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AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
] Trademarks or ¥ Patews. ([ the patent action involves 33 (.80, § 292.):
DOCKET NO. DATE FILED U8, BISTRICT COURT
1/5/2022 for the District of Delaware

PLAINTIFF DEFENDANT

INQUHSIENT INC., a Delaware corporation SERVICENOW, INC., a Delaware corporation

PATENT OR DATE OF PATENT O TR D AT DEMARK
TRADEMARK NQO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!

1 U8 7,879,488 B2 774272041 inQuisiant inc.

2 118 8218,58582 7110/2012 inQuisient inc.

3 U8 8,224,85582 7147120142 inQuisisnt ing.

4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
i1 Ameudment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . - DA TR DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

3

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy
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ENTERPRISE ELEMENTS INC

/]_70
DECLARATION CLAIMING SMALL ENTITY STATUS \,
37 CFR 1.9(f) and 1.27(c}-SMALL BUSINESS CONCERN

I, BRUCE RANDALL DEWOOLFSON hereby declare that | am __Chairman of the small business
concern referenced above agd that | am empowered to act on its behalf, and 1 am authorized to execute
this application on behalf of the corporation identified as Enterprise Elements Inc, having a principal
place of business at 11654 PLAZA AMERICA DR # 639, RESTON, VA 20190.

I hereby declare that Enterprise Elements Inc qualifies as a small business concern as defined in 13 CFR
121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees under section 41(a) and
(b) of Title 35, United States Code, in that the number of employees of the concern, including those of
its affiliates, does not exceed 500 persons.

| hereby declare that the rights under contract or law have been conveyed to and remain with the small
business concern identified above with regard to the invention entitled:
by inventor BRUCE RANDALL DEWOOLFSON.

Patent Number: 8219585,'_224855J & 8515997
-y

The rights held by the above identified small business concern are exclusive; and no rights to the
invention are held by any person, who could not be classified as a small business concern under 37 CFR
1.9(d) or. by any concern which would not qualify as a small business concern under 37 CFR 1.9(d) or a
nonprofit Qrganization under 37 CFR 1.9(e).

1 acknowledge the duty to file, in this application or patent, notification of any change in status resulting
in loss of entitlement to a small entity status prior to paying, or at the time of paying, the earliest of the
issue fee or any maintenance fee due after the date on which status as a small entity is no longer
appropriate. (37 CFR 1.28 (b}); 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 section 1001 of Title 18 of the United States =
Code, and that such willful false statements may jeopardize the validity of the application, any patent m
issuing thereon, or any patent to which this verified statement is directed. e

ENTERPRISE ELEMENTS INC

Signature':/%ksgﬂ//~ :_5
Title: Chrdirman | hed
Date of Sigp_ature: _ 7// L// 3/

Address: 11654 PLAZA AMERICA DR #639 .

RESTON, VA 20190
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/067.481 07/17/2012 8224855 09801.0002-01 4552
22852 7590 06/27/2012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER
LLP

901 NEW YORK AVENUE, NW
WASHINGTON, DC 20001-4413

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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) WEB site (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 (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Bruce Randall DeWoolfson, Potomac Falls, VA;

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together witn applicable fee(s), to: Mail Mail Stop ISSUE vEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required{). Blocks T through 5 should be completed where

gxpgropnatc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicaled unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintcnance fce notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) 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

Kapc(s. Each additional paper, such as an assighment or formal drawing, must

ave its own certificate of mailing or transmission.

22852 7590 03/16/2012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER .. Certificate of Mailing or Transmission _
LLP I hereby certify that this Fec%s Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
901 NEW YORK AVENUE, NW addressed to the Mail Stog ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

WASHINGTON, DC 20001-4413

(Depositor's name)

(Signature}
(Date)
APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. CONFIRMATION NO.
13/067,481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01 4552
TITLE OF INVENTION: DATABASE DATA DICTIONARY
L APPLN. TYPE l SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE ] PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE
nonprovisional NO $1740 $300 $0 $2040 06/18/2012
l EXAMINER | ART UNIT | CLASS-SUBCLASS |
MORRISON, JAY A 2168 707-790000
1. Change of correspondence address or indication of “Fec Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registcred patent attorncys 1_E1nnegan+_HendL—u:son,
[J Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
A_ddrcss orm PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2__Farabow, Garrett &
[J “Fee Address” indication (or "Fee Address" Indication form registered attorncy or agent) and the names of up to
PTQ/SB/47; Rev 03-02 or morc recent) attached. Use of a Customer 2 registered patent attorneys or agents. Ifnonameis 3 Dunner, LLP
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an ass%ncc is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
rccordation as sct forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
ENTERPRISE ELEMENTS, INC. RESTON, VIRGINIA

Pleasc check the appropriate assignee category or categorics (will not be printed on the patent) : 1 individual = Corporation or other private group entity [ Government

4a. The following fee(s) arc submitted: 4b. Payment of Fec(s): (Please first reapply any previously paid issue fee shown above)
(& 1ssuc Fee (] A check is enclosed.
& Publication Foc (No small cntity discount permitted) Payment by credit card. Form PTO-2038 is attached.
J Advance Order - # of Copics A The Dircctor is hereby authorized to charge mm any deficiency, or credit any
overpayment, to Deposit Account Number _ (600 16— cnclose an cxtra copy of this form).
S, Change in Entity Status (from status indicated above)
Ua. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Cb. Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
intcrest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature /W : < % /LLQ—O Date June 15, 2012

Michael P. Van Handel Registration No.__ 68,292

Typed or printed name

This colleetion of information is required by 37 CFR 1,311, The information is rechired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidcntiality is governcd by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take, 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de; 9ndin% upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alcxandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlcss it displays a valid OMB control number.

PTOL.-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Officc; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13067481

Filing Date:

03-Jun-2011

Title of Invention:

DATABASE DATA DICTIONARY

First Named Inventor/Applicant Name:

Bruce Randall DeWoolfson

Filer:

Michael Patrick Van Handel/Donna Beckford-Harris

Attorney Docket Number:

09801.0002-01

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040

ServiceNow Ex. 1002, Page 6 of 313




Electronic Acknowledgement Receipt

EFSID: 13032073
Application Number: 13067481
International Application Number:
Confirmation Number: 4552

Title of Invention:

DATABASE DATA DICTIONARY

First Named Inventor/Applicant Name:

Bruce Randall DeWoolfson

Customer Number:

22852

Filer:

Michael Patrick Van Handel/Donna Beckford-Harris

Filer Authorized By:

Michael Patrick Van Handel

Attorney Docket Number:

09801.0002-01

Receipt Date: 15-JUN-2012
Filing Date: 03-JUN-2011
Time Stamp: 19:18:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$2040

RAM confirmation Number

6797

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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101189
1 Issue Fee Payment (PTO-85B) ISSUE_FEE_TRANSMITTAL.pdf no 1

81¢36402faad0balab072ccf4afd09800325
964e

Warnings:

Information:

32264
2 Fee Worksheet (SB06) fee-info.pdf no 2
ea78fadb00bbd38f6988d340b570e23a050)
b3ac7
Warnings:
Information:
Total Files Size (in bytes); 133453

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

22852 7590 03/16/2012 | EXAMINER |
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER MORRISON, JAY A
LLP
901 NEW YORK AVENUE, NW | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001-4413 2168

DATE MAILED: 03/16/2012

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/067.,481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01 4552

TITLE OF INVENTION: DATABASE DATA DICTIONARY

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 06/18/2012

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 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.

