E Notice of References Cited (PTO-892) 4) |:] Interview Summary (PTO-413) Paper No(s).

2) ] Notice of Draftsperson's Patent Drawing Review (PTO0-948) 5) [] Motice of Informal Patent Application {PTC-152)
3) [X] Information Gisclosure Statement(s) (PTO-1449) Papar No(s) 6 . 6) ] Other:

U.S._ Patent and Tradamark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 7
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Application/Control Number: 09/898,289 Page 2
Art Unit: 2182

DETAILED ACTION
Papers Submitted
1. It is hereby acknowledged that the following papers have bee received and placed of
record in the file: Information Disclosure Statement as received 05/20/02; Declaration as

received 01/23/02; Drawings as received 09/05/01.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

() the invention was described m {1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) » patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

3. Claims 1, 3-8, 10-12, 14-19, and 21-24 are rejected under 35 U.S.C, 102(e) as being
anticipated by Adler, et al (herein referred to as Adler), US Patent Number 6,342,901,

4. Referring to method claim 1, apparatus claim 12, and manufacture claim 23, Adler
teaches at least one processor operative to: (1) identify at least one regularly identifiable
expression in the input sequence of data symbols; (ii) identify at least a portion of information
associated with the at least one regularly identifiable expression; and (iit) extract the portion of
information; and memory, operatively coupled to the at least one processor, for storing at least a
portion of results associated with the identifying and extracting operations.

To further explain, Adler teaches that cue words which are “regularly identifiable expressions”

{column 16, lines 10-20 and column 17, lines 40-51) are used to identify portions of information
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within a message (such as the person’s name or phone number). Pointers are then used to mark
those parts of the message. The parts of the message pointed to can then be extracted and stored
(see Figure 13, elements 1312 through 1332 and column 15, line 63 through column 20, line 59).
5. Referring to method claim 3 and apparatus claim 14, Adler teaches wherein the at least
one processor is further operative to normalize the input sequence of data symbols prior to
identifying the regularly identifiable expression. Adler teaches that when a document is scanned,
handwritten messages are converted or normalized to a machine-readable format and then stored
in a database. They can then be identified. (see calumn 13, lines 22-36)

6. Referring to method claim 4 and apparatus claim 15, Adler teaches wherein the at least
onc processor is further operative to identify one or more classes of data symbols in the input
sequence prior to identifying the regularly identifiable expression. A vaciety of classes such as a
name class or a phone number class are identifiable and stored in a database.

7. Referring to method claim 5 and apparatus claim 16, Adler teaches wherein the at least
one regularly identifiable expression comprises a characteristic phrase that typically precedes a
particular portion of information. (see column 20, lines 45-56)

8 Referring to method claim 6 and apparatus claim 17, Adler teaches wherein the at least
one regularly identifiable expression comprises a characteristic phrase that typically follows a
particular portion of information. (sce column 20, lines 45-56)

9. Referring to method claim 7 and apparatus claim 18, Adler teaches wherein the extracted
portion of information is used to take a specified action. Adler teaches a number of actions that

can be performed once the information is extracted. (see column 17, lines 18-31)
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10.  Referring to methed claim 8 and apparatus claim 19, Adler teaches wherein the extracted
portion of information is at least one of visually and audibly presented to the user. Figure 13,
elements 1326, 1328, and 1332 show that extracted information is playable for the user to listen
to.

11.  Referring to method claim 10 and apparatus claim 21, wherein the input sequence of data
symbols is representative of at least one of text data, transcribed spoken data, deoxyribonucleic
acid sequence data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence
data, and video sequence data. As taught herein above, Adler teaches an input sequence of audio
sequence data.

12.  Referring to method claim 11 and apparatus claim 22, wherein the input sequence of data
symbols is represéntative of a voice mail message. (see column 18, examples 1, 2, and 3)

13, Referring to claim 24, Adler teaches an apparatus comprising:

a data capture device for obtaining the input sequence of data symbolé (see figure 2, elements
226, 228, 238),

at least one processor, operatively coupled to the data capture device, operative to: (i) identify at
least one regularly identifiable expresston in the input sequence of data symbols; (i) identify at
least a portion of information associated with the at least one regularly identifiable expression;
and (ii1) extract the portion of information (as taught supra},

memory, operatively coupled to the at least one processor, for storing at least a portion of results
associated with the identifying and extracting operations (see figure 2, element 214); and

a data output device, operatively coupled to the at least one processor, for presenting the

extracted portion of information to a user (see figure 2, elements 230 and 216).
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Claim Rejections - 35 USC § 103
14, The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a} A patent may not be obtained though the invention is not identically disclosed or deseribed as set forth in
section 102 of ths title, 1f the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

15, Claim 2, 9, 13, 20, and 25 are rejected under 35 U.8.C. 103(a) as being unpatentable over
Adler.

16.  Referring to method claims 2 and 25 and apparatus claim 13, Adler does not explicitly
teach wherein the regularly identifiable expression identifying operation comprises comparing
the input sequence of data symbols to one or more regularly identifiable expressions, previously
stored in the memory, to determine if there is a match between a portion of the ‘mpui sequence
and at least one of the previously-stored regularly identifiable expressions. However, Adler, as
taught supra, uses cue words to identify portions of a message. It would have been obvious to
one of ordinary skill in the art at the time the invention was made that Adler’s cue words would
have to be stored in memory ahead of time and used for comparing incoming data for the
purpose of identifying whether input data is a cue word or not.

17.  Referring to method claim 9 and apparatus claim 20, Adler does not explicitly teach
wherein the regularly identifiable expression identifying operation is performed in accordance
with one or more programs written in one of the flex, lex, and perl programming language.
Adler does not teach what programming languages are used in the system taught. However, it

would have been obvious to one of ordinary skill in the art that identifying operation programs
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would be able to be written in a variety of programming languages for the purpose of adding

flexibility to the system.

Conclusion
18.  The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. Applicant is reminded that in amending in response to a rejection of claims, the
patentable novelty must be clearly shown in view of the state of the art disclosed by the
references cited and the objections made. Applicant must aiso show how the amendments avoid
such references and objections.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Justin Knapp whose telephone number is (703) 308-6132. The
examiner can normally be reached on Mon - Fri 9 am - 5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jeffrey Gaftin can be reached on (703) 308-3301. The fax phone numbers for the
organization where this application or proceeding is assigned are (703) 746-7239 for regular
communications and (703) 746-7238 for After Final communications,

Any inquiry of a general nature or relating to the status of this application or proceeding
should be directed to the receptionist whose telephone number is (703) 305-3900.

Justin Knapp

Examiner
Art Umt 2182
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Attorney Docket No. YOR920010253US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

| heteby certify (hat this paper is being deposited on this date with the U.S. Postal
Service as first class mail addressed to the Commissioner for Patents, F.O. Box
1430, Alexandria, VA 22313.1430.

Applicant(s): G.G. Zweig et al.
Docket No.:  YOR920010253US1

Serial No.; 09/898,289 Signatre: Date: November 4, 2003
Filing Date:  July 3, 2001
Group: 2182

Examiner: Justin R. Knapp

Title: Information Extraction from Documents

with Regular Expression Matching RECE !\/ED
NOV 1 0 2003
AMENDMENT TRANSMITTAL TGChﬂOlogY Center 21,09.;

Mail Stop Non-Fee Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Submitted herewith is the following document rclating to the above-identificd patent
application;

{1) Amendment and Responsc to Office Action.

There is no additional fee due in conjunction with the Amendment. In the cvent of
non-payment or improper payment of a required fee, the Commissioner is authorized to charge or
to credit International Business Machines Corporation Deposit Account No. 50-0510 as required
to correct the error,

Respectfully submitted,

Wlw s

Date: November 4, 2003 William E. Lewis
Attorney for Applicant{s)
Reg. No, 39,274
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560
(516) 759-2946
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

Applicant(s): G.G. Zweig et al.
Docket No.:  YORS200102531J81
Serial No.:  09/898,289

Filing Date:  July 3, 2001

Group: 2182

Examiner: Justin R. Knapp

Attomey Dacket No. YOR920010253¥S 1
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.
Signacure: /&%@Mlﬁ/ Date: November 4, 2003

I hereby ceriify that this paper is being deposited on this date with the U.S. Postal
Serviee as first class mail addressed to the Cornmissioncer for Paents, P.O. Box 1450,
Alexandria, VA 22313-1450.

RECEIVED

NOV 10 2003

Title: Information Extraction from Documents Technology Center 2100
. - . - §
with Regular Expression Matching

AMENDMENT AND RESPONSE TO OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In response to the outstanding Office Action dated August 4, 2003, please amend the above-

identified application as follows:
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IN THE CLAIMS

A listing of the claims in the present application is as follows:

1. (Currently Amended) A method of automatically processing an input sequence of data
symbols, the method comprising the steps of:

identifying at least one regularly identifiable expression in the input sequence of data
symbols, wherein the at least one regularly identifiable expression represents a pattern that is
matchable in accordance with a programming language that supports such a regularly identifiable

expression;
identifying at least a portion of information associated with the at least one regularly

identifiable expression; and

extracting the portion of information.

2. (Original) The method ofclaim 1, wherein the regularly identifiable expression identifying
step comprises comparing the input sequence of data symbols to one or more previously-stored

regularly identifiable expressions to determine if there is a match between a portion of the input

sequence and at least one of the previously-stored regularly identifiable expressions.

3. {Original) The method of claim 1, further comprising the step of normalizing the input

sequence of data symbols prior to identifying the regularly identifiable expression,

4. {Original) The method of claim 1, further comprising the step of identifying one or more
classes of data symbols in the input sequence prior to identifying the regularly identifiable

expression,

5. (Original) The method of claim 1, wherein the at least one regularly identifiable
expression comprises a characteristic phrase that typically precedes a particular portion of

information.
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6. (Original) The method of claim 1, wherein the at least one regularly identifiable
expression comprises a characteristic phrase that typically follows a particular portion of

information.

7. {Original) The method of claim 1, wherein the extracted portion of information is used

to take a specified action.

8. (Original)} The method of claim 1, wherein the extracted portion of information is at least

one of visually and audibly presented to the user.

9. {Original) The method of claim 1, wherein the regularly identifiable expression identifying
step is performed in accordance with one or more programs written in one of the flex, lex, and perl

programming language.

10. (Original) The method of claim 1, wherein the input sequence of data symbols is
representative of at least one of text data, transcribed spoken data, deoxyribonucleic acid sequence
data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence data, and video

sequence data.

11. (Original) The method of claim 1, wherein the input sequence of data symbols is

representative of a voice mail message.

12. (Currently Amended) Apparatus for automatically processing an input sequence of data
symbols, the apparatus comprising:
at least one processor operative to: (i) identify at least one regularly identifiable expression

in the input sequence of data symbols, wherein the at least one regularly identifiable expression

represents a pattemn that is matchable in accordance with a programming language that supports such
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aregularly identifiable expression; (ii) identify at least a portion of information associated with the
at least one regularly identifiable expression; and (iii) extract the portion of information; and
memaory, operatively coupled to the at least one processor, for storing at least a portion of

results associated with the identifying and extracting operations.

13. (Original) The apparatus of claim 12, wherein the regularly identifiable expression
identifying operation comprises comparing the input sequence of data symbols to one or more
regularly identifiable expressions, previously stored in the memory, to determine if there is a match
between a portion of the input sequence and at least one of the previously-stored regularly

identifiable expressions.

I4. (Qriginal) The apparatus of claim 12, wherein the at least one processor is further
operative to normalize the input sequence of data symbols prior to identifying the regularly

identifiable expression.

15. {Original) The apparatus of c¢laim 12, wherein the at least one processor is further
operative to identify one or more classes of data symbols in the input sequence prior to identifying

the regularly identifiable expression.

16. (Original} The apparatus of claim 12, wherein the at least one regularly identifiable
expression comprises a characteristic phrase that typically precedes a particular portion of

information.

17. (Criginal) The apparatus of claim 12, wherein the at least one regubarly identifiable
expression comprises a characteristic phrase that typically follows a particular portion of

information.
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18. (Original) The apparatus of claim 12, wherein the extracted portion of information is

used to take a specified action.

19. (Original} The apparatus of claim 12, wherein the extracted portion of information is at

least one of visually and audibly presented to the user.

20. (Original) The apparatus of claim 12, wherein the regularly identifiable expression
identifying operation is performed in accordance with one or more programs written in one of the

flex, lex, and perl programming language.

21. (Original) The apparatus of claim 12, wherein the input sequence of data symbols is
representative of at least one of text data, transcribed spoken data, deoxyribonucleic acid sequence
data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence data, and video

sequence data.

22. {Original) The apparatus of claim 12, wherein the input sequence of data symbols is

representative of a voice mail message.

23. {Currently Amended) An article of manufacture for use in automatically processing an
input sequence of data symbols, comprising a machine readable medium containing one or more
programs which when executed implement the steps of;

identifying at least one regularly identifiable expression in the input sequence of data

symbols, wherein the at least one regularly identifiable expression represents a pattern that is

matchable in accordance with a programming language that supports such a regularly identifiable

gxpression;
identifying at least a portion of information associated with the at least one regularly

identifiable expression; and

extracting the portion of information.
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24. (Currently Amended) Apparatus for automatically processing an input sequence of data
symbols, the apparatus comprising:
a data capture device for obtaining the input sequence of data symbols;

at least one processor, operatively coupled to the data capture device, operative to: (i} identify

at least one regularly identifiable expression in the input sequence of data symbols, wherein the at

least one regularly identifiable expression represents a pattern that is matchable in accordance with

a programming language that supports such a regutarly identifiable expression; (i1) identify at least

a portion of information associated with the at least one regular expression; and (iii) extract the
portion of information;

memory, operatively coupled to the at least one processor, for storing at least a portion of
results associated with the identifying and extracting operations; and

a data output device, operatively coupled to the at least one processor, for presenting the

extracted portion of information to a user.