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
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is 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 FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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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
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

22852 7590 03/16/2012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER Certificate of Mailing or Transmission
LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
901 NEW YORK AVENUE, NW addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

WASHINGTON, DC 20001-4413

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/067.481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01 4552
TITLE OF INVENTION: DATABASE DATA DICTIONARY
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 06/18/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MORRISON, JAY A 2168 707-790000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 Sellf%geinct é Tradenﬁl% (?fﬂl ﬁ (I)I i %gé’l\/fﬁT OF S%VIERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/067.,481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01 4552
22852 7590 03/16/2012 | EXAMINER |
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER MORRISON, IAY A
LLP
901 NEW YORK AVENUE, NW | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001-4413 2168

DATE MAILED: 03/16/2012

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 O 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 date of this notice, the Patent Term Adjustment will be 0 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) WEB site (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 (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.

ServiceNow Ex. 1002, Page 12 of 313



Application No.

] . ) 13/067,481
Examiner-Initiated Interview Summary

Applicant(s)

DEWOOLFSON, BRUCE
RANDALL

Examiner

JAY MORRISON

Art Unit

2168

All participants (applicant, applicant’s representative, PTO personnel):

(1) JAY MORRISON. (3) .

(2) Michael P. Van Handel (Reg. No. 68,292). (4) .

Date of Interview: 07 March 2012.

Type: [X Telephonic [ Video Conference

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [112 X102 []103 [JOthers

Claim(s) discussed: 40.
Identification of prior art discussed: Fong.

Substance of Interview

[] Personal [copy given to: [] applicant  [] applicant’s representative]

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Discussed proposed amendments to the claims o overcome the rejections of record so that the application could

proceed to allowance. The Applicant agreed to the proposed amendments and they are attached as an Examiner's

Answer to this action.

] Attachment

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

/Jay A Morrison/
Primary Examiner, Art Unit 2168

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary

Paper No. 20120307
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Application No. Applicant(s)

13/067,481 DEWOOLFSON, BRUCE
Notice of Allowability —— RPN DAL

JAY MORRISON 2168

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication 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. X This communication is responsive to 1/17/2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 40-48,51-61,64-74 and 77-79.

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a ) Al b)[dSome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [{ Certified copies of the priority documents have been received in Application No. 11917410 .
3. [ Copies of the certified 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 timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date __ .

Identifying 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 according to 37 CFR 1.121(d).

7. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date 20120307 .

3. X Information Disclosure Statements (PTO/SB/08), 7. X} Examiner's Amendment/Comment

Paper No./Mail Date 1/17/2012
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other )

/Jay A Morrison/
Primary Examiner, Art Unit 2168

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120307
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Application/Control Number: 13/067,481 Page 2
Art Unit: 2168

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview

with Michael P. Van Handel (Reg. No. 68,292) on 3/7/2012.

The application has been amended as follows:

Please amend the claims as per the attached Examiner's Amendment.

/Jay A Morrison/
Primary Examiner, Art Unit 2168

ServiceNow Ex. 1002, Page 15 of 313



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
1t

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

274

class with element with attribute with
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(history or version) same class with USPAT; 18:15
element with attribute with (relat$3 or USOCR,;
relationship) and "707".clas. FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L10 (stor$3 or sav$3 or database or xml) with §US-PGPUB; H{OR ON 2012/03/07
(history or version) same class with USPAT; 18:15
element with attribute with (relat$3 or USOCR,;
relationship) and 707/790,793,802.ccls.  {FPRS; EPG;
JPO;
DERWENT;
IBM_TDB
L11 (stor$3 or sav$3 or database or xml) with {US-PGPUB; #OR ON 2012/03/07
(history or version) same class with USPAT; 18:17
element with attribute with (relat$3 or USOCR,;
relationship) same (group$3 or set or FPRS; EPO;
subset) near2 element JPO;
DERWENT;
IBM_TDB
L12 (stor$3 or sav$3 or database or xml) with §US-PGPUB; #OR ON 2012/03/07
(history or version) same class with USPAT; 18:17
element with attribute with (relat$3 or USOCR,;
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subset) near2 element and "707".clas. JPO;
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subset) near2 element and JPO;
707/790,793,802.ccls. DERWENT;
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IBM_TDB
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element with attribute with (relat$3 or USPAT; 18:23
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subset) near2 element not 114 FPRS; EPO;
JPO;
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IBM_TDB
L17 (history or version) same class with US-PGPUB; OR ON 2012/03/07
element with attribute with (relat$3 or USPAT; 18:23
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DERWENT;
IBM_TDB
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L24 class with element with attribute with US-PGPUB; {OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:25
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(transmit$4 or send$3 or transfer$3) FPRS; EPO;
near2 element and 707/790,793,802.ccls. #JPO;
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L25 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:26
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(uniqu$3 or id or identifier or FPRS; EPO;
identification) near element JPC;
DERWENT;
IBM_TDB
L26 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:26
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;




EAST Search History

file:///Cl/Users/j morrison/Documents/e—Red%ZOFolder/l3067481/EASTSearchHist0ry.13067%?5&‘&&?MM51@1’.&H1[99%71 Page10f 313

identification) near2 element JPO;
DERWENT;
IBM_TDB
L27 42 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 oriiUSPAT; 18:26
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near2 element and JPO;
"707" .clas. DERWENT;
IBM_TDB
L28 i1 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:26
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near2 element and JPO;
707/790,793,802.ccls. DERWENT;
IBM_TDB
L29 i3 class with element with attribute with US-PGPUB; {OR ON 2012/03/07
(relat$3 or relationship) same (group$3 oriiUSPAT; 18:27
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element JPO;
DERWENT;
IBM_TDB
L30 i3 class with element with attribute with US-PGPUB; {OR ON 2012/03/07
(relat$3 or relationship) same (group$3 oriiUSPAT; 18:28
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element and JPO;
"707".clas. DERWENT;
IBM_TDB
L31 i1 class with element with attribute with US-PGPUB; {OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:28
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element and JPO;
707/790,793,802.ccls. DERWENT;
IBM_TDB
L32 i3 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:28
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element and JPO;
(group$3 or set or subset) near2 element §DERWENT;
IBM_TDB
L33 i3 class with element with attribute with US-PGPUB; OR ON 2012/03/07
(relat$3 or relationship) same (group$3 orijUSPAT; 18:28
set or subset) near2 element same USOCR,;
(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element and JPO;
(group$3 or set or subset) near2 element §DERWENT;
and (history or version$3) IBM_TDB
L34 i3 class with element with attribute with US-PGPUB; {OR ON 2012/03/07
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(uniqu$3 or id or identifier or FPRS; EPO;
identification) near3 element and JPO;
(group$3 or set or subset) near2 element §DERWENT;
and (history or version$3) and IBM_TDB
"707".clas.
IL35 {1 {class with element with attribute with ~ JUS-PGPUB; {OR ION  2012/03/07;
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L36 {4 class with element with attribute with (relat$3 HUSPAT;3{OR ON 2012/03/07
or relationship) and 707/790,793,802.ccls. UPAD 18:30