25, (Currently Amended) A method of automatically processing an input document, the
method comprising the steps of:

identifying one or more regular expressions in the input document by comparing the input
document to one or more previously-stored regular expressions to determine if there is a match
between a portion of the input document and at least one of the previously-stored regular

expressions, wherein a repular expression represents a pattern that is matchable in accordance with
P

a_programming language that supports such a regular expression; and

identifying at least a portion of information associated with the at least one regular expression

for extraction.
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REMARKS

The present application was filed on July 3, 2001 with claims 1-25. Claims 1, 12, 23, 24 and
25 are independent. In the outstanding Office Action, the Examiner: (i) rejected claims 1, 3-8, 10-
12, 14-19 and 21-24 under 35 U.S.C. §102(¢) as being anticipated by U.S. Patent No. 6,342,501 to
Adler et al. (hereinafter “Adler”); and (ii) rejected claims 2, 9, 13, 20 and 25 under 35 U.S.C.
§103(a) as being unpatentable over Adler.

While Applicants believe that the claims as originally filed are patentably distinguishable
over Adler, Applicants have amended independent claims 1, 12, 23, 24 and 25 in a sincere effort to
expedite the present application through to issuance. More particularly, Applicants have added the

language wherein the at least one regularly identifiable expression (“regular expression’ in claim 25)

represents a pattern that is matchable in accordance with a programming language that supporis such

aregularly identifiable expression. Support for this amendment may be found throughout the present
specification, for example, see page 4, line 23, through page 3, line 6.

An example of such a pattern is provided on page 5, lines 20-23, of the present specification:
“[fTor example, a set of personal names such as those found in a phone book may be identified as
a ‘person-name’ class. Subsequently, patterns of the form ‘Hi, it’s <person-name>+’ can be
matched, and the words matching the “person-name” tokens can be displayed as the caller.”

The Office Action contends that the “cue words” in Adler are the same as the regularly
identifiable expressions of the claimed invention. However, this is not accurate. As the claimed
invention now expressly recites, a regularly identifiable expression rcpresenté a pattern that is
matchable in accordance with a programming language that supports such a regularly identifiable
expression. The “cue words™ of Adler are merely discrete words thatare partofalimited vocabulary
that are recognizable by a voice recognition system {column 16, lines 5-20, of Adler), and thus do
not represent patterns that are matchable in accordance with a programming language that supports
such patterns, as in the claimed invention. Advantageously, such patterns of the claimed invention
may encompass more than a limited vocabulary of cue words associated with a voice recognition

system.
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The discrete cue word recognition used by Adler is effectively similar to the conventional
word tagging approach discussed in the background section of the present specification, e.g., page
1, line 18, through page 2, line 3. That is, since Adler employs discrete cue words recognizable by
a voice recognition system, Adler does not teach or suggest that the cue words can be stored in one
of several common programming languages, e.g.,as a “flex,” “lex” or “perl” program, as is possible
in accordance with the claimed invention. Such programming languages have built-in support for
regular expressions. Secondly, since Adler employs discrete cue words recognizable by a voice
recognition system, Adler does not teach or suggest pattern matching and information extraction
using highly optimized standard programs, as is possible in accordance with the claimed invention.
Thirdly, since Adler employs discrete cue words recognizable by a voice recognition system, Adler
does not teach or suggest that the cue words can be identified without the expensive and time
consuming step of gathering and annotating a “training™ database, as is possible in accordance with
the claimed invention. It is known that voice recognition systems, such as those used by Adler to
recognize cue words, must typically be trained using some appropriate training corpus. Thus, since
Adler employs discrete cue words recognizable by a voice recognition systern, Adler teaches away
from the principles of the claimed invention.

For at least the above reasons, Applicants respectfully assert that independent claims 1, 12,
23, 24 and 25 are patentable over Adler. Further, it is respectfully asserted that dependent ¢laims
2-11 and 13-22 are patentable over Adler not only duc to their respective dependence from
independent claims 1 and 12, but also because such claims recite patentable subject matter in their
own right. By way of example only, claims 9 and 20 recite that the regularly identifiable expression
identifying operation is performed in accordance with one or more programs written in one of the
flex, lex, and perl programming language. Despite the contention to the contrary in the Office

Action, Adler does not teach or suggest this feature since Adler employs a voice recognition system.
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In view of the above, Applicants believe that claims 1-25 are in condition for allowance, and

respectfully request withdrawal of the §102(e) and §103(a) rejections.

Respectfully submitted,

WAL s

Date: November 4, 2003 William E. Lewis
Attorney for Applicant(s)
Reg. No. 39,274
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560
{516) 759-2946
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US-PGPUB;
EPCO, JPO;,
DERWENT;
[BM_TDB
USPAT,
US-PGFUB;
EPQ, JPO,
DERWENT;
IBM_TDB
USPAT,
US-PGPUB;
EPO, JPO,
DERWENT;
IBM_TDB
USPAT,
US.-PGPUR,
EPG;, TPG,
DERWENT;
IBM TDB
USPAT;
US-PGPUB,
EBG, IPQ),
DERWENT;
IBM_TDB
USPAT;
US-PGPUB,
EPC;, JPC;
DERWENT;
IBM_TDB
USPAT

2004/01/25 19:42

2004/01/25 1943

2004/01/25 19:43

2004/01/25 19.44

2004/01/23 14:33

2003/07/28 1314

2003407128 13:34

2003/07/29 16:10

2003/07/28 13:17

2004/01/25 1944

2004/01/25 19:43

2003/07/28 14:11

2003/07/28 13:57

Scarch Hislory

1/25/04 74425 PM  Page |

CAAPPS\EASTYWorkspuacesi09898289. wsp
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N 43 | ({extract$4) with ((key adj2 word32) or information$3)) with (voice USPAT, —’ 2004/01/23 14:23
neard (messag$3 or mail$3)) and g06MY.ipc. US.-PGPUR;
: EFQ; JPO,
DERWENT;
BM_TDR
- 276 | T10/65 ccls. USPAT; 2003/07/29 16:07
US-PGPUB,
EPOQ; JPO,
DERWENT;
IBM_TDB
- 7 | (identif$5 or recogniz$s or extract$4) same (data or symbol$2 or USPAT; 2003/07729 16:09
word$2 same expression$2) same docurment32 and 710/65.ccls. US-PGPUB,
EPO, JPQ,
DERWENT;
IBM_TDB
- 0 | (extract$4) with (data or symbol32 or expression$2) with document$2 USPAT; 2003/07/29 16.10
and 710/65.ccls. US-PGPUR;
EPO; JPO,
DERWENT;
IBM_TDB
- 14 | ({extract$4) with (data or symbol$2 or word$2 or expression$2) with USPAT, 2004/01/23 14:31
(voice neard message)) and g06(%.ipe. US-PGPUB;
EPQ; JPO;
DERWENT,
IBM_TDB
- 230 | 710/16 ccls. USPAT; 2004/01123 14:31
US-PGPUB;
EF0;, JFO,
DERWENT,
IBM_TDB
- 459691 | {identif§S5 or recogniz$5 or exiract$4) same (data or symbol32 or USPAT; 2004/01/25 19:43
word$2 same expression$?) US-PGPUR,
EPQ: JPO,
DERWENT,
IBM_TDB
- 135 | 7T10/16.ccels. and ((identif35 or recogniz$3 or extract$4) same (data or USPAT; 2004/01/23 14:35
symbol32 or word$2 same expression$2)) US-PGPUB,
EPQ;, JPO,
DERWENT,
IBM_TDB
- 0 | (710/16.ccls. and {(identif¥5 or recogniz$5 or extract$4) same (data or USPAT, 2004/01/23 15:00
symbol32 or word32 same expression$2))) same voice US-PGPUR,

- 4 [ (flex or lex or perl} with (expression$2 with extract$3) USPAT, 2004/01/23 15:07
US-PGPUB,
EPQ; JPQ,
DERWENT,
IBM_TDB
- 0 | (flex or lex or perl) with (phrase with extract§3) USPAT, 2004/01/23 15:07
US-PGPUB;,
EPO; JPO;
DERWENT,
IBM_TDBE
- 1 | (flex or lex or perl) with (phrase$2 with exiract$3) USPAT, 2004/01/23 15:07
US-PGFUB;
EPQ, JFO,
DERWENT;,
IBM_TDB

Search History 1/25/04 74425 PM  Page 2
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,_‘. Application No. _ Applicant{s)
09/898 284 ZWEIGET AL
Offic Action Summary . Examiner A UnA
Justin Knapp 2182

-- The MAILING DATE of this communication appears on the caver sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY I8 SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.,

- Extensions of time may ba available under the pravisions of 37 CFR 1.136(a). In no event, however, may a reply be timely hled
after SIX (6) MONTHS from the mailing date of this communication.
- Itthe period for reply specilied above s less than thirty (30) days, a reply within the stalufory minirnum of thirty (30) days will be considered timely.
- W NO periad for reply is specified above, the maximum slalutory periad will apply and will axpire SIX (8) MONTHS from the mailing dale of {his communication.
- Failure to reply within the set or extended period for reply will, by statule, cause lhe application to become ABANDONED (35 10.5.C.§ 133).
- Any reply received by the Office laler than three months after the mailing date of this communication, even il timely filed, may reduce any
earned paten lerm adjustmeni. See 37 CFR 1.704(b}.

Status
1)[X) Responsive to communication(s) filed on 06 November 2003.
2a)X This action is FINAL. 2b)[] This action is non-final,

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parfe Quayle, 1935 C.D. 11, 453 0.G. 213,

Disposition of Claims

4 Claim(s) 1-25 isfare pending in the application.
4a) Of the above claim(s) _____ isfare withdrawn from consideration.
5[] Claim(s) isfare allowed.
6)J Claim{s) 1-10,12-21 and 23-25 is/are rejected.
7 Claim(s) 17 and 22 isfare objected to.
8)[] Claim(s) ____ are subject to restriction andfor election requirement.

Application Papers

9] The specification is objected 1o by the Examiner.
10y} The drawing(s) filed on isfare: a)[] accepied or b)['] objected 1o by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s} is objected to. See 37 CFR 1.121(d}.
11[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
Priority under 35 U.8.C. §§ 119 and 120

12)[] Acknowledgment is made of a claim for foreign priorily under 35 U.3.C. § 119(a)-(d) or (f).
a)J Al b)J Some * )] None of:
1.0 Certified copies of the priority documents have been received.
2.0 cCertified copies of the priority documents have been received in Application No.
3.0 copies of the certified copies of the priority documents have been received in this Natlonal Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the cerlified copies not received.
13)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (lo a provisional application)
since a specific reference was included in the first sentence of the specification or in an Application Data Sheet.
37 CFR1.78. '
a) [] The translation of the foreign language provisional application has been received.

14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.

Attachment|s)

1) Natice of References Cited [PTO-592) 4y D Interview Summary {(PT0-413) Paper No{s).
2) [:I Notice of Draftsperson's Patent Drawing Review (PTO-948) Sy D Netice of Infermal Patent Application (PTO-152)
3) I:] Information Disclosure Statement(s) {PTO-1449) Paper No(s) . 8) D Other:

\J.S. Patont and Trademark Cflice
PTOL-326 {Rev. 11-03) Office Action Summary Par of Paper No_ &
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Application/Control Number: 09/898,289 Page 2
Art Unit: 2182

DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled 10 a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122{b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by ancther filed in the United States before the inventien by the applicant for patent, cxcept that an
international application filed under the treaty defined in section 331(a) shall have the effects for purposes of this
subsection of an apphcation filed in the United States only if the international application designated the United
States and was published under Article 21¢2} of such treaty in the English language.

2. Claims 1-10, 12-21, and 23-24 are rejected under 35 U.8.C. 102(e) as being anticipated
by Klein, et al (herein referred to as Klein), US Patent Application Pub No. US 2002/0194026,

3 Referring to method claim 1, apparatus claim 12, and manufacture claim 23, Klein
teaches at least one processor operative to: (i) identify at least one regularly identifiable
expression in the input sequence of data symbols, wherein the at least one regularly identifiable
expression represents a pattern that is matchable in accordance with a programming language
that supports such a regularly identifiable expression, (ii) identify at least a portion of
information associated with the at least one regularly identifiable expression; and (i1i) extract the
portion of information; and memory, operatively coupled to the at least one processor, for storing
at least a portion of results associated with the identifying and extracting operations.

To further explain, Klein teaches the process of extracting and storing data in one embodiment of
the invention in figures 4 through 9 and section [0047]. In a sequence of data symbols that
makes up an inputted document, several regularly identifiable expression patterns are identified.

A PERL language regular expression parser is used along with a rule set that includes a library of
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Application/Control Number: 09/898 289 Page 3
Art Unit: 2182

regular expressions that define how information is delimited. A portion of the patient
information is identified, extracted, and stored.