L37 {0 (history or version) same class with element USPAT;HOR ON 2012/03/07
with attribute with (relat$3 or relationship) and {{UPAD 18:30
707/790,793,802.ccls.

L38 i{0 (stor$3 or sav$3 or database or xml) with USPAT;#OR ON 2012/03/07
(history or version) same class with element UPAD 18:30

with attribute with (relat$3 or relationship) and
707/790,793,802.ccls.

L39 i0 (stor$3 or sav$3 or database or xml) with USPAT;OR ON 2012/03/07
(history or version) same class with element UPAD 18:31

with attribute with (relat$3 or relationship)
same (group$3 or set or subset) near2 element
and 707/790,793,802.ccls.

L40 {0 (history or version) same class with element USPAT;#OR ON 2012/03/07
with attribute with (relat$3 or relationship) UPAD 18:31

same (group$3 or set or subset) near2 element
and 707/790,793,802.ccls.

L41 10 (history or version) same class with element USPAT;HOR ON 2012/03/07
with attribute with (relat$3 or relationship) UPAD 18:31

same (group$3 or set or subset) near2 element
same (transmit$4 or send$3 or transfer$3)
near2 element and 707/790,793,802.ccls.

L42 30 class with element with attribute with (relat$3 #USPAT;iOR ON 2012/03/07
or relationship) same (group$3 or set or UPAD 18:31
subset) near2 element same (transmit$4 or
send$3 or transfer$3) near2 element and
707/790,793,802.ccls.

L43 i1 class with element with attribute with (relat$3 §USPAT;3{OR ON 2012/03/07
or relationship) same (group$3 or set or UPAD 18:31
subset) near2 element same (uniqu$3 or id or
identifier or identification) near2 element and
707/790,793,802.ccls.

L44 i1 class with element with attribute with (relat$3 HUSPAT;#OR ON 2012/03/07
or relationship) same (group$3 or set or UPAD 18:32
subset) near2 element same (uniqu$3 or id or
identifier or identification) near3 element and
707/790,793,802.ccls.

L45 i1 class with element with attribute with (relat$3 {USPAT;3OR ON 2012/03/07
or relationship) same (group$3 or set or UPAD 18:32
subset) near2 element same (uniqu$3 or id or
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PATENT
Customer No. 22,852
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Bruce Randall DeWoolfson Group Art Unit: 2168

Application No.: 13/067,481 Examiner: Jay A. Morrison

Filed: June 3, 2011 Confirmation Number: 4552

For: DATABASE DATA DICTIONARY VIA EFS-WEB

L e N WL L N L

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

Sir:
INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(c)

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(c), Applicant brings to the attention of the
Examiner the documents on the attached listing. This Information Disclosure Statement
is being filed after the events recited in Section 1.97(b) but, to the undersigned's
knowledge, before the mailing date of either a Final action, Quayle action, or a Notice of
Allowance. Under the provisions of 37 C.F.R. § 1.97(c), this Information Disclosure
Statement is accompanied by a fee of $180.00 as specified by Section 1.17(p).

Copies of the listed foreign and non-patent literature documents are attached.
Copies of the U.S. patent publications are not enclosed.

Applicant respectfully requests that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the attached

form.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.M./
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

This submission does not represent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed
documents are material or constitute "prior art." If the Examiner applies any of the
documents as prior art against any claims in the application and Applicant determines
that the cited document do not constitute "prior art" under United States law, Applicant
reserves the right to present to the office the relevant facts and law regarding the
appropriate status of such documents.

Applicant further reserves the right to take appropriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of
the documents be applied against the claims of the present application.

If there is any fee due in connection with the filing of this Statement, please
charge the fee to Deposit Account 06-0916.

Respectfully submitted,
FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: January 17, 2012 By:  /Michael P. Van Handel/
Michael P. Van Handel
Reg. No. 68,292

2-
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.M./
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Complete if Known
Application Number 13/067,481
INFORMATION DISCLOSURE g”"’lgNDa’ed, t ;“"e 3};{20;1 Do
STATEMENT BY APPLICANT Irs .ame nvenior ruce Randa evvooirson
Art Unit 2168
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U.S. Application No. 13/067,481

EXAMINER’S AMENDMENT

1-39. (Cancelled)

40.  (Currently Amended) A computerized system for manipulating data sets,
comprising:
a hardware-based processor; and
a data repository that contains the data sets and one or more layers of metadata
of the data in the data sets, comprising:

a class module configured to define at least one class of elements
and store the class;

an attribute module configured to define one or more attributes and store
the attributes;

a class attribute module configured to define and store one or more class-
attribute associations between at least one of the attributes and the
class;

an element attribute module for the at least one class configured to:
define and store the attributes of the elements in the class; and
transmit the attributes and the elements;

an element module configured to receive the transmitted attributes and
elements from the element attribute module, store the attributes
and elements, and uniquely identify the elements, wherein the

elements are identified by unique element identifications; [[and]]
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an element relation module configured to store one or more relationships
between the elements in the element module;

an element history module configured to store one or more indicators of a

modification to the elements: and

an element document module configured to store formatting

data for grouping a subset of the elements.

41.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
a state machine module including a state machine transition module and a status
module configured to define and store a state machine type, the state
machine type storing a first status of one element and a transition to a

second status of the one element.

42.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
a type definition module configured to define and store:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements; and
a list option module configured to enumerate one or more picklist attributes of a

picklist type.
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43.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises at least one of:
a named text module configured to store textual representations of query,

control, and display mechanisms that relate to the elements.

44.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
a tuple module configured to generate and store one or more tuples, wherein the
tuples associate subsets of the elements in accordance with types

associated with the subsets of the elements.

45.  (Previously Presented) The computerized system of claim 44, wherein the tuple

module uses recursion to link a first folder to at least one additional folder in a hierarchy.
46.  (Previously Presented) The computerized system of claim 45, wherein the tuple
module includes one or more entries, and the data repository filters the one or more

entries into one or more folders.

47.  (Previously Presented) The computerized system of claim 40, wherein the class-

attribute associations are identified by logical names and class names.
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48.  (Previously Presented) The computerized system of claim 40, wherein the

element attribute module is identified using a name of the class.

49-50. (Cancelled)

51.  (Previously Presented) The computerized system of claim 40, wherein the
processor is configured to generate a data model of the elements based on the layers of

metadata.

52.  (Previously Presented) The computerized system of claim 40, wherein the
processor is configured to generate a dynamic user interface for manipulating the

elements based on the layers of metadata stored in the data repository.

53.  (Currently Amended) A method for manipulating data sets, comprising:

defining at least one class of elements and storing the class in a data
repository that contains the data sets and one or more layers of metadata
of the data in the data sets;

defining one or more attributes and storing the attributes in the data repository;

defining one or more class-attribute associations between at least one of the
attributes and the class, and storing the one or more class-attribute
associations in the data repository;

defining, for at least one class, a set of the attributes of the elements in the class

and storing the set of the attributes in the data repository;
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transmitting the set of the attributes and the elements;

receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;

uniquely identifying the elements, wherein the elements are identified by unique
element identification; [[and]]

storing one or more relationships between the elements in the data repository;

storing. in the data repository, one or more indicators of a modification to the

elements: and

storing, in the data repository, formatting data for grouping a subset

of the elements.

(Previously Presented) The method of claim 53, further comprising:
defining a state machine type that stores a first status of one element and a
transition to a second status of the one element; and

storing the state machine type in the data repository.

(Previously Presented) The method of claim 53, further comprising:
defining:

one or more types of the class;

the attributes related to the class; and

the relationships between the elements;
storing the types in the data repository; and

enumerating one or more picklist attributes of a picklist type and storing the
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enumerated picklist attributes in the data repository.

56. (Previously Presented) The method of claim 53, further comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

57.  (Previously Presented) The method of claim 53, further comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with types associated with the subsets of the
elements; and

storing the tuples in the data repository.

58.  (Previously Presented) The method of claim 57, further comprising:
using a recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.
59.  (Previously Presented) The method of claim 58, wherein the one or more tuples
include one or more entries and further comprising:

filtering the one or more entries into one or more folders.

60. (Previously Presented) The method of claim 53, wherein the class-attribute

associations are identified by logical names and class names.
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61.  (Previously Presented) The method of claim 53, wherein the attributes are

identified using class names.

62-63. (Cancelled)

64. (Previously Presented) The method of claim 53, further comprising:
generating a data model of the elements based on the data in the data sets and

the layers of metadata stored in the data repository.

65.  (Previously Presented) The method of claim 53, further comprising:
generating a dynamic user-interface for accessing and manipulating the
elements based on the data in the data sets and the layers of metadata

stored in the data repository.

66. (Currently Amended) A non-transitory computer-readable medium storing a
computer-executable program which, when executed by a processor performs a method
comprising:
defining at least one class of elements and storing the at least one class in a data
repository that contains data sets and one or more layers of metadata of
data in the data sets;
defining one or more attributes and storing the attributes in the data repository;
defining one or more class-attribute associations between at least one of the

attributes and the class;
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storing the one or more class-attribute associations in the data repository;

defining, for the at least one class, attributes of the elements in the class and
storing the attributes in the data repository;

transmitting the attributes and the elements;

receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;

uniquely identifying the elements, wherein the elements are identified by unique
element identifications; [[and]]

storing one or more relationships between the elements in the data repository;

storing. in the data repository, one or more indicators of a modification to the

elements: and

storing, in the data repository, formatting data for grouping a subset

of the elements.

67.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:
defining a state machine type that stores a first status of one element and a
transition to a second status of the one element; and

storing the state machine type in the data repository.

68.  (Previously Presented) The computer-readable medium of claim 66, further

comprising:

defining:
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one or more types of the class;
the attributes related to the class; and
the relationships between the elements;
storing the types in the data repository; and
enumerating one or more picklist attributes of a picklist type and storing the

enumerated picklist attributes in the data repository.

69. (Previously Presented) The computer-readable medium of claim 66, further
comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

70.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with types associated with the subsets of the
elements; and

storing the tuples in the data repository.

71.  (Previously Presented) The computer-readable medium of claim 70, further
comprising:
using recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.
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72.  (Previously Presented) The computer-readable medium of claim 71, wherein the
one or more tuples include one or more entries and further comprising:

filtering the one or more entries into one or more folders.

73.  (Previously Presented) The computer-readable medium of claim 66, wherein the

class-attribute associations are identified by logical names and class names.

74.  (Previously Presented) The computer-readable medium of claim 66, wherein the

attributes are identified using the class names.

75-76. (Cancelled)

77.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:

generating a data model of the elements based on the layers of metadata.

78.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:
generating a dynamic user-interface for manipulating the elements based on the

data in the data sets and the layers of metadata.

-10-
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79.  (Currently Amended) A computerized system for manipulating data sets,
comprising:
means for defining at least one class of elements and storing the class;
means for defining one or more attributes and storing the attributes;
means for defining one or more class-attribute associations between at least one
of the attributes and the class and storing the one or more class-attribute
associations;
means for defining, for the at least one class, the attributes of the elements in the
at least one class and storing the attributes;
means for transmitting the attributes and the elements;
means for receiving the transmitted attributes and elements;
means for storing the attributes and elements;
means for uniquely identifying the elements, wherein the elements are identified
by unique element identification; [[and]]
means for storing one or more relationships between the elements;

means for storing one or more indicators of a modification to the elements:; and

means for storing formatting data for grouping a subset of the

elements.

11-
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Group Art Unit: 2168
Bruce Randall DeWoolfson

Examiner: Jay A. Morrison

)
)
)
Application No.: 13/067,481 )
) Confirmation No.: 4552
Filed: June 3, 2011 )

)
For: DATABASE DATA DICTIONARY )

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

Sir:
SUBSTANCE OF INTERVIEW

Applicant submits the following statement of the substance of the Examiner
interview conducted on February 6, 2012.

Applicant thanks Examiner Jay A. Morrison for scheduling the telephonic
interview with Applicant’s representative on February 6, 2012. An Interview Summary
was mailed on February 10, 2012. The period for submitting a Substance of Interview
statement extends to March 12, 2012 (March 11, 2012 being a Sunday).