4, Referring to method claim 2 and apparatus claim 13, Klein teaches wherein the regularly
identifiable expression identifying operation comprises comparing the input sequence of data
symbols to one or more regularly identifiable expressions, previously stored in the memory, to
determine if there is a match between a portion of the input sequence and at least one of the
previously-stored regularly identifiable expressions. As seen in section [0047] a rule set includes
a library of regular expressions to use to determing is there is a match between a portion of the
input scqluence and at least one of the previously-stored regularly identifiable expressions.

5. Referring to method claim 3 and apparatus claim 14, Klein teaches wherein the at least
one processor is further operative to normalize the input sequence of data symbols prior to
identifving the regularly identifiable expression. Klein teaches that when a document is entered,
it is normalized by removing all the formatting in the document,

6. Referring to method claim 4 and apparatus claim 15, Klein teaches wherein the at least
one processor is further operative to identify one or more classes of data symbols in the input
sequence prior to identifying the regularly identifiable expression. Klein teaches a library of rule
sets that is itself a class of what regular expressions to identify.

7. Referring to method claim 5 and apparatus claim 16, Klein teaches wherein the at least
one regularly identifiable expression comprises a characteristic phrase that typically precedes a

particular portion of information. See figures 4-9.
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Application/Control Number: 09/898,289 Page 4
Art Unit: 2182
8. Referring to method claim 6 and apparatus claim 17, Klein teaches wherein the at least

one regularly identifiable expression comprises a characteristic phrase that typically follows a
particular portion of information. See figures 4-9.

9. Referring to method claim 7 and apparatus claim 18, Klein teaches wherein the extracted
portion of information is used to take a specified action. Once the information is extracted, it is
analyzed using a Care Guidelines Database (see section [0048])

10.  Referring to method claim 8 and apparatus claim 19, Klein teaches wherein the extracted
portion of information is at least one of visually and audibly presented to the user. Klein teaches
a portion of information is visual presented to the user in figures 4-9.

11.  Referring to method claim 9 and apparatus claim 20, Klein teaches wherein the regularly
identifiable expression identifying operation is performed in accordance with one or more
programs written in one of the flex, lex, and perl programming language. As taught herein
above, Klein uses the perl programming language.

12.  Referring to method claim 10 and apparatus claim 21, wherein the input sequence of data
symbols is representative of at least one of text data, transcribed spoken data, deoxyribonucleic
acid sequence data, ribonucleic acid sequence data, amino-acid sequence data, audio sequence
data, and video sequence data. As taught herein above, Klein teaches an input sequence of text
data.

13, Referring to claim 24, Klein teaches an apparatus comprising;

a data capture device for obtaining the input sequence of data symbols (see figure 1);

at least one processor, operatively coupled to the data capture device, operative to: (i) identify at

least one regularly identifiable expression in the input sequence of data symbols wherein the at
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least one regularly identifiable expression represents a pattern that is matchable in accordance
with a programming language that supports such a regularly identifiable expression, (ii) identify
at least a portion of information associated with the at least one regularly identifiable expression;
and (i11) extract the portion of information (as taught supra);

memory, operatively coupled to the at least one processor, for storing at least a portion of results
associated with the identifying and extracting operations (as taught supra); and

a data output device, operatively coupled to the at least one processor, for presenting the
extracted portion of information to a user (see figure 9).

14, Referring to claim 25, Klein teaches a method comprising;

identifying one or more regular expressions in the input document by comparing the input
document to one or more previously-stored regular expressions to determine if there is a match
between a portion of the input document and at least one of the previously-stored regular
expressions, wherein a regular expression represents a pattern that is matchable in accordance
with a programiming language that supports such a regular expression; and

identifying at least a portion of information associated with the at least one regular expression for

extraction (the limitations are taught in the rejections of claims 1 and 2),

Allowable Subject Matter
15, Method claim 11 and apparatus claim 22 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.
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Response to Arguments
16.  Applicant's arguments with respect to claims 1-25 on pages 7-8 in Amendment A
received 11/06/03 have been considered but are moot in view of the new ground(s) of rejection

supra.

Conclusion
17. THIS ACTION 1S MADE FINAL. Applicant is rerninded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened stalutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing
date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Justin Knapp whose telephone number is (703) 308-6132. The
examiner can normally be reached on Mon - Fri 9 am - 5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jeffrey Gaffin can be reached on (703) 308-3301. The fax phone number for the

organization where this application or proceeding is assigned is (703) 746-7239.
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Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.

Justin Knapp
Examiner
Art Unit 2182

January 25, 2004

1 7
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Notic of Ref rences Cit d e AU
Justin Knapp 2182 Page 1 of 1
U.S. PATENT DOCUMENTS
* cgumg%c;;r:_imebueTzs; Code MMI?:!\E'YY Name Classification
A | US-2002/0194026 12-2002 Klein et al. 705/2
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Patent Application

Applicant(s}). G.G. Zweig et al.
Docket No.:  YOR920010253US1
Serial No.: 09/898,289

Filing Date:  July 3, 2001

Attorney Docket No. YORS20010253US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| heretw certify that this paper is being deposited on this date with the U S, Postal
Service as first class mail addressed to the Commissioner for Patents, P.O. Box 1450,

Alexandria, VA 22313-1450.
. -
Signature: - Date: April 29, 2004

v

Group: 2182
Examiner:  Justin R. Knapp RECE'VED
Title: Information Extraction from Documents MAY 05 2004
with Regular Expression Matchin
Biar Bep & Technology Genter 2100

RESPONSE TO FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In response to the outstanding final Office Action dated January 29, 2004, please consider

the following remarks:
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Attorney Docket No. YOR920010253US1

REMARKS

The present application was filed on July 3, 2001 with claims 1-25. Claims I, 12, and 23-25
are independent. In the outstanding final Office Action, the Examiner: (i) rejected claims 1-10, 12-
21,23-25 under 35 U.S.C. §102(e) as being anticipated by U.S. Patent Application Publication No.
US 2002/0194026 1o Klein et al. (hereinafter *Klein").

Applicants acknowledge the indication of allowable subject matter in claims 11 and 22,

With regard to the rejection of claims 1-10, 12-21 and 23-25 under 35 U.S.C. §102(e) as
being anticipated by Klein, Applicants submit herewith a declaration under 37 C.F.R. §1.131. The
declaration 1s signed by the inventors named on the present application. The declaration and the
exhibit attached thereto evidence the conception of an invention falling within independent claims
1,12, 23-25 and at lcast one or more dependent claims, at keast as early as March 14, 2001, and thus
prior to the June 13, 2001 effective date of Klein. The declaration further evidences due diligence
from March [4, 2001 until the filing date of July 3, 2001.

In view of the above, Applicants believe that claims 1-25 are in condition for allowance, and

respectfully request withdrawal of the §102(¢e) rejection.

Respectfutly submitted,

At A A

Date: April 29, 2004 Robert W. Griffith
Attorney for Applicant(s)
Reg. No. 48,956
Ryan, Mason & Lewis, LLP
90 Forest Avenue
Locust Valley, NY 11560
(516) 759-4547

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443
Page 116 of 164



YOR920010253US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

Applicant(s): G.G. Zweig et al.

Case: YOR920010253US1 RECEIVED
Serial No.:  09/898.289 -
Filing Date:  July 3, 2001 MAY 05 2004
Group: 2182 :

Examiner:  Justin R. Knapp Technology Center 2100

Title: Information Extraction from Documents
with Regular Expression Matching

LA ON OR INVENTI C.ER. 1
We, the undersigned, hereby declare and state as follows:
1. We are the named inventors on the above-referenced U.S. patent application.

2. The invention that is the subject of the present application was conceived at least as early
as March 14, 2001, On or about this date, an IBM disclosure document for an invention entitled
“Information Extraction from Documents with Regular Expression Matching” was sent to the
inventors’ attorneys at the law firm of Ryan, Mason & Lewis, LLP, for preparation of arelated patent
application. The accompanying letter, dated March 14, 2001, from IBM in-house counsel Paul J.
Ottersiedt and the IBM disclosure document are attached hereto as Exhibit 1,

3. The IBM disclosure document was written by inventors Geoffrey G. Zweig and Mukund
Padmanablian. )
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4. Due diligence was performed in the preparation of a patent application from the date the
letter and IBM disclosure document were received until the application was filed on July 3, 2001,

5. All statements made herein of our own knowledge are true, and all statements made on

information and belief are belisved to be true.

6. We understand that willful false statemenis and the like are punishable by fine or
imprisonment, or both, under 18 U.S.C. §1001, and may jeopardize the validity of the application

or any patent issuing thereon.

Date; L{ZZfZOL{ G%ﬂé:‘i‘

Geofficy G. Zweig -

Mulamnd Padmanabhan
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Thomas J Watson Research Center
PO Box 218
Yorktonm Heights, NY 10508

March 14, 2001

William Lewis, Esq.

Ryan, Mason & Lewis, LLP W:tTEicTElli\;«EN?(S

90 Forest Avenue

Locust Valley, New York 11560 w,,"??ﬁf I;EWIS, i

Re: IBM Docket Number: YOR920010253
Title: “INFOBMATION EXTRACTION FROM DOCUMENTS WITH

REGULAR EXPRESSION MATCHING”

Dear Bill:

Please prepare a U.S. Patent Application for filing in the U.S. Patent and
Trademark Office for the above referenced docket. This application is to be prepared in
accordance with the iIBM Outside Counsel Instructions in EPC format.

It is desired that this office be informed at all points involving scope of coverage and
financial decisions. We wish that you handle the preparation and filing of all formal
papers. Please note that the following paragraph should be used for the Power of
Attorney.,

POWER OF ATTORNEY: As a named inventor | hereby appoint the following attorney(s) andfor agent(s) to prosecute this
zﬂﬁ::f:::on and transact all business in the Patent and Trademark Office connected therewith (list name and registration

Manny W. Schecter {Reg. 31,722), Lauren Bruzzone (Req. 35,082), Christopher A. Hughes (Reg.
26,914), John E. Hoel (Reg. 26,279), Joseph C. Redmond, Jr. (Reg. 18,753), Paul J. Otterstedt
(Reg. 37,411), Douglas W. Cameron (Reg. 31,596), Stephen C. Kaufman (Reg. 29,551), Danle{ P.
Moris (Reg. 32,053), Louls J. Perceflo (Reg. 33,206), Marian Underweiser (Reg. 46,134), Robert
M. Trepp (Reg. 25,933}, Louls P. Herzberg (Reg. 41,500) Richard M. Ludwin (Req. 33,010), Marc
A. Ehrlich (Reg. 39,966), Robert P. Tassinari, Jr. (Reg. 36, 030}, Derek S. Jennings (Reg. 41,
473), Gail Zarick (Reg. 43,303) and Timothy M. Farrell (Reg. 37,321).

Send Correspondence to: Outside Counsel
Direct Telephone Calls to: (name and telephone number) Outside Counsel

An Associate Power of Attorney form should be prepared and forwarded to this office
for signature.
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Please be advised that an additional step in our procedure is required when filing ALL
original IBM Yorktown Patent Applications in the USPTO, The additional step is that a
“Taiwan Qath & Assignment” form must be completed. The form must have all the
required information completely filled in and must be signed and dated by ali named
inventors in the subject patent application. The second page of the two page form has
a section entitled, “Note 1", which contains an alphabetized code reference depicting
what information must be enlered into each corresponding letter field (example: (a), (b),
etc.). When the form is complete, and all inventor(s} signatures and dates have been
obtained, please forward the original Taiwan Oath & Assignment back to my office.

Please have your illustrator prepare formal drawings for the applications. Docket
number on drawings must be consistent with docket number on application. In the
event these applications are filed with informal drawings, please provide us with formal
drawings within six weeks after the filing date. Should you have any questions
regarding the preparation of formal drawings, please contact me at (914) 945-3158.

Inventors:
Geoffrey G. Zweig 1-914-945-1204 Yarktown: 23-123
Mukund Padmanabhan 1-914-945-2929 Yorktown: 23-108D

‘Geoffrey G. Zweig is the Inventor Contact.

Very {fuly yougs,

ad /] Offensteddt™

Paul J. Otterstedt
Attorney ﬁ?Law Dept.

PJO:jd
Enclosures

cc: Barbara Rasa
Geoffrey G. Zweig
Mukund Padmanabhan

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443
Page 120 of 164



Information Extraction from Documents with Regular Expression Matching

Geoffrey Zweig and Mukund Padmanabhan
YORR-2000-0731

Background of the Invention

1. Field of the Invention

The present invention relates to automatic information extraction from written and spoken
documents.

2. Background of the Invention

There are many situations in which it is desireable to extract key pieces of information from
documents. For example, in transcribed voicemail messages, the name of the caller and any return
numbers that were left are crucial for summarizing the call. Or when resumes are submitted to a company
along with a cover letter, it is desireable to extract the job objective and salary requirements of the
applicant, in order to determine if a suitable match exists. This invention comprises a simple, efficient,
and effective way of extracting such information.