Applicant confirms that the Substance of Interview set forth in the Interview
Summary is correct. During the interview, Applicant’s representative presented
reasoning consistent with the Amendment filed on January 17, 2012. No agreement

was reached with respect to the claims.
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Application No.: 13/067,481
Attorney Docket No. 09801.0002-01
Please grant any extensions of time required to enter this response and charge

any additional required fees to our deposit account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: March 12, 2012 By: /Michael P. Van Handel/
Michael P. Van Handel
Reg. No. 68,292
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
13/067,481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01 4552
22852 7590 02/10/2012 | EXAMINER
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER
LLP MORRISON, JAY A
901 NEW YORK AVENUE, NW
WASHINGTON, DC 20001-4413 | ARTUNIT | pamrNoMBER
2168
| MAIL DATE | DELIVERY MODE
02/10/2012 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
) . ) 13/067,481 DEWOOLFSON, BRUCE
Applicant-Initiated Interview Summary RANDALL
Examiner Art Unit
JAY MORRISON 2168

All participants (applicant, applicant’s representative, PTO personnel):

(1) JAY MORRISON. (3) .

(2) Michael P. Van Handel (Req No. 68.292). (4) .

Date of Interview: 06 February 2012.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes ] No.
If Yes, brief description:

Issues Discussed []101 [112 X102 []103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 40.
Identification of prior art discussed: Fong.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Discussed claim 40 in view of the cited Fong reference. Applicant submitted that the cited reference does not teach
the various modules as submitted by applicant in their response currently filed and it was respecitfully noted that Fong
leaches a general system for describing storing and reftrieving class definitions in a database. Further search would be
conducted and applicant further contacted in an effort to move prosecution forward in the coming weeks.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/Jay A Morrison/
Primary Examiner, Art Unit 2168

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20120206
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, ho separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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PATENT
Customer No. 22,852
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Bruce Randall DeWoolfson Group Art Unit: 2168

Application No.: 13/067,481 Examiner: Jay A. Morrison

Filed: June 3, 2011 Confirmation Number: 4552

For: DATABASE DATA DICTIONARY VIA EFS-WEB

L e N WL L N L

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

Sir:
INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(c)

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(c), Applicant brings to the attention of the
Examiner the documents on the attached listing. This Information Disclosure Statement
is being filed after the events recited in Section 1.97(b) but, to the undersigned's
knowledge, before the mailing date of either a Final action, Quayle action, or a Notice of
Allowance. Under the provisions of 37 C.F.R. § 1.97(c), this Information Disclosure
Statement is accompanied by a fee of $180.00 as specified by Section 1.17(p).

Copies of the listed foreign and non-patent literature documents are attached.
Copies of the U.S. patent publications are not enclosed.

Applicant respectfully requests that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the attached

form.
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

This submission does not represent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed
documents are material or constitute "prior art." If the Examiner applies any of the
documents as prior art against any claims in the application and Applicant determines
that the cited document do not constitute "prior art" under United States law, Applicant
reserves the right to present to the office the relevant facts and law regarding the
appropriate status of such documents.

Applicant further reserves the right to take appropriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of
the documents be applied against the claims of the present application.

If there is any fee due in connection with the filing of this Statement, please
charge the fee to Deposit Account 06-0916.

Respectfully submitted,
FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: January 17, 2012 By:  /Michael P. Van Handel/
Michael P. Van Handel
Reg. No. 68,292
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Complete if Known
Application Number 13/067,481
INFORMATION DISCLOSURE g”"’lgNDa’ed, t ;“"e 3};{20;1 Do
STATEMENT BY APPLICANT Irs .ame nvenior ruce Randa evvooirson
Art Unit 2168

(Use as many sheets as necessary) Examiner Name Jay A. Morrison

Sheet | 1 | of [ 2 Attomey Docket Number | 09801.0002-01

U.S. PATENTS AND PUBLISHED U.S. PATENT APPLICATIONS

Examiner | Cite Document Number Issue or Name of Patentee or Pages, Columns, Lines, Where
Initials No.! . 2 Publication Date Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code” (if known) MM-DD-YYYY Figures Appear
US-7,979,468 07-2011 DeWooifson
US-2011/0295900 12-2011 DeWoolfson

US-
Us-
uUs-
uUs-
Us-
us-
Us-
Us-
uUs-

Note: Submission of copies of U.S. Patents and published U.S. Patent Applications is not required.

FOREIGN PATENT DOCUMENTS

Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, | Translation®
Initials No.! Foreign Patent Document MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
or Relevant Figures
Country Code® Number® Kind Code® (if known) Appear
WO 2006/138420 12-28-2006 DeWoolfson Abstract, pages 1-44,
and Figures 1-17
NONPATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item | Translation®
Initials No.! (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.
International Preliminary Report on Patentability for PCT/US2006/023242, December 17, 2007, pages 1-6.
Written Opinion of the International Searching Authority for PCT/US2006/023242, December 14, 2007,
pages 1-5.
International Search Report for PCT/US2006/023242, December 10, 2006, pages 1-2.
Examiner Date
Signature Considered

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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(51) International Patent Classification:
GOGF 17/30 (2006.01)
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(25) Filing Language: English

(26) Publication Language: English
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(54) Title: DATABASE DATA DICTIONARY

(57) Abstract: Systems and methods are provided
for manipulating data sets. In accordance with one
implementation, a computerized system is provided
for storing, managing, indexing, interrelating, and/or
retrieving data sets in a manner independent of
the data model. The system includes an element
module configured to store and uniquely identify
elements and an element relation module configured
to store relationships between the elements in the
element module. The computerized system may also
comprise a class module configured to store attributes
of elements in a class and a type definition module
configured to define the class and the atiributes
related to the class. The computerized system may
further comprise a state machine module, the state
machine module including a state machine transition
module and a status module.
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DATABASE DATA DICTIONARY

DESCRIPTION

Cross-Reference to Related Application(s)

[001] This application claims the benefit of priority from U.S. Provisional

?

Application No. 60/690,147, entitled “Database Data Dictionary,” filed June 14, 2005

the disclosure of which is expressly incorporated herein by reference to its entirety.

Technical Field

[002] This invention relates to the field of computer data storage. More
particularly, the present invention relates to methods and systehs for storing,

managing, indexing, interrelating, and/or retrieving data sets.

Background Information

[003] Currently, a conventional data storage system implements its own data
model according to the user interface and the business rules specification for that
system. For the conventionall system, the system’s developers write dedicated code
and user interface code that displays or manages certain data inputs such as check
boxes, lists, combo boxes or other data inputs. Such systems depend upon a specific
data model and lack flexibility and portability. The conventional system’s dedicated
code and user interface in some respects manipulate the data that the cohventional
system’s applicafioh stores and retrieves during operation. Moreover, the conventional
system stores and retrie'ves data locally on a local disk, such as a C drive on a Windows
system. It is well known that conventional systems may also store data on a remote

storage media, e.g. a file server or database.
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[004] There are efforts to overcome the lack of f!exibility and portability of
convent'ional data storage systems, such as the adoption and utilization of extensible
.markup' language for storing data (e.g., Microsoft Office® XML Open Format, OASIS
Open Office XML Format, etc). Data files in open data formats (e.g., XML) facilitate
data transfer and are typically stored on a desktop machine. XML data files rely on the
structures defined by XML standards, which allows standardized XML parseré to read
data files expressed in XML format.