In the past, several techniques have been developed to solve the somewhat simpler problem of
“named entity extraction.” In this task, the goal is to identify all occurrences of certain classes of words in
a document. For example, all the person-names, city-names, dates, and times might be identified. One way
of identifying such entities is to train a statistical classification system to tag each word in the document as
either a “person-name,” “city-name,” “date,” “time,” or “other” word. Examples of this sort of approach
can be found in, e.g. Ratnaprkhi (“A Maximuwn Entropy Part of Speech Tagger,” In Eric Briil and
Kemmneth Church, editors, Conference an Empirical Methods in Natural Language Processing, University
of Pennsylvania, 1996) and Brill (“Transformation-Based Error-Driven Learning and Natural
Language Processing: A Case Study in Part of Speech Tagging,” inComputational Linguistics,
Dec. 1995). While the problem of extracting key pieces of information can also be viewed as a tagging
problem - in which each word is tagged as either “key information™ or “irrelevant,” the present invention
takes a more direct approach and exploits the readily-identifiable structure of language to explicitly
identify the portions of text that are important, _

In common linguistic usage, people usually convey information in highly stereotyped ways. So, for
example, in a phone call, the caller is likely to identify himself in one of just a few ways, e g “Hi
<recipient-name> it's <caller-name>" or “<recipient-name> <caller-name> here > Or in a cover letier, a
job applicant is likely to express his interest with a phrase like “I am looking for a job in <field>.”

The basic idea of this invention is to enumerate all the stereotypical phrases that peaple use to
convey important information, and where exactly in these phrases the inormation is to be found. This
approach has several advantages over the previously mentioned tagging approach. First, the phrases are
readily expressible as regular expressions, and this allows them to be stored in one of several common
programming langauages, e.g. As a “flex” or “perl” program. Both these langauges have built-in support
for regular expressions. Secondly, the use of regular-expression technology enables extremely fast pattern
matching and information extraction with highly optimized standard programs, Thirdly, the phrases can be
identified without the expensive and time consuming step of gathering and annotating a large “training”
database. Finally, if desired, the technique can be combined with statistical based procedures, e.g. By using
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the phrases as features in a statistical system, or by using a statistical procedure to automatically collect a
large pool of candidate phrases which can then be selected for inclusion by a human.

Summary of the Invention

“This tnvention consists of using regutar expressions to identify the information-bearing portions of a
document, and the explicit identity of the information found therein. Regular expressions (Aho Hoperoft
and Ullman) consist of symbolic strings, typically word sequences, that can be constructed by the basic
operations of “and” and “or” acting on a atomic alphabet of symbols. So, for example, the pattern ** The
dog” will match orly when the symbol the “the” is followed by the symbol “dog.” This represents the
aperation of concatenation or “and.” The pattern “The (dog | cat)” illustrates the “or” pperation: it will
maich either the string “The dog™ or “The cat.” The operation of “classing™ is also possible, so, for
example, the “pet” class may be defined as either “dog” or “cat:"

<gnimal> ;= (dog | cat)

And then subsequent regular expressions can make use of this class, for example, the pattern: “ The
<pet>" A wide variety of extensions to regular expressions exist, for example, restrictions on where in a
document a paitern is found, or restrictions on the length of repeated sequences in a regular expression,
and in this patent, the term “regular expression™ is taken to mean any sort of pattern that is matchable in
the flex and per! programming languages. Similarly, the term “matching” refers to the processes by which
these programs match their input.

In this invention, when an information-bearing regular expression is matched, an action is taken to display
the information in an appropriate way. There are two main types of regular expressions that are useful:
trigger phrases and trigger suffixes. A trigger prefix is a characteristic phrase that typically precedes a
piece of information, for example in a voicemail message, “give me a call back at” is a trigger-phrase that
precedes a phone number. A trigger suffix is a phrase that typically follows a key piece of information,
even when a trigger prefix is not present. For example the phrase “talk to you later bye” is ofien a
post-facto signal that a phone number has been provided, when the words immediately preceding it are a
sequence of numbers. In this invention, trigger prefixes and suffixes may be used either separately, or
combined together into larger composite patterns. The operation of word classing is also inherent in this
invention. For example, a set of personal names such as these found in a phone book may be identifiedaa
“person-name” class. Subsequently, patterns of the form “Hi it's <person-name>+" can be matched, and
the words matching the “person-name” tokens can be displayed as the caller. It will be understood by
someone skilled in the art that there are numerous ways of combining trigger prefixes and suffixes, word
classes, and other pattern-matching operations such as the the use of multiple states each with its own set
of matchable patterns (common in flex) in order to identify and extract information.

In addition to being used as a stand-alone method for information extraction, regular expressions can be in
combination with statistical techniques, For example, the existence of a pattem such as “Af
<person-name> it's <person-name>"" can be used as a feature in a maximum-entropy word-tagging

system

Brief Description of the Drawings

Figure 1 illustrates the sequence of operations performed in a preferred embodiment of this invention.
Figure 2 presents a ffex program suitable for information extraction from voicemail messages.

Detailed Description of the Preferred Embodiment
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" Figure 1 illustrates the information processing performed in a preferred emtodiment of this
invention. In an initial step, the input is normalized. This consists of standardizing any
characteristics of the input that are irrelevant to, or a hindrance to, information extraction. An
example of normalization, for text input, is to change all the letters to lower-case and to replace
multiple blank spaces between words by a single blank spaces. This makes subsequent pattern
matching easier. In the second step, one or more word (or in general symbot) lists are used to
identify and mark occurrences of words that belong to certain classes. For example, all proper
names might be marked by prefixing them with an “” Mark.

In the next step, the normalized and class-annotated text is read by a regular-expression matching
program, and the information-bearing portions of the text are analyzed. In a preferred
embodiment,

The regular expressions are specified in and matched by a specialized regular expression matching
program such as flex. In this process, it is understood that all the mechanisms available in such a
program may be used. These include the use of special start states, backtracking,

context-sensitive matching, and embedded special-purpose “C” code.

Figure 2 presents an illustratory flex program for exiracting caller names and numbers from
voicemail messages, This program is meant to be purelyillustratory, and one skilled in the art will
be able to create alternative embodiments. Similarly, the same basic regular-expression matching
ideas can be used to identify information in other sorts of documents.

[t will also be understood that this invention applies to many input forms besides typed text. For
example, it applies to information extraction from any data stream that can be symbolically
represented, for example: DNA sequences, RNA sequences, amino-acid sequences, and audio and
video sequences that are pre-processed into a discrete symbolic form.

What is Claimed is:

. A process by which a set of regular expressions are used to extract information from
documents. In this context, “document” refers to any symbolic sequence and encompasses, for
example, written text and DNA sequences.

2. A process based on 1) in which specified actions are taken when regular expressions are
matched.

3. A process based on 2) in which the regular expressions include trigger prefixes or trigger
suffixes.

4, A process beased on 1) in which word classes are used.
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5. A process based on 1) in which the input is normalized before the regular expressions are
matched.

6. A process based on 1) in which information is extractcd from voicemail messages.

7. A process based on 1) in which a flex, lex, perl, or other standardly available program is used to
match the regular expressions.
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Figure 1. Information Extraction Steps
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Figure 2: A Sample flex Program for Normalizing Text Input

7ot

#include <iostream.h>
#include <ctype.h>

%}

%option noyywrap
%eoption never-interactive

ws { ]+
%%
- {cout<<™" "}
(M@."(? {i}
<[] {ws ) * {;)
{WS} {COUI e u;}
{cout << char(tolower(*yytext));}
%%
main()
{
yylex();
}
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Figure 3: A C++ Program for Identifying Names in a Text Stream

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <set>
#include <string>

main()

{

set<string> name;
ifstream namesin(". ./data/person_names"); // a text file listing names
if (\namesin)

{
cout << "Unable to find ../data/person_namesin";
exii(1),
}
while (!namesin.cof{))
{
string s;
namesin >> § >> ws;
name. insert(s);
}

narnesin.close();

while (Icin.eof())

{
string s;
¢in >> 5 >> ws;
if (name.count(s))
COllt << ll!ﬂ << S << n II;
else
cout<<g<<""
}
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Fig' ure 4: A flex Program for 1dentifving Caller-Names and Phone-Numbers in Voicemail

“Messages
%

#include <iostream.h>
#include <string h>

const char *number_type;

const char *d = "tieline ";

const char *extension= "extension ";
const char *pager = "pager ";

const char *fax = "fax number";

nri.

const char *none ="";
char number_bufif] 100007;
%}

%option noyywrap
Y%eoption never-interactive

/* many patterns like IN-GENERIC_NAME-AT-DIGIT+ unaccounted for */

spelled_digit

((zeroloh|one|two|three| four)five|six|sevenjeight|nine/hundred|thousand|tenjeleven|twelve|thirteen| fou
ricenffiftecn|sixteen|seventeen)eighteen|nineteen|twenty |thirty| forty|fifty|sixty|seventy|eightyninety|
hundred)[ 17}

numeric_digit ((1]2]314/5]6|7)8/9]10)[ 1M

digit ([ ]?{spelled_digit}|[ ]?{numeric_digit})

phone_number ({country[ Jcode[ 1{digit} {2,})?(toli )free)?(area[ ]jarea[ Jcode[

D digit} {2, }((or] jthat's[ J|sorry[ ) {digit}{2,})?(option[ ]{digit}+)?(extension[ ]{digit} {2,})?)

tie line ([ ]?(tie[ Jline|tieline)([ Jnumber)?)

name ![a-z']+

%x PHONE_NUMBER_STATE
%x NAME_STATE

%x EXTENDED NAME _STATE
%x TERMINATION_STATE

%%
(1]2]3]4/5|6]7|8{9]0%+"; " {cout << yytext << endl; /* get header */ }

{digit}({digit}|"extension "){3,} {strepy(number_buff, yytext); BEGIN
TERMINATION_STATE;}
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<TERMINATION_STATE>"thank you " |

YTERMINATION_STATE>"thanks " |

<TERMINATION STATE>"take care " |

<TERMINATION_STATE>"bye " |

<TERMINATION STATE=>"talk to you " |

<TERMINATION_STATE>"okay bye " |

<TERMINATION_STATE>"have a "(good|great}" day " {cout << "Number: " <<number_buff
<< endl; BEGIN INITIAL;}

<TERMINATION STATE><<EQF>> {cout << "Number: " << number_buff << endl; BEGIN
INITIAL;}

<TERMINATION_STATE>. {unput(*yytext); BEGIN INITIAL;}

"on extension " |

"at extension " |

"extension " |

"extension is " {number_type = extension; BEGIN PHONE_NUMBER_STATE;}

"my "{tic_line}" is " |

"my "{tic line}" here is " |

{tie_line}" is " |

{tie line}" " {number type=tl; BEGIN PHONE NUMBER STATE;}

"again is " |

"again " |

"back " |

"call me " |

"call me at " |

"call me back at " |

"call me “[a-zA-ZH" at " |
"call me back on " |

"call me ont " |

“"call back at " {

"call back on " |

"give me a buzz " |

"give me a buzz at " |
"give me a holler " |

"give me a hollerat ™ |
"give me aring "}
"give me a call " |
"give me a ring at
"give me a call at " |

"give me a call at home " |

"give me a call at work " |

"give me a call at your convenience "
"give me a call back at " |
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"give me a call back on " |

_"give me a call back with that information at " |
"give me a call if you get a chance " |
"giveme acallon"|

"give me a cail please " |

"give me a call please at " |

"give me a call when you get a chance " |
"give me a call when you can " |

"give me a call when you can please " |
"give us a call " |

"give us a call at " |

"here " |

i can be reached at " |

Hi am at " l
"i'mat")
"Il beat"|
“i'mon"|
"leave me a messape
"leave me a message at " |

"my number is " |

"my number here is " |

“my number here in "(!?[a-z]+[ [)"is " |
"my number's " |

"my phone number's " |
"number again is " |

"number at home is " |
"number at work is " |
"number here is " |

"number is " |

“number's " |

"outside line "

"outside " |

“please call " |

"phone " |

"please return our call at " |
"reach me at " |

"returming your call " |

“talk to you later " |

"try me at "}

"try me at this number " |

"you could reach us at " |
"when you have a chance " |

I?E

"when you get a chance " {number_type=none; BEGIN PHONE_NUMBER _STATE;}

"fax number is " |

"my fax number's" {number_type=fax; BEGIN PHONE_NUMBER_STATE;}
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"my pager " |

"my pageris " |

"give me a page " |

"give me a page at |

"page me at " |

"page me " |

"page number " {number_type=pager; BEGIN PHONE _NUMBER_STATE;}

<PHONE_NUMBER_STATE>{phone_number} {cout << "Number: " <<number_type <<

yytext << endl, BEGIN INITIAL;}
<PHONE_NUMBER_STATE>. {unput(*yytext); BEGIN INITIAL;}

"it's "{phone_number} |

"on "{phone_number} {char *c=strchr(yytext,'"); c++; cout << "Number: " << ¢ <<endl;}

"it's me " |

"it's justme " {cout << "Name: me" << ¢ndl;}

"this is your wife " {cout << "Name: wife" << endl;}

"this is receiving " {cout << "Name: receiving” <<endl;}

"this is the mail room " {cout << "Name: the mail room" <<endl;}

AM{name}| {2,3} {cout << "Name: " << (strchr(yytext, ' )+1) << endl;}

("hi "|"hey "|"hello "}{name}" "{name}" "({name}" ")? {char *c=strchr{yytext," ",
c=strchr(ct+1, ' ); cout << "Name: " << (c+1) << endl;}

"good morning "{name}" " |

uycah "{name}" " i

{{name}[ |)?"this is " |

{name}" it's " |

{name}" hi " |

"hi i'm " |

"my name is " |

"my name's " |

"the name 15 " |

"the name's " |

"hey "({name}{ 1)?"this "("is ")7 |

"hi "({name}[ ?"this "("is ")? |

({name}{ N?"hi it's " |

({name}[ })?"hey it's " |

{{name}[ [)?"how vou doing it's " |

{name}" this " {BEGIN NAME_STATE;}

<NAME _STATE>({name}[ ])+ {cout << "Name: " << yytext << e¢ndl; number_type=none;

BEGIN PHONE_NUMBER_STATE;}
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{N"AMEgSTATE>(IIme "E"mom l1|||y0ur sisl!lllyour Sister”l“your wife"|"your brother!ll llyo,ur
_ father"|"your husband") {cout << "Name: " <<yytext << endl; BEGIN INITIAL;}

<NAME_STATE>({name}[ ])*+"from " |
<NAME_STATE>({name}[ ])*+"calling from " |
<NAME_STATE>({name}[ ])+"i'm calling from " |
<NAME_STATE>({name}[ )+"with " |
<NAME_STATE>({name}[ ])+"i'm with " |
<NAME_STATE>({name}[ ])+"at " |
<NAME_STATE>({name}[ ])+"overat" |
<NAME_STATE>({name}{ ])*+"down at " |

<NAME _STATE>({name}f ])*+"overin" |
<NAME_STATE>({name}{ ])+"up in "|
<NAME_STATE>({name}[ ])*+"downin " |
<NAME_STATE>({name}[ })+"up on " |
<NAME_STATE>({name}[ ]+ "downon™ |
<NAME_STATE>({name}[ ])+"in " {cout << "Name: " <<yytext, BEGIN
EXTENDED NAME _STATE;}

<NAME_STATE>. {unput(*yytext); BEGIN INITIAL:}

<EXTENDED_NAME STATE>"'m"|
<EXTENDED NAME STATE>"i"|
<EXTENDED_NAME STATE>"i've"
<EXTENDED _NAME STATE>"rd"|
<EXTENDED_NAME_STATE>" my " |
<EXTENDED NAME STATE>"it's" |
<EXTENDED_NAME_STATE>"itis "}
<EXTENDED _NAME_STATE>" we " |
<EXTENDED NAME _STATE>" when " |
<EXTENDED NAME STATE>" you" |
<EXTENDED _NAME_STATE>" calling " |
<EXTENDED_NAME_STATE>" now " |
<EXTENDED_NAME_STATE>"a " |
<EXTENDED_NAME _STATE>" if" |
<EXTENDED_NAME_STATE>" give " |
<EXTENDED NAME_STATE>" their " |
<EXTENDED _NAME_STATE>" and " |
<EXTENDED _NAME_STATE>" notifying " |
<EXTENDED _NAME STATE>" returning " |
<EXTENDED_NAME_STATE>" sorry " |
<EXTENDED_NAME_STATE>" can " |
<EXTENDED _NAME_STATE>" got " |
<EXTENDED_NAME_STATE>" earlier " |
<EXTENDED NAME_STATE>" your " |
<EXTENDED_NAME_STATE>" just " |
<EXTENDED_NAME_STATE>" that " |
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<EXTENDED NAME_STATE>" could " |
<EXTENDED NAME STATE>" would " |
<EXTENDED_NAME_STATE>" before " |
<EXTENDED _NAME STATE>" thanks " |
<EXTENDED_NAME_STATE>" thank " |
<EXTENDED _NAME STATE>" wanted " |
<EXTENDED NAME_STATE>" following " |
<EXTENDED _NAME_STATE>" regarding " |
<EXTENDED NAME_STATE>" may " |
<EXTENDED_NAME_STATE>" let " |
<EXTENDED NAME_STATE>" he " |
<EXTENDED NAME STATE>" about " |
<EXTENDED _NAME_STATE>" again " |
<EXTENDED _NAME STATE>" wanting " |
<EXTENDED _NAME STATE>" appreciate " |
<EXTENDED _NAME_STATE>" was " |
<EXTENDED NAME STATE>" we're "]
<EXTENDED _NAME_STATE>" or " |
<EXTENDED NAME STATE>" you've "|
<EXTENDED_NAME_STATE>" right " |
<EXTENDED NAME STATE>" first " |
<EXTENDED_NAME_STATE>[ }?"tieline " |
<EXTENDED_NAME_STATE>[ ]?"extension " |
<EXTENDED NAME STATE>" "{digit} |
<EXTENDED _NAME_STATE>" please " {cout << endl; char *q=yytext+strlen(yytext), while
(geyytext) unput(*--q); number_type=none; BEGIN PHONE_NUMBER_STATE;}
<EXTENDED _NAME STATE>. {ECHO;}

A3}
%%
main()

yylex(};
cout << endl;
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same (dJata or symbol$2 or word$2 same cxpression$2) ) US-PGPUEB;
EPO; JPO,
DERWENT,
[BM_TDBR
26 259 | (7O o 70746 or TO7100) and (((extract$4) with (data or symbel32 er | USPAT, 2004/06/25 13.05
word$2 same expression$2)) same language$2) US-PGPUSB;
EPQ, IO,
DERWENT;
IBM_TDR
124 2 1 (70741 or 7076 or 707/100) and (((extract$4) with (dala or symbol$2 or | USPAT, 2004/06/25 13:05 |
word$2 or expression$2) with (voice neard message)) and gO613.ipe. ) Us-PGPUR;
EPQ, JIPC,
DERWENT,
IBM_1D13
- 17846 | {(identif$5 or recogniz$5 or extract$4) same (data or symbol$2 or USPAT; 2004/01/23 14:33
word$2 same cxpression$2 ) same document32 US-PGEUI,
IEPO, PO,
DERWENT,
IBM_TII
- 6279 | {extract$4} same (data or symbel$2 or word$2 same cxpression$2 ) same | USPAT, 2003/07/28 13:14
! document$2 Us-PGPUB;
PO JPO,
DERWLENT,
MM TDR
- 3242 | (extract$4) with (data or symbol$2 or word$2 sumc expression$2) with | USPAT, 2003/07/28 13:34
document32 US-PGPUDL,
EFO, JPO,
! DERWENT; |
i o _ IBM_TDB |

2004/06/25 1305

Scarch History  6/25/04 10626 PM Page 2 - BEST AVAILABLE COPY
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- 3330

- 3143

- 276

- 230

- 45969]

{extract$4) with (dala or symbol33 or expression$2) with documentda

{extract$4) with (data adj2 symbol$2) with document$2

({cxtract$4) with (data or symbol32 or word$2 or expression$2) with
document32) and g06(3.1pe.

((cktractiﬁ) with (damrbr symbol$2 or word$2 or éxp.rés-s-ién.;ﬁ?l) with
(volce neard message)) and p0663 ipe

((extract$4) with (dala or symbel$2 or word$2 or expression$2) with
{voice neard maily) and g06£3$.ipc.

20030050782 URFN.
{{extract$4) with ((key adj2 word32) or information$3)) with (voice
neard (messag$3d or maild3)) and gUofS.ipe.

710455 ccls.

{identif$3 or recogniz$s or extruct$4) same {data or symbol$2 ot
word$2 same expression$?) same document$2 and 710/65 cels.

{cxtraci$4) with {data or symbol$2 or expression$2) with document32
and 710/65.¢cls.

{(extract34) with (data or symbel32 or word$2 or expression32} with
{voice neard message)) and gO6L. ipe.

110/ G.cels.

(identif$5 or recopnizEs or extruct®4) same (data or symbol$2 or
word$2 same expression2)

Scarch History  6/25/04 10526 DM Page 3

CAPPS\EAS TWorkspaces\09898289 . wsp
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USPAT: 2003/07/29 16,10 ]
US-PGPUR,
EPO; JPO,
DERWENT;
I3BM_TDR
USPAT; 2003/07/28 1317
US-PGPUB,
EPO; IO,
DERWENT,
IBM_TDB
USPAT; 2004/01/25 19:44
US-PGPUB;
PO, JPO,
DERWENT,
JIBM_TDD A
USPAT, 2004/01/25 19:43
US-PGPUB;
EPO, JPO,
DERWENT,
IBM_TDR
USPAT; 2003/07/28 14:11
US-PGPUB;
EPO; IPO,

DERWENT,

IBM_T1213

USPAT 2003A457/28 13:57
USPAT, 200401423 1423

US-PGPUB;
EPO; IPOY,
DERWENT;
IBM_1DB
USPAT, 2004106125 12:43
US-PGPUR,
i EPQ, IPO;
DERWENT,
mM_THi
USPAT, 2003/07129 16:09
US-PGPUB,
EPO, PO,
DERWENT:
IBM_TDN
USPAT, 2003407429 1610
US-PGPUR,
EPQ;, 1P,

i DERWLNT,
MWM_TDB
USPAT, 200406125 12:48
US-PGPUB;
LPO; JPO;
DERWENT,
M TDB
USPAT; 2004/01/23 14.31
US-PGIUB,
EPO; JPO,
DERWENT:
IBM_1DB
USPAT, 2004/01/25 19:43
US-PGPUB,
EPO;, JPO,
DERWENT:
IBM TR
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. 2448

- 1433

i word32 sume expression$2) and 705/1.cels. US-PGPUB,

710/16.ccls. and ((identil$3 or recogniz$s or extract$d) same (data or | USPAT, | 2004/06/25 1248
symbel32 or word$2 same expression$2)) US-PGPUL,
EPQ;, JPO,
DERWENT;
IBM_T1¥3
{710/16.ccls. and ({identif$5 or recogniz$s or extract$4) same (data or USPAT, 2004/01/23 1500
symbol$2 or word$2 same expression$2))) same voice US-PGPULL
EFQ, JPO,
DERWENT,
IBM_TDB
{{lex or lex or perl) with (expression$2 with extract$3) USBPAT, 2004/01/23 15:07
US-PGPUL,
LiPCY, JPG,
DERWENT,
o . . . ) IBM TDB | .
(Nex or lex or perl} with (phrase with exiraci$3) USPAT, 2004/01/23 15.07
US-PGPUB,
EPO, JPO,
DERWENT;
. IBM_TDD
{(flex or lex or perl) with (phrase$2 with extract$3) USPAT, 2004/06/25 12.4%
US-PGPUI,
EPCG, IPO,
DERWENT,
IBM_TDB
705/1.cels. UUSPAT, 2004/01725 19:42
US-PGPUDR,
EPOLIPO,
DERWENT,
IBM_1DB
(1denlil35 or recogniz3s or extraci$4) same (data or symbol$2 or USPAT, 2004706425 12:54

EP(y, PO,
DERWLENT,
MM_TDB
((fextract34) with (data or symbol$2 or word$2 or expression$2y with 3 USPAT, 2004/01/25 1943
{voice neard message)) and g0603 ipe.) and 705/1.ccls. US-1'G U,
E1Q, J1X),
DERWENT,
IBM_TDB
F05/1.ccls. and ({extract34) with (data or symbol$2 or word32 or USPAT; 2004/06/25 12:47
expression$2) with document$2) and g06{3.ipe. S-PGPUR,
. EPO; 11,
DERWENT,
IBM TDB

Scarch [Distory  6/25/04 1.0626 PM Page 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMFENT OF COMMERCE
United States Patend and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450
Alexamdin, Viegima 223 13- 1450
WL USpES gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 QX024 ’ I EXAMINER I

Ryan, Mason & Lewis, LLP KNAPP, JUSTIN R
90 Forest Avenue
Lacust Valley, NY 11560 l

ART UNIT PAPER NUMBER |

2182
DATE MALLED: 07/02/2004

| APPLICATION NO. FILING DATL FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO., I
09/898,28% Q0372001 Geoffrey G. Zweiy YORS200102531US1 2216
TITLE OF INVENTION: INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING

[ APPLN. TYPE [ smaLLETITY | ISSUE FEE | rupLicATION FEE | roracrees pue | DATE DUE ]
nonpravisional NO $1330 $300 $1630 10/04/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION 1S SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED, THIS
STATUTQRY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID 1SSUE FEE APPLIED IN THIS APPLICATION. THE PTQOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

. Review the SMALL ENTITY status shown above.

[f the SMALL ENTITY 1s shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:
A, If the status is the same, pay the TOTAL FEE(S) DUE shown A, Pay TOTAL FEL(S) DUL shown above, or
above.

B. If the status is changed, pay the PUBLICATION FEE (if B. 1f applicant claimed SMALL ENTITY status before, or 15 now
required) and twice the amount of the [SSUL FEE shown above claiming SMALL ENTITY status, check the box below and enclose
and notify the United States Patent and Trademark Office of the the PUBLICATION FEE and 1/2 the 1SSUE FEE shown above.

change in status, or O Applicant claims SMALL ENTITY status.
Sce 37 CFR 1.27.