[005] However, open data formats based on XML and o;her open standards do
not intefrelate and manage dynamic data sets through process and collaboration and
state machines. Open data formats (e.g., XML) also do not provide for inheritance and
override behaviors, collaboration or state machine process enforcement, and/or element
style normalization.

[008] Accordingly, there is a need fou; systems and methods that store, manage,

index, interrelate, and/or retrieve data sets in a manner independent of the data model.

SUMMARY

[007] In accordance with the principles of the present invention, as embodied
and broadly described herein, methods, systems and computer program products are
provided for manipulating data sets. The data set manipulation may be achieved
through utilization of a processor and a data repository adapted to process, retrieve,
and store data contained in the data sets and one or more layers of metadata of the
data in the data sets.

[008] According to one embodiment, a system is provided for manipulating data

sets. The system comprises a processor and a repository, the data repository including
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an element module configured to store and uniquely identify a plurality of elements each
identified by a unique element identification, an element relation module configured to
store one or more relationships between the elements in the element mbdule, and a
class module configured to define at least one class of the elements and sfore the class.
The data repository further includes an attribute module configured to define and store
the attributes, a class attribute module configured to define and store one or more class-
attribute associations between at least one of the attributes and the class, and a type
definition module configured to define and store one or more types of the class, the
attributes related to the class, and the relationships between the elements.

[009] According to another embodiment, a method is prbvided fér manipulating,
data sets. The method comprises storing and uniquely identifying a plurality of
elements in a data repository, each of the elements identified by a unjque element
identification, wherein the data repository is adapted to process, retrieve,.and‘ 'store'data
contained in the data sets and one or more layers of metadata of the data in the data
sets, and storing one or more relationships between the elements in the data repository.
The method further comprises defining at least one class of the elements and storing
the class in the data repository, defining one or more attributes and stolring.the attributes
in the data repository, defining one or more class-attribute associations between at least
one of the attributes and the class and storing the class-attribute associations in the
data repository, and defining one or more types of the class, the attributes related to the
class, and the relationships between the elements, and storing the types in the data

repository.
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| [01 b] Another exemplary embodiment provides for a computer-readable

medium containing instructions to configure a processor to perform a method for
méﬁipulating data sets. The method comprises storing and uniquely identifying a
plurality of elements in a data repository, each of the elements identified by a i.mique
element identification, wherein the data repository is adapted to process, retrieve, and
store data contained in the data sets and one or more layers of metadata of the data in
the data sets, and storing one or more relationships between the elements in the data
repository. The method further comprises defining at least one class of the elements
and storing the class in the data repository, defining one or more attributes and storing
the attributes in @he data repository, defining one or more class-attribute associations
between at least one of the attributes and the class and storing the class-attribute
associations in the data repository, and defining one or more types of the class, the
attributes related to the class, and the relationships between the elements, and storing
the types in the data repository.

| [011] Additional aspects of the invention are set forth in the detailed description
which follows or may be learned by practice of methods, systems, and articles of
ménufacture consistent with the present invention. It is understood that both the
foregoing general description and the following detailed description are exemplary and

explanatory only and are not restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[012] Both the foregoing general description and the following detailed
description are exemplary and explanatory only. They do not restrict the invention, as

claimed. Furthermore, the accompanying drawings, which are incorporated in and
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constitute a part of this specification, illustrate embodiments of the invention and
together with the description, serve to explain the principles of the invention. In the
drawings:

[013] Figure 1 is an exemplary entity-relationship diagram of an eléments
metadata repository (EMR) for storinj, managing, indexing, interrelating, and/or
retrieving data sets, consistent with the principles of the present invention;

[014] Figure 2 depicts a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for storing articulated types, workspaces and
workspace objects, class and class attributes, parameters, list options, etc;

[015] Figure 3 depicts a subset of the exemplary entity-felétionship diagram of .
the EMR, illustrating data tables for storing elernents, element relations, element
attributes, element history, element documents, etc;

[016] Figure 4 illustrates an exemplary diagrammatic visualization for VEéually
selecting and relating elements using a graphical user interface (GUI);

[017] Figure 5 shows'a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for storing state machines, state machine transitions,
state machine statuses, etc;

[018] Figure 6 illustrates an exemplary state machine diagram;

[019] Figure 7 illustrates a GUI of an exemplary diagrammatic depiction
displaying congregations of requirements that are related to subcomponents of a

system;
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[020] Figure 8 shows a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for storing tuples, named texts and metadata for named
texts, etc;

[021] Figure 9 illustrates a GUI of an exemplary elements explorer;

[022] Figure 10 shows a subset of the exemplary entity-relétionship diagram of
the EMR, illustrating data tables for storing collaboration status history, polls,
discussions, system components, etc;

[023] Figure 11 depicts a subset of ;he exemplary entity-relationship diagram of
the EMﬁ, ilustrating data tables for storing terminology, glossary, etc;

[024] Figure 12 depicts a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for storing emails, email details, etc;

[025] Figure 13 depicts a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for sioring formatted dataset, SQL extensible
stylesheet language transformations, etc;

[026] Figures 14 and 15 depict GUIs of exemplary editing environments that
may be invoked from a displayed element;

| [027] Figure 16 is a diagram depicting an exemplary Human Résource
Management workspace; and

[028] Figure 17 is a diagram depicting an exemplary computer system in which

systems and methods consistent with the principles of the elements metadata repository

of Figure 1 may be implemented.
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DETAILED DESCRIPTION

[029]) Reference will now be made in detail to present embodiments of the
invention, examples of which are illustrated in the accompanying drawings. Wherevér
poésible, the same referenée numbers will be used throughout the drawings to refer to
the same or like parts. |

Entity-Relationship Configuration

[030] FIG. 1 shows an entity relationship diagram 100 of an é!ements metadata
repository (EMR) for storing, managing, indexing, interrelating, and/or retrieving data
sets, consistent with principles of the present invention. In accordance witﬁ
embodiments of the invention, a repository, such as the EMR, is a centrél place where
data and metadata is stored and maintained. Metadata is data that is used to describe
other data. Examples of metadata include schema, tables, indices, views, column
definitions, ete. Metadata is recursive such that data about data about the dét'a may be.
stored. This recursive nature may be expressed as levels, such as “M” number of
levels. For example, the actual data being stored is MO. Data about ihat actual data
(i.e., MO) may be referred to as M1. Data about the M1 layer data may be referred to as
M2 and so on. In this example, the M1 and M2 layers are metadata, i.e., data about
data. The EMR of FIG. 1 allows for storage of any number of data layers.