IL PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fec(s) have alrcady been paid, Part B - Fee(s) Transmiital should be
completed and returncd. It you are charging the fee(s) 10 your deposit account, section "4b" of Part B - TFee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regaeding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop [SSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Ulility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee’s responsibility 1o ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this furm, together with applicable fee(s), to: Mail

or Fax

(703) 746-4000

Mail Stop ISSUE FEE
ommissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be wsed for transmitting the §S3UC FELE and PUBLICATION FEC (if rcquircd%cﬂlocks 1 through 4 should be complcted where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will d 1o h > !
indjcated unless correeted below or directed otherwise m Bloek 1, by (a} specifying a new conespondence address; and/or (b} indicating 4 separate "FEE ADDRESS" for

inainienance fee notifications,

mailed to the current corresponrdence address as

CURRENT CORRESPONDENCE ADDRESS (Nute: Legibly mirk-up with any comections or wse Rlack 1]
7590 0710272004
Ryan, Mason & Lewis, LLP

9 Farest Avenue
Locust Valley, NY 11560

ﬁapcrs. Fach additional paper, such as an assignment or formal drawing, must

addressed 1o the Mail Stop [SSUE FEL address above, or being fagsimile

Nete: A centificate of mailing can only be used for domestic mailings of the
Fee(s) Transmiltal. This certificate cannot be used for any other dccompanying

ave its own centificate of mailing or transmission,
Certificate of Mailing or Transmission
1 hereby certify that this Fee(s) Transmittal is being deposited with the United

Siutes Pustal Service with sufficient postage for first class mail in an envelope

transmitted to the USPTO, on the daie indicated below.

. (Deposiors name)

{Signature)

(Dae)

APPLICATION NO. FILING DATE

FIRST NAMEL INVENTOR

I ATTORNEY DOCKET NO CONFIRMATION NO. I

DY/RIE,ZBY 0703200]

Geoflrey G, Zweiyg
TITLE OF INVENTION: INFORMATION EXTRACTION FROM DQCUMENTS WITH REGULAR EXPRESSION MATCHING

YORS20010253US1 2216

| APPLN. TYPE SMALL LNTITY | 1SSUE FCE | PUBLICATION FEL [ TOTAL FEE(S) DUE DATE DUE |
nonprovisional NO $1330 £300 51630 10/04/2004
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KNAPP, JUSTIN R 2182 710-016000

|. Change of carrespondence address or indication of *Fee Address” (37
CFR 1,3863).

0 Change of correspondence address {or Change of Correspondence
Address form PTOSB/122) altached.

2 "Fee Address” indication (or "Fee Address” Indication form
FTO/SB/AT, Rey 03-02 or more recent) attached. Use of a Custoiner

Numiber is required. will be printed.

2. For printing on 1he paent from page, list (1} the
names of up 1o 3 registergd patent attorneys or |
agents QR, alernatively, {(2) the name of a single

fimn (having as a member a registered attomey or - 5
agent) and the names of up to 2 registered patent
attorneys or agenls. If no name is listed, no namc 3

e

(A) NAME OF ASSIGNEE

Please check the appropriate assignee calegory or categories (will nol be printed on the patent);

- ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTL: Unless un assignee 15 identified below, no assignee data will appear on the patent. Inclusion of assignee data 15 only appropriate when an assignment has
been previously submitted ta the USTTO or is being submitted under separate cover, Completion of this form is NOT a‘substitute for {iling an assignment.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Q individual O corporation or other private proup eniity 0 povernment

4a. The following (ee(s} arc enclosed: 4b. Payment of Fee(s):
1 Issue Feg
0 Publication 'ee

O Advance Order - # of Copics

O A check in the amount of the fee(s) is enclosed.
Q Payment by credit card. Form PTO-2038 is attached.

\J The Dircctor is hereby authorized by charge the required fee(s), or credit any ove
Deposit Account Number

yment, io
(enclose an extra copy of this form).

Director for Paents is requesied lo apply the 1ssue Fee aud Publication Fee (il any) or to re-apply any previously paid issue fee to the application identified above.

{Authorized Signature) (Datc}

NOTE; The Issue Fee and Publication Tee (if required) will not be accepted from anyonc
other than the apgx]icant; a registered aitorncg or alg.cnl', ot the assignee or olher parly
interest as shown by the records of Lhe United Stales Patent and Trademark Office.

This collection of information is required by 37 CFR 1.311. The infarmation is requircd to
obtain or retain a bencfit by the putlic which is to file {and by the USPTQ to process) an
application, Confidentiality Is govermned by 35 U.S.C. 122 ancl 37 CFR 1.14. This collection is
estimaled to take 12 minules to completc, including gathcring, preparing, and submitting the
completed application form to the USPTO. Time will vary dcpcnde upon the individual
case. Any comments on the amount of time you require to complele this furm andior
suggestions for redocing this burden, should be sent to the Chiel nfemmation Officer, U.5.
PFatem and Trademark Office, LS. Depanment of Commerce, Alexandna, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act ol 1995, noM%crsons are téquired to respond to a
callection of mformation unless it displays a valid OMB control aumber.

BEST AVAILABLE COPY

TRANSMIT THIS FORM WITH FEE(S)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Stares Patent and Trademark Offiee
Address; COMMISSIONER FOR PATENTS

P.O. Bus. 1450

Alexandria, Virginia 22313-1450

www.uspo. gov

[ APPLICATION NO, I FILING DATE FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. I CONFIRMATION NO. ]
09/898,289 0740312001 Geoffrey G. Zweig YORS20010253US 216
7590 07/02/2004 [ EXAMINER ]
Ryan, Mason & Lewis, LLP KNAPP, JUSTIN R
%0 Forest Avenuc
Locust Valley, NY 11560 I ART UNIT l PAPER NUMRER I
2182

DATE MAILED: 07/02/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 329 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing datc of this notice, the Patent Term Adjustment will be 329 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Qucstions rc¢lating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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Application No. Applicant({s)
. ipe 09/898,289 AWEIGET AL
Natice of Allowability Examiner Art Unit o
Justin Knapp 2182 .

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PRCSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewath (or previously mailed), a Notice of Allowance (PTOL-85) or oiher appropriate ccmmunication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. & This communication is responsive to 05/03/04.
2. [ The allowed ciaim{s) isfare 1-25.
3. [X The drawings filed on 09/0501 are accepted by the Examiner.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f}.
ay[J Al b)[] Some* ¢){] Nene ofthe
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3 [ Copies of the cerlified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a}).
* Certified copies not received: ____

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to tmely comply will result in ABANDONMENT of this application,
THIS THREE-MONTH PERIQD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DEGLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT ARPPLICATION (PTO-152) which gives reason(s) why the oath cr declaration is deficient.

6. [} CORRECTED DRAWINGS { as “replacement sheets") must be submitted.
{a) ] including changes required by the Notice of Draftsperson’'s Patent Drawing Review ( PTO-248) attachad
1) [ hereto or 2) [ 1o Paper No./Mail Date

(b} ] including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper Nec./Mail Date .

Identitying indicia such as the application number (see 37 CFR 1.84{c}) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header accoerding to 37 CFR 1.121{d).

7. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
atlached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL,

Attachment(s)
1. [ Notice of References Cited {PTO-892) 5. [] Netice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTQO-948) 8. [1 Interview Summary (PTO-413),
Paper No./Mail Date .
3 [ Information Disclosure Statements (PTO-1448 or PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement o ( nce
of Biological Material 9. [] Other : '

SU?E.‘_' FORY PATENT EXAMINER
TLEOHLOGY CENTER 2100

U S Pateni and Traremark GHfice
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mzil Date 082504
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Application No. Applicant(s)
Issue Classification
¢ 09/898,289 ZWEIG ET AL.
H“ H“ |“ Examiner Art Unit
Justin Knapp 2182 |
""" ISSUE CLASSIFICATION
_ __ ORIGINAL . CROSS REFERENCE(S]
" CLASS SUBCLASS _-;suacu\ss [ONE SUBCLASS PER BLCICK]
AR ST B
INTERNATIONAL CLASSIFICATION o
: 300
E |
1 s
o
I i
' JEFFREY GAFFIN Total Claims Allowed: 25
9/'73'70\{ } _ ' otal Claims Allowed:
{ (Asmslant Exam er {Date) : SUEQRVISOH\'!PAE%E\%T F){N\HINER A .7,, ; Lol
EJ TECHNOLGEY OFTER 2100 I ae. oG
A /e & "Print Claimds) Print Fig.
i D [/ (Date) '
..{Legal Inslruments Examiner) ( ate] /. JAV&’ 1 1
f g g I/ -
[:] Claims renumbered in the same order as,pr{éented by ap idgnt [ cpPA []T.D. [OrR 147
¥
— @ _ ™ — © _ o _ © _ © — ©
] = [:] = [ £ ] = ] c [] = o =
£ =2 c | o £ o E | D E | o £ | @ g | o
1] 1 31 61 | [ et ] 121 151 181
2 12 [0 32 62 92 122 152 182
3|3 33 63 g3 123 153 183
4 4 34 | 64 94 124 154 184
2 B 35 65 85 125 155 185
6 [3) 35 66 gs 126 158 186
7 7 37 67 87 127 157 187
8| 8 38 68 98 128 158 188
9 2] 39 69 99 128 159 189
10 | 10 40 70 100 130 160 190
11 11 41 71 101 131 161 191
12 | 12 42 72 102 132 162 192
13 | 13 43 | 73 103 133 163 183
14 | 14 44 74 104 134 164 194
15 | 15 45 75 105 135 165 195
16 | 16 46 76 108 136 | [ 168 196
A 47 77 107 137 [ e7 197
18 | 18 ) 48 78 - 1'1os 138 R 198
19 ] 19 49 79 | 108 139 169 189
201 20 50 80 1 110 140 170 200
21| 21 51 81 | 111 141 | 171 201
22 | 22 52 82 112 142 172 202
23 | 23 153 83 113 143 173 203 |
24 | 24 54 84 114 144 i 174 204 |
25 | 25 R 85 115 145 B 175 205
26 56 86 | 116 146 176 206
27 57 87 117 147 | 177 T 207
28 58 a8 118 148 178 208
29 59 89 119 149 179 209
] a0 50 90 120 | 150 180 210

U. 5. Patent and Trademark Office

EST ‘&vAH_ABLE CQPY Part of Paper No. 062504
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Attorney Docket No. YOR920010253US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application
I hereby centify that this paper is being depasited on this date with the U.5. Postal

. . Service as first clase mail add d 1o the C issi for Patents, P0J. Rox 1450,
Applicant(s): G.G. Zweig et al. Alexandia, VA 21313-1450. .
Docket No.: © YOR920010253US1 = . :
Serial No.:  09/898,289 Signatore: . Date: April 29, 2004
Filing Date:  July 3, 2001 v
Group: 2182
Examiner:  Justin R. Knapp HECE‘VED
Title: Information FExtraction from Documents ' MAY 05 2004

with Regular Expression Matching

Technology Center 2100

RESPONSE TO FINAL QFFICE ACTION

Commissioncr for Patents
P.O. Box 1450 .
Alexandria, VA 22313-1450 T

Sir:

&
In response to the outstanding final Office Action dated January 29, 2004, please consider /gp& >
©y

the following remarks:

BEST AVAILABLE copy
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Search Notes

Il

Application No. Applicant(s)
09/808,289 ZWEIGET AL.
Examiner Art Unit

Justin Knapp _ 2182

SEARCH NOTES
{INCLUDING SEARCH STRATEGY)

SEARCHED

Class | Subclass Date | Examiner

70 85 7/28/2003 @%

710 16

707 1 N

707 6

707 1o

705 1

705 2 .
wpdaiteol |CHIFT

INTERFERENCE SEARCHED

Class | Subclass Dats | Examiner

710 16,65 | 6L]ovq L?ﬁ:{
Cgor | 16400 \L L

DATE

EXMR

East Search

71282003 C’é' ' |)

Updated

“h

oY

U.S. Patent and Trademark Office
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PART B - FEE(S) TRANSMITTAL @/
Complete and send this form, together with applicable fee(s), to: Mail ~ Mail Stop ISSUE FEE
Commissioner for Patents
P_O. Box 1450
Alexandria, Virginia 22313-1450

or (703) 746-4000

INSTRUCTIONS: This form should be used for transmiiting the 135UE FEE and PUBLICATION FEE (if requil:cd%).cBlugks 1 through 4 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of mainienance fees will be mailed 1o the current correspondence address as
indjcated unless corrected below or directed otherwise in Block |, by (a) specifying o new ¢omespondence address; and/ar (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESFONDENCE ADDRESS {Mote: Legibly mark-up with any corections or use Block 1}

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
gapels, Each additional paper, such as an assignment or formal drawing, must

7550 07/02/2004 ave its own certificate of mailing or transmission.
Ryan, Mason & Lewis, LLP Certificate of Mailing or Transmission ]
90 Forest Avenue Lbcrty ety it s ) Trnami s bin depsicd vt s
Locust Valley, NY 11560 addressed to the Mail Siop ISSUE FEE address above, or being facsimile
transtnitied to the USPTO, op the date indicated below.
{Depasitors name)
(Signature}
{Dace)
[ aprLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | - conFirmaTiON MO, |
(%/R08,28% 07032001 Geoffrey G. Zweig YOR920010253U51 2216
TITLE OF INVENTION: INFORMATION EXTRACTION FROM DOCUMENTS WITH REGULAR EXPRESSION MATCHING
| APPLN. TYPE SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | ToraLreEsDUE | DATE DUE
ronprovisional NO $1330 £300 $1630 10/04/2004
[ EXAMINER | ART UNIT | CLASS-SUBCLASS |
KNAPP, JUSTIN R 2182 716.016000

1. §hanfc of correspandence address or indication of "Fee Address” (37 2. Fer printing on the patent front page, list (1) the
CFR 1.363). names of up to 3 registered patent attomeys or | Thu Ann Dang

Y Chane: . y . agenls OR, aliernatively, (2) the name of a single . ]
}L\'d%z';’;'s*fofgfﬁw"&s ~‘f3'}‘}§'§§"’afggf§ {or Change of Comespondence firm (having as a member a registered atiomey or - 3 Ryan, Mascn & lLewis, LLP
agent) and the names of up to 2 registered patent

D "Fee Address” indication (or "Fee Address” [ndication form

PTO/SBAT; Rev 0302 or mote recent) attached. Use of a C attomeys of agents. If no name is listed, no name 5

Number is required. will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assiglrjlee is_identified below, no assignee data will appear on the patent. Inclusion of assignee data is onl{ approprite when an assignment has

been previously submitted to the USPTQ ar is being submitted under separate cover. Campletion of this form is NOT a substitute for filing an assignment.