[031] Embodiments of the present invention, as shown in FIG. 2, include a class
table 150, which may be analogous to a relational database table. Just as a table
contains columns, a class, such as an entry in class table 150, contains attribﬁtes. In
an exemplary implementation of the EMR, using database systems such as Oracle®,

Microsoft SQL Server®, or MySQL, a user may create a class and its attributes by
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creating a. table and constructing columns within the table. In other words, the user
creates a class and populates the class with attributes where attributes are conceptually
othér pieces of information of interest to the things that the class is trying to describe.
For instahce, if the class was a person, ah attribute may be the person’s hame, birth
date, or social security number. Any numbér of attributes can be assigned to any

' number of classes.

[032] Unlike a conventional relational database, the EMR extends the notion of
available attributes types beyond the standgrd string, number, and date types. To do
so, the EMR allows dynamically extendable entries in a type definition table 102. Type
definition table 102 may store articulated types that may be, for example, an M4 layer
while still maintaining the meta meta meta meta data language. By using the type of the
person’s name for an attribute, the user can declare more than what a normal relational
database may store. For example, the EMR provides for a boolean type which is not
normally found in a relational database. The EMR also provides for a pick list type,
which stores a plurality of optional selections, and restricts actual data settings to none,
or one and only one of the optional selections. The pick list type is also not found in a
relational database. Moreover, the EMR is capable of storing a process or state
machine type which is not found in a relational database. All these data types provide
flexibility in the type of data management that can be performed.

[033] In ac;:ordance with still further embodiments of the invention, the EMR
includes a parameter table 104. Parameter table 104 allows for any unforeseen
attribute values to be placed upon system level components without redefining the base

schema. For instance, if one type of named text is a SQL query, and the system
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re.quires security settings on that one type of named text (further desctibed below), then
a parameter entry can be used to specify that setting instead of redefining named_text
table (é.g. named_text table 140 in FIG. 8) to include an additional colun;nn, which may
or rﬁay not be needed for all other named text types.

[034] Embodiments of the present invention, as shown in FIG. 2, include a
workspace table 108 and a workspace_object t'able. 106. Workspace table 108 énd
workspace_object table 106 provide for logical grouping of elements into subsets that
are usable for particular users or purposes. For example, if an EMR user is a tester,
then a “Testing” workspace may be declared. Objects, including elements, classes,
named texts, and “things” that is defined by a numeric identifier (Which may be every
“thing”) may be placed into ‘Testing’ workspace via entries in workspace_object table
106. The tester would be assigned to this workspace (also through workspace_object
table 106), and therefore only be permitted to see the other objects in the workspace.
The effect is a basic level of security and data volume reduction to small localized easily
navigable subsets. |

[035] Consistent with embodiments of the invention, an attribute table 110 holds
the definition of each attribute used in each class in thé EMR. Attributé table 110 may
store the physical name and type of the data which corresponds to the database column
name and column type where the actual values are stored. A class_attribute table 112
may associate a given attribute to one or more classes (in class table 150). Because
class_attribute table 112 allows for one attribute to be referenced by many classes,
there is attribute inhéritance among the classes. Attribute inheritance among the

classes is a powerful notion not found in traditional relational database management
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systems (RDBMS). Class_attribute table 112 stores the logical name that may be used
by the attribute when presented to the user for data manipulation such as insert or
update or delete of values. The ability to reference the same attribute via multiple
names d'epending on which class it appears in is akin to the concept of overridden
inheritance, also a concept not found in RDBMS.

[036] In an embodiment of the invention, the EMR may immediately dreate a
phygical instantiation of the logical class and attribute model as soon as a class attribute
definition is entered and committed into class_attribute table 112. The EMR may
immediately represent the table and columns that the class and attribute definitions
dictate. Moreover, the EMR’s editors (see, for example, FIG. 14 and 15) may
immediately conform to this definition and support full data manipulation of any values in
any defined attribute. Furthermore, when certain types of attributes are attached to a
class, appropriate named text entries are automatically created and tupled to the class |
and may be immediately available for use in the EMR. For example, if a pick list
attribute type is added to a class, then queries that returns, for instance, all rows in the
class and how many rows fall into each of the available pick list options, are
automatically created, which allows the EMR to present the results (vié charts or other
presentation formats) to the users. This immediate construction of physical storage,
complete editing capability, and automated reporting allows the EMR to become
operational immediately upon logical schema definition.

[037) Embodiments of the present invention, as shown in FIG. 2, further include
a list_option table 114. List_option table 114 may hold all possible enumerations in all

possible pick list attributes, which allows for structured user interface and predictable

10
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query structures when displaying and managing pick list data. A color table 116 may
hold .a record for each enumerated color referenced by any object in the EMR. A color
can be declared and associated to an object such as a class, list optionvselection, or
eleh'\ent, etc, and when detected during presentation, the id reference value for the
color can be replaced with a swatéh of the actual color or any other run time decoration
as appropriate. .

[038] Consistent with embodiments of the invention, the EMR includes a symbol
table 118, Symbol table 118 is similar to color table 116 because it may hold a list of
references to graphical objects that can be used in the system. The number and type of
graphical objects are not restricted, and can be extendgd by addition of fype definition
entries but typically include standard graphic files, such as .BMP, .GIF, .JPG, .SVG, and
.SVGz. Once declared in this table, these graphical objects can be referenced by any
object in the system, and when the reference is detected at display time, the reference
may be replaced with a rendering of the actual image. For example, reports may be
constructed that show check marks, colored balls, military insignia, or any other relevant
image depending on the needs of the visualization.

[039] The EMR of FIG. 1 conceptually breaks the world into anv articulation of
“things.” The EMR places these “things” into one pile in an element table 160. An
element stored in element table 160 implies that the user can find similarity between
any “thing” that the user would like to discuss, repor, store, or manage. Element table
160 provides the user the capability to add those “things” into a congruous pile so that.
the user can deal with them without regard to their exact nature. This provides an over-

normalization of any data captured by the EMR into one record type called an element.

11
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[040] FIG. S illustrates an exempiary element, w‘hich has a unique identifier
(e.g., element ID), a name (e.g., description), and a classification (e.g., class identifier).
Consistent typing of the element ID permits the user to refer to elements across the
schema withput having to convert the type of the element ID. In one embodiment, the
element ID takes on a number format, e.g., a long value or an integer value. In this
embodiment, any “thing” in the world may be uniquely identified by a humber, e.g., an
integer. Moreover, once any “thing” has been differentiated from nothingness, the
“thing” has a name. This name may be called a description. In one embodiment, the
key components of the element are the element ID and the name, as shown in element -
table 160. The description does not have to be unique. Some “things” may be
described generally with the same name but have differences that render those things
unique from each other. Another component of the element is a class identifier. The
class identifier is a pointer or an indicator of the type or classification of this element in
the universe. The class identifier allows the EMR to articulate the differences between
types of elements that otherwise appear to be similar. |

[041] Embodiments of the present invention include an element_rela_tio'n table
162 for storing relationships between elements. Further to storing and managing
elements in the universe, the EMR of FIG. 1 records and manages the fact that one
element relates to another element in element_relation table 162. Each entry in
element_relation table 162 may contain a pointer to at least two elements in elements
table 160 and a type definition describing the type of relationship. Using the over-
normalized model, the EMR ends up with a collection of elements and a collection of

indicators of how those elements relate to each other.
12
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[042] Embodiments 6f the present invention, as shown in FIG. 3, include an
élement_attr__c# table 164. Element_attr_c# table 164 represents a plurality of physical '
tables that are constructed into the base RDBMS. A physical table may' be constructed
in evlement__attr_c# table 164 for each class that is declaréd in class table 1'50. A
column is inserted into this table for eéch class_attribute entry that specifies an att.ribute
that should be in this class. In the physical imp‘lementation the # symbol is replaced
with the identifier of the class to ensure uniqueness in table names, which is a
requirement in the RDBMS but not necessarily in the class names of the element
system.