{AYNAME OF ASSIGNEE (B) RESIDENCE: {CITY and STATE OR COUNTRY)

International Business Machines Corporation Armonk, NY

Please check the appropriale assignee category or calegories (wili not be printed on the patent); Q individual X corporation or other private group entity U government
4a, The following fee(s) are enclased: 4b. Payment of Fee(s):

B Issue Fee O A check in the amount of the fee(s) is enclosed.

54 Publication Fee D Payment by credit card. Form PTO-2038 is attached.

O Advance Order - # of Copics The Director is hereby authogize e the required feeds), ot credit any ove ment, 10

P %eposit Account Numbcg %%5 = ?]lgr_]:larg (tsnclose an exira copy ofth?s form ‘y

Director for Patents is requested to apply the [ssue Fee and Publication Fee {if any) or to re-apply any previously paid issue fee to the application identified abave.
[

9 JON\S, Zodh

(Authorized Signature)

William E. Lewis, Reg., No. 35,274
NOTE; The [ssue Fee and Publication Fee (if required) will not be accepted from anyone 03/29/2004 TEEGHAHE 00060150 900530 03894283
other than the applicant; a registered attomey or agent; or the assignee ot other party in .
interest as shown by the records of the United States Fatent and Trademark Office. 01 FC:1301 1330.00 DA
This collection of informaticn is reguired by 37 CFR 1.311. The information is required to 0€ FL:1504 300,06 BA
obtain or retain 8 benefit by the pu?)lic which is to file (and by the USPTQ to process) an

applicaticn. Confidentiality 15 governed by 35 U.S.C. 122 and 37 CFR 1.14. This collecrion is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application farm to the USPTO. Time will vary depcnde upon the individual
case. Any comments on the amount of time you require 1o comtp ete this form andfor
suggestions for reducing this burden, should be sent to the Chief lnfarmation Officer, LS.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450, DO NOT SEND FEES OR COMFLETED FORMS TO THIS ADDRESS,
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1993, nmetsons are required to respond to a
collection of information unless it displays 2 valid OMB control number,

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 06510033 1).S. Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERCE
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Case 2:21-cv-00441-JRG Document 2 Filed 11/30/21 Page 1 of 2 PagelD #: 62

AO 120 (Rev. 08/16)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandris, VA 22313-1450 TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are bereby advised that a court action has been
filed in the U.S. Digtrict Court for the Eastern District of Texas, Marshall Division on the following
O Trademarks or [ Patents. { [ the patent action involves 35 U.S.C. § 292
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-gv-00441 £1/30/2021 for the Eastern Distrlet of Texas, Marshall Division

PLAINTIFF DEFENDANT

TAASERA LICENSING LLC TREND MICRO INCORPORATED

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 5,842,795 1/14/2005 Taasera Licensing LLC

i 76873137 3/2/2010 Taassra Licensing LLC

3 B327 441 12/4/2012 Taasera Licensing LLG

4 8,850,517 9/30/2014 Taasera Licensing LLG

5 g 955038 2/10/2015 Taasera Licensing LLC

In the above—entitled case, the following patent(s) trademark(s) bave been inchided:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer ] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

i

2

3

4

5

In the above—entitled case, the following decision has been rendered o judgement issued:

DECISICN/JUDGEMENT
CLERK {BY) DEPUTY CLERK DATE

Copy I—Upen initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to MHrector

Copy 2—Upon filing document adding patent(s), mail this copy to Dircctor

Copy +—Case file copy
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Case 2:21-cv-00441-JRG Document 2 Filed 11/30/21 Page 2 of 2 PagelD #. 63

AQ 126 (Rev. 0B/10)
o Mail Stap 8 REPORT ON THE
Dircctor of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Bax 1430 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 0.5.C. -§ 260 andfor 15 W.S.C. § 1116 you are hereby advised that a court ection has been
filed in the U.5. District Court for the Eastern District of Texas, Marshall Division on the following

[ Tredemarksor ~ [ Patents. { [] the patent action involves 35 U.S.C. § 282.):

OCKET NO. DATE FILED 7S, DISCRICT COURT
2:21-cv-D0441 1143072021 for the Eastern District of Texas, Marshall Division
PLAINTINF EFENUANT
TAASERA LICENSING LLC TREND MICRO INCORPORATED
PATENT OR DATE OF PATENT i
TRADEMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK
1 8,990,848 2/24/2015 Taasera Licensing LLC
2 9,002816 7/28/2015 Taasera Licensing LLC
39,608,997 3/28/2017 Taasera Licensing LLC
4 8923918 3/20/2018 Taasera Licensing LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUBED INCLUDED BY .
O Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR. DATE OF FATENT
TRADEMARK NO. OF TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement jssued:
DECISION/JUDGEMENT

CLERK 7 (BY) DEFUTY. CLERK DATE

Copy 1-Upon initiation of action, mall this copy to Director Copry 3—TIpon termination of 2ction, mail this capy to Director
Copy 2—Upon filing decument adding patent(s), maif this copy to Director Copy 4—Case file copy
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AQ 120 (Rev. B8/10)

.

gt B Fulpd OQI25R22

an

TO:

Mail Stop 8

Director of the .8, Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

ACTION REGARDING A PATENT OR
TRADEMARK

[n Compliance with 35 U.5.C. § 290 andfor 15 U.8.C. § 1116 you are hereby advised that a count action has been

filed in the 1.8, District Court

[] I'tadcmarks or

for the Eastern District of Texas, Marshall Division on the following

M Patents.  { [ the patent action invelves 35 U.S.C. §292 )

PO L3 y-00062

DATE FILED
2i25/2022

LS. DISTRICT COURT
for the Eastern District of Texas, Marshall Division

PLAINTIFF

TAASERA LICENSING LLC

DEFENDANT
PALO ALTO NETWORKS, INC.

PATENT OR DATE OF PATENT .
TRADEMARK NO OR TRADEMARK TIOLDER OF PATENT OR TRADEMARK
1 6,842,796 1/11/2005 Taasera Licensing LLC
2 7,873,137 31212010 Taasera Licensing LLC
3 8,127,356 2/28/2012 Taasera Licensing LLC
4 8,327,441 12/4/2012 Taasera Licensing LLC
5 8,850,517 8430720714 Taasera Licensing LLC
In the above  entitled case, the following patent(s)/ trademark(s) have been meluded:
DATE INCLUDED INCLUDED BY
O Amendment 1 Answer [ Cross T3l [ Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO.

OR TRADEMARK

TIOLDER OF PATENT (OR TRADEMARK

In the above—entitled casc, the following decision has been rendered or judgement issued:

DECISION/AUDGEMENT

CLERK

{(BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 3—IJpon termination of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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ey ey

LAasE SIERov ant 2 Fided 022522 FoOSE0
AQ 120 (Rev. O8/10)
TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 11.8.C. § 290 and/or 15 1J.5.C. § 1116 you are herehy advised that a court action has been
filed in the 1..8. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [MPatents.  { [ ihe patent action involves 35 ULS.C. § 292.):
DOCKET NO, DATE FILED L DISTRICT COURT
2:22-cv-00062 2/25/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
TAASERA LICENSING LLC PALO ALTO NETWORKS, INC.
PATENT OR DATE QF PATENT . - [ — - .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,955,038 21M0/2015 Taasera Licensing LLC
2 8,950,948 312472015 Taasera Licensing LLC
3 8,092,616 7/28/2015 Taasera Licensing LLC
4 9,923,918 3/20/2018 Taasera Licensing LLC
5
In the above—entitled case, the following pateni(s)/ trademark(s) have been included;
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT . . . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
3
In the above  cntitled case, the following decision has been rendered or judgement issucd:
DECISION/AUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon inilialion of action, mail this copy 1o Direclor  Copy 3—Upon Lermination of aclion, mail Lhis copy to Direetor
Copy 2—Upon filing document adding patent{s}, mail this copy to Direcinr  Copy 4—Case file copy
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" ‘for the Eastern District of Texas, Marshall Division
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Clang S PRow-On0onE RO RaE 13 Fled DED2IED 53
AO 120 (Rev. 08/10)
TO- Mail Stop 8 REPORT ON THE
) Director of the .8, Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450

Alexandria, VA 22313-1450

ACTION REGARDING A PATENT OR
TRADEMARK

[n Compliance with 35 U.5.C. § 290 andfor 15 U.8.C. § 1116 you are hereby advised that a count action has been

filed in the 1.8, District Court

[] I'tadcmarks or

for the Eastern District of Texas, Marshall Division on the following

M Patents.  { [ the patent action invelves 35 U.S.C. §292 )

PO L3 y-00062

DATE FILED
2i25/2022

LS. DISTRICT COURT
for the Eastern District of Texas, Marshall Division

PLAINTIFF

TAASERA LICENSING LLC

DEFENDANT
PALO ALTO NETWORKS, INC.

PATENT OR DATE OF PATENT .
TRADEMARK NO OR TRADEMARK TIOLDER OF PATENT OR TRADEMARK
1 6,842,796 1/11/2005 Taasera Licensing LLC
2 7,873,137 31212010 Taasera Licensing LLC
3 8,127,356 2/28/2012 Taasera Licensing LLC
4 8,327,441 12/4/2012 Taasera Licensing LLC
5 8,850,517 8430720714 Taasera Licensing LLC
In the above  entitled case, the following patent(s)/ trademark(s) have been meluded:
DATE INCLUDED INCLUDED BY
O Amendment 1 Answer [ Cross T3l [ Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO.

OR TRADEMARK

TIOLDER OF PATENT (OR TRADEMARK

In the above—entitled casc, the following decision has been rendered or judgement issued:

DECISION/AUDGEMENT

CLERK

- . AN
T AL B e

{(BY) DEPUTY CLERK DATE

3/22/22

Copy 1—Upon initiation of action, mail this copy to Director

Copy 3—IJpon termination of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Clang S PRow-On0onE RO RaE 13 Fed GHIEEE Page 24 EHN
AQ 120 (Rev. UR/10)
TO- Mail Stop 8 REPORT ON THE
) Director of the T.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A FATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 11.8.C. § 290 and/or 15 1J.5.C. § 1116 you are herehy advised that a court action has been
filed in the 1..8. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [MPatents.  { [ ihe patent action involves 35 ULS.C. § 292.):
DOCKET NO, DATE FILED U8, DISTRICT COQURT
2:22-cv-00062 2/25/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
TAASERA LICENSING LLC PALO ALTO NETWORKS, INC.
PATENT OR DATE OF PATENT D AL DAL D | .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,955,038 21M0/2015 Taasera Licensing LLC
2 8,950,948 312472015 Taasera Licensing LLC
3 89,082,616 7/28/2015 Taasera Licensing LLC
4 9,923,918 3/20/2018 Taasera Licensing LLC
5
In the above—entitled case, the following pateni(s)/ trademark(s) have been included;
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [0 Other Pleading
PATENT QR DATE OF PATENT S . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
3
In the above  cntitled case, the following decision has been rendered or judgement issucd:
DECISION/AUDGEMENT
In light of the Notice, which the Court ACCEPTS AND ACKNOWLEDGES, and pursuant tc Rule 41(a)
(1A, all pending claims and causes of acticn
in the above-captioned case are DISMISSED WITHOUT PREJUDICE
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon inilialion of action, mail this copy 1o Direclor  Copy 3—Upon Lermination of aclion, mail Lhis copy to Direetor
Copy 2—Upon filing document adding patent{s}, mail this copy to Direcinr  Copy 4—Case file copy
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Birector of the U5, Putend and Trademarbk Office

.43, Box 1430
Alexandris, VA 22313-1450
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PATENTOR
THADEMARK NO.

DATE OF PATENT
Ol THRADEMARK

HIL DER OF PATENT OF TRADEMARY

6,842,796 14112005

Taasera Licansing LLC

2 7673137 32210 Taasera Licensing LLC

8127356 2:28/2012 Taasera Licensing LLO
4 8,327,441 12/42012 Taasera Licansing LLC
38850517 9E02014 Taasera Licensing LLE

En the ahbove

entitled case, ke Tollowing patent(s) radermarkis) have been inclided:

13

ATE ENCLUDED INCLUDRED BY

7 Amendmen
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Copy 1-Upon initiation of potion, raail this copy o Birectar

Copy 3--Lpon termination of action, maail this copy to Director
{lopy Z—Lpen Rling docvoment adding patentis), mail this copy to Bivector

Copy d-—Cose file copy

Page § ot 2

Palo Alto Networks - Exhibit 1002
Palo Alto Networks v. Taasera - IPR2023-00443

Page 157 of 164



S0 1200 (Hew (Rt

Tk

flail Stop 8

Birector of the 1.5, Patend and Trademuark Office FILING OR DETERMINATION OF AN

.43, Box 1430
Alexandris, VA 22313-1450

REPORT ON THE

AUTION REGARDING A PATENTOR
TRADEMARK

Lo Cloenpelinnzes with 33 U080 § 280 andfor 15 UKL ¥ VEHS you are bereby

fled in e ULS, Distioer Courl

) Fradomarks o A Patens 0 the paca

aadvised that o oo action has baen

for the Southern DRistrict of New York o e following

acien dnvelves 35 (LS008 2920y

DK W

DAE FILED
3/2ai2ng2

LES, DESTRICT COURY
for tha Southern Disirict of New Yark

PLAIN LIEE

PALOC ALTO NETWORKS, INC.

DREFENDANI

TAASERA LICENSING LLC, and QGUEST PATENT
RESEARCH CORPORATION

PATENT OR

DATE OF PATENT

HIL DER OF PATENT OF TRADEMARY

TRADEMARK NO. DR TRADEMARK
§.965 038 211 0:2015 Taasera Licensing LLC
Z 8.990.8948 324:2045 Taasera Licensing LLC
8902616 7i28/20150 Taasera Licensing LLO

4 5,923,918

3/20:2018

Taasera Licansing LLC

L

En the above  entifled case,

e Tollowving patentisd tradeniarks) have heen inchsded:

ATHIMULUDED

INCLUDRED BY

o Amendmen P Answer T Cross Bl [T iber Plesdng

PATENTOR
STARK NG IR TRAT

ATE OF F

FATENT
AARK

HIOL DIER OF PATENT OR TRADEMARE

L

L1 the alwesy

e the Toliov

been rendeved

devinion iy

BECISIONAUDGEMENT

CHERK

Ruby I KRAJCK

(BYYDEPUTY Ol TRE NATE

FSOV L BRATIIMI

Copy 1-Upan initiation of action, mail this copy 19 Bivectar  Copy 3—-Upon lermination of action, mail this copy to Thirector
£lopy 2L pen Rling docvment adding patentis), meail this copy to Biveetor Copy 4-Cuse e copy
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Case 2:22-cv-00062 Document 2 Filed 02/25/22 Page 1 of 2 PagelD #. 358

AQ 120 (Rev, BE/1T)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1458 TRADEMARK
In Compiiance with 35 U 5.C. § 290 andror 15 ULS.C. § 1116 you are hereby advised that a court action has been
filed in the 1.5, Diserict Court for the Eastern District of Texas, Marshall Divisicn an the following
] Trademarks or ¥ Patents,  { ] the patent action involves 15 US.C. § 292y
DOC [03 DATE FILED L.8 DISTRICT COURT
BE!EE 5—0\!-00062 2/25/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
TAASERA LICENSING LLC PALO ALTO NETWORKS, INC.
PATENT OR BATE OF PATENT ;
TRADEMARK NO. OR TRADFMARK HOLDER QF PATENT OR TRADEMARK
1 6,842,796 1/11/2005 Taasera Licensing LLC
27,673,137 3212010 Taasera Licensing LLC
3 8,127,356 2/28/2012 Taasera Licensing LLC
4 8,327 441 12/4/2012 Taasera Licensing LLC
5 8,850,517 9/30/2014 Taasera Licensing LLC
In the above entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [l Answer O Cross Bilt ] Other Pleading
PATENT OR DATE OF PATENT .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
i
2
3
4
5
In the above—centitled case, the following decision has besn rendered or judgement issued:
DECISIONAUDGEMENT
CLERK (BY) BFEPUTY CLERK DATE

Copy 1—Upen inftiation of action, matt this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy 1o Director

PAGE 1 of 2

Copy 3--Upon termination of action, mail this copy to Director

Copy 4—Case file capy
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Case 2:22-cv-00062 Document 2 Filed 02/25/22 Page 2 of 2 PagelD #: 360

A T20 (R, 08 10)

o

Mail Stop 8

Director of the LS. Patent and Trademark Office

1.0, Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Complizree with 35 US.CL 8 290 andeor 13 L5, & 1176 you are hereby advized that o court action has been

filed in the L1S. Phstmict Court

for the Eastern District of Texas, Marshall Division

ont the tollowing

U] Trademarks or M Patents. | [ the patent :Lc-r.-iun. i.n\'uI\-'cs. WPUSC v
DO KELD 0. DATE FTILERN LS TMSTRICT CIXURT o
2:22-cy-00062 212512022 for the Easlern District of Texas, Marshall Division

PLAINTITCE

TAASERA LICENSING LLC

DLFENDANT
PALO ALTO NETWORKS, INC.

PATENT OR
TRADEMARK N(L

ATE OF PATENT
OR TRADEMARK

TTOLDER OF PATENT OR TRADEMARK

1 8,955,038 2/10/2015 Taasera Licensing LLC
2 8,990,948 312420158 Taasera Licensing LLC
3 8,092 616 712812015 Taasera Licensing LLC
4 9,923 818 3/20/2018 Taasera Licensing LLC
s

Tn thz above—enutled case, the tollowing patenu(s] rademark(s) have beern inciuded;

NATEINCLUDED

INCLUDED BY

O Amendmen:

[ Answer [ Cross Bill [ ] Other Fleuding

PATENT IR
TRADEMARK NO.

DATE OF PATEMT
OB TRADEMARK

TIOLT2ER OF PATENT OR TRADEMARK

~3

In the above—entitled case, the following dzcision has been rendered or judpgement issued:

DECISIONJUDGEMENT

CLERK

(BY ) DEPUTY CHLERK

nDATE

Copy 1—Upon initiation of action, mail this copy v Director
Copy 2—Upaon filing document adding patent(s), mail this copy to Director

Fage 2 of 2

Copy 3—LUpon terminatien of action, mail this copy (o Director
Copy 4—Case file copy
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AU 2 Hes B&: Ty

Case 2:22-cv-00063 Document 2 Filed 02/25/22 Page 1 of 2 PagelD #: 59

10:

Mail Stop 8

Director of the U5, Patent and Trademark (Office

P.O. Box 1450
Alexandria. VA 223131450

FILING ORDETERMINATION OF AN
ACTION REGARDING A PATENT OR

REPORT ON THFE

TRADEMARK

filed inthe L5, Dy Court

1 Trudemarks or

I Complizove with 35 1250 § 290 andior 45 U800 3§ 11 you e ereby advised tat o conrt sction las been

for the Eastern District of Texas, Marshall Divisicn

E Patents, [ the patent gethon involyes 381780 § 2930y

ot the Toilewing

BOCKET N0,

2.22-cv-

DATETHED

00063 212512022

PN DISTRICT o
for the Eastern District of Texas, Marshall Division

PLATNTIFT

TAASERA LICENSING LLC

DIVERDANT

CHECK POINT SOFTWARE TECHNOLOGIES LTD,

N PRI HOLDTR OF PATENT OR TRATMARK
} 6,842,796 1/11/2005 Taasera Licensing LLG
2 8,327,441 12/4/2012 Taasera Licensing LLC
2 8,955,038 2/10/2015 Taasera Licensing LLC
4 8,990,948 3/24/2015 Taasera Licensing LLC
5 9,082 616 7/28/2015 Taasera Licensing LLC

In the above—entitiog case, the following patentd>) frademark(s) have beew included:

DATE INCLUDED

DNCLTITET BY
M Amendinent

O Answer

O Cross Bilt [ Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADFMARK

THILDER OF PATENT OR TRADEMARK

in the above—cntitled case. the thllowing decision las been rendered or jadgement isucd:

DECESTONAUDGEMENT

CTERK

IBY) DEPTILY (CEERK

DATE

Copy 1—T'pon initiation of actica, mail this copy to Director
Copy 2—lipon filing document adding patent(s), mail this copy to Divector

Page 1 of 2

Copy 3=1'pon terminatinn of action, mail this copy o Director
Copy 4—Case file copy
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Case 2:22-cv-00063 Document 2 Fited 02/25/22 Page 2 of 2 PagelD #: 80

AQ 120 (Rey DR,

Mail Stop 8
Birector of the 1.5, Patent and Trademark Office
.0, Box 1450
Alexandria, VA 22313-1450

TO:

REPORT ON THE
FILING OR DETERNMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

To CompHance wish 38 CS00 § 290 and or 13 U8.C,
for the Eastern District of Texas, Marshall Division

filed in the U5 Diseicl Court

[ Trademurks or

$ Y v ou are hereby advised that 4 court action has heen

s the [ollowing

B Patents. ([ the patent action invelves 38 050§ 192 )

DATYE FHLED
2/256/2022

DOCKET W),
2:22-cv-(0083

s BISTRICT COURY

for the Eastern District of Texas, Marshall Division

PEAINTT
TAASERA LICENSING LLC

DEEENEANT

CHECK POINT SOFTWARE TECHNOLOGIES LTD.

DATE OF PATENT
IR TRADIMARK

PATENT OR
TRADEMARK WO

HOTDUR OF PATENT OR TRADBEMARK

t 8,608,887 312812017

Taasera ticensing LLC

290923918 3/20/2318

Taasera Licensing LLC

~
L)

iy

I the abime

criled came, the Boilonsing potent{s¥ rradeniarkds) have been mcladed:

DATE INULUDED INCLUDER BY

1 Amendment

{3 Answer [ Cross Bild O tnher Pleading

DATE OF PATTNT
OR TRADAARK

PATENT OR
TR ADBEMARK NO,

HOLDER OF PATENT OR TRADEMARK

e the above——atdded cise, 1he {nllowmg deersion as been epdered ur fudpement sued:

DECISIONJUIDGEMENT

L1 ERK

{(BY)YDEPUTY CLERK

DATE

Capy [—lIpon initiation of action, mail this copy o Director

Copy 2—Upan filing decument adding patent(si, mail this copy w Director

Capy 3—1 pan termination of acton, mail this copy to Director

Copy +—Case file copy

Page 2 of 2
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Case 2.22-cv-00063 Document 2 Filed 02/25/22 Page 1 of 2 PagelD #: 59

AC 120 (Rev. OB/10;

TO: Mail Stop 8 REPORT ON THE
' Director of the 1.8, Patent and Trademark Qffice FILING OR DETERMINATION OF AN
P.Q). Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Complignce with 35 US.C. § 290 and’or 15 ULS.C. § 1116 you are hercby advised that a courl action has heen
filed in the U.8. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks ot A Patents { ] the patent action {nvolves 35 1.5.C. § 292.):
DOCKET NO. DATE FILED .S DISTRICT COURT o
2.22-cv-00063 2/25/2022 for the Eastern District of Texas, Marshail Divisian
PLAINTIFF DEFENDANT
TAASERA LICENSING LLC CHECK POINT SOFTWARE TECHNOLQOGIES LTD.
PATENT OR DATE OF #ATENT . . s .
TRADIMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK
1 6,842 796 11172005 Taasera Licensing LLC
2 8,327 441 12412012 Taasera Licensing LLC
3 8,955,038 211042015 Taasera Licensing LLC
4 8,980,848 32412015 Taasera Licensing LLC
5 9,092,616 712812015 Taasera Licensing LLC
It the ubove—entitled cause, the tollowing patent(s)’ trademark(s)} have been ncluded:
DATE INCI.UDED NCLURED BY
O Amendment ] Answer [ Cross Biil [ thher Pleading
PATENL OR DATE OF PATENT —
TRAITEMARK NO. OR TRADEMARK [HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
1o the above—entitled case, the following decision has been rendered or judgement 1ssued:
DECISION/TUDGEMENT
CLERK {RY) DEPUTY CLYRK NATE

Copy 1—Upan initiation of action, mail this copy to Director  Capy 3—Upon termination of actiun, mail this copy to Director
Copy 2—Upon filing docunment adding patent(s), mail this copy to Director  Copy 4—Case file copy
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Case 2:22-¢v-00063 Document 2 Filed 02/25/22 Fage 2 of 2 PagelD #:. 60

AQ 120 (Rev_ D810

TO: Mail Stop 8 REPORT ON THE
) Director of the 1.8, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 US.C§ 290 andfor 15 US5.C. & 1116 you are hereby advised that & court action has been
filed in the 1.8, District Court for the Eastern District of Texas, Marshali Divisian on the following
[] Trademarks or & Patents.  ( [1 the patent action invalves 35 1.S.C. § 292.);
DOCKET NO. DATE FTLET LS DISTRICT COURT
2:22-cv-00063 2/25/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DUFENDANT
TAASERA LICENSING LLC CHECK POINT SOFTWARE TECHNOLOGIES LTD.
PATENT OK DATE OF PATENT e i
IRADEMARK NO. OR TRADEMARK TIOLDER (1" PATENT OR | RADEMARK
1 9,608,997 312842017 Taasera Licensing LLCG
2 9923618 3/20/2018 Taasera Licensing LLC
4
5
[n1he above- entitled case, the tollowing patent(s) tradernark(s) have been included:
DATIE INCLUDED INCIUDED BY
[] Amendment [1 Answer [] Crass Bill [J Other Pleading
PATENT OR DDATE OF PATENT ) i . s - . .
TRATFMARK NO. R TRAIEMARK HOLDER OF PATENT OOR TRADEMARK
1
2
3
4
5

Io the above—entitled case, the following decision has been rendered or judgement issued:

DECTSIONAUDGEMENT

CLERK (BY) DEPULY ( LERK DATE

Copy I—Lpon initiation of action, mail this copy to Director  Copy 3—LU pon termination of action, mail this eopy to Direcior
Copy 2—1"pon filing document adding patentis}, mail this copy to Director  Copy 4—Casc file copy
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