[043] For each element_attr_c# table constructed, a corresponding entry in an
element_history table 166 may also be constructed. Element_history table 166 records
each vefsion of each element through its lifespan in the EMR. In addition to all values
~ of all attributes, element_history table 166 may also store indicators of the usér making
the change, and the time the change was made. This provides the EMR the capability
to provide a complete history for all tracked elements throughout the life of the
elements. This is useful for recovering a point in time configuration, or mixing historic
version of various element subsets into named groups sometimes referred to as
Baselines, Blocks, Revisions, Versions, Variants, or the like.

[044] Consistent with embodiments of the invention, the EMR includes an
element_document table 168, which may represent a series of records that logically
group a set of elements into what would traditionally be called a document.

Element_document table 168 provides for formatting information that is separated from

13
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the elements themselves, yet are importént for the reconstruction for an ordered
formatted display of the elements.

| [045] From the collection of elements and the collection of indicators, the EMR
can create visualizations for users by placing the elements in context With other
elements that they relate to. FIG. 4 illustrates an exemplary visualization 400.
Visualization 400 may also be called a diagrammatic visualization, which may be
implemented by an elemenis diagram manager. In a diagrammatic visualization, the
elements diagram manager selects or allows the user to select subsets of elements in
the universe and place them on a drawing canvas. The elements diagram manager
then arranges the elements in relation to other elements based on the conductivity rules
found in element_relation table 162,

[046] In visualization 400, several elements are arranged on the canvas in
proximity to each other and connected by directional lines that indicate their relation to
each other, as determined by element_relation table 162. Each element in the canvas
may be expanded to find and display elements in proximity to itself that is not yet on the
canvas. Visualization 400 provides the user the capability to dynamically explore
related elements. |

[047] In addition to expansion of an element, each element in the EMR may
invoke an editing screen that manages the values for the attributes of that element,
based on the classification of that element. FIG. 14 displays a screen shot illustrating
an exemplary editing environment 1400 that may be invoked from any displayed

element, whether it appears in a diagram canvas, element explorer list, or other context.
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[048] As illustrated in FIG. 14, editing environment 1400 shows several tabs, a
General Tab, an Attributes tab, and a History tab. The selected tab in the example
shown in FIG. 14 is the Attributes tab, which displays a listing of each attribute.
associated with the elements class, and an editor for the value of that attribute. In this
example, the type of attribute is indicated by small icons to the left of the attribute name
and the editor appears to the right of the attribute name. The order in which the
attributes appear and certain display characteristics such as the number of rows of text
to display in the edit field are determined by the entry in class_attribute table 112.
Specialized editors can be defined and used such as date selectors, pick list combo
boxes, and boolean checkboxes, all of which are invoked dynamically bésed on the
deﬁnition of the attributes that happen to be in this class.

[049] FIG. 15 shows a screen shot of another exemplary representation 1500 of
the dynamic editing capability of an element. In this embodiment, the EMR pr'ovide.s |
dynamic edit capability throug’h web-based programming language and a standard
browser without a structured programming language such as Java, as seen in editing
environment 1400 (of FIG. 14). By providing web-based edit capabi’lity, the EMR allows
users to edit attributes of an element by invoking one or more hyperlinks to the element
when the element is referenced in other web-based reporting or outputs,

[050] State machines are a very powerful extension of normal relational
database attributes or column types. As shown in FIG. 5, a state_machine table 120, a
state_machine_transition table 122, and a status table 124 describe the structure and
behavior of state machines. The term state machine may be used interchangeably with

the terms process or workflow. A state machine (e.g., an entry in state_machine table
15
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120) has one or more statuses (e.g., entries in status table 124) which are connected
through"transitions (e.g., entries in state;machine_transition table 122). The user may
classify the elements by declaring one or more possible state machine statuses for each
of the elements.

[051] Using fhe person example, if the person was an employee, then the EMR
" of FIG. 1 would be able to declare at least one possible status of the person. The EMR
could declare the person’s status in the state machine model as shown in FIG, 6, such
as whether the person is a prospective employee 600, an actively hired employee 610,
an employee on probation 620, an employee terminated for cause 630, etc. The EMR
may restrict the transition from one status to another by limiting each status’s forward
transition connections. For instance, the user may first connect prospective employee
status 600 to hired status 610. Next, the user may connect hired status 610 to on
probation status 620. Furthermore, on probation status 620 may be connected to
terminated for cause status 630 or back to hired status 610. Loops and brariches are
allowable in a stateful process. |

[052] The EMR may enforce data behavior and constrain the user’s ability to
ménipulate data based on the state machine model. For one or more stateful models,
state machines may be applied to a data classification in a manner that forces data to
follow at least one prescribed process declared by the user or a state administrator in a
given enterprise. For instance, a prospective employee may not be immediate!y
transitioned to terminated for cause becaﬁse that violates the rules declared by the
process. A prospective employee may only be propagated forward to available or

declared next statuses, e.g., hired. Furthermore, the EMR may grant certain users the
16
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ability to restrict the condition under which a transition is allowable, for example, only to.
Qsers in the organization who are authorized to terminate an employee.  Although the
transition from actively hired to terminated with cause is generally allowéd,-there may bé
one or more exclusionary rﬁles that declare that only a certain user or subéet of users
may transition an actively hired employee to the status of terminated with cause. Other -
exclusionary rules might state that the user may not transition an actively hired
employee to terminated for cause unless the user has entered a cause and linked it by
relation to the employee.

[053] There are many types of data models beyond employees, e.g., the
Department of Defense core architectural data model (CADM), thé Defeﬁse Depariment
architectural framework (DODAF), or the Meta Objects Facility (MOF). These are
examples of standardized data models for users to store data, and the models are
independent of the data definition that the user wishes to implement. The user can'
implement multiple concurrent disparate data definitions within a single enterprise
repository, such .as the EMR of FIG. 1.

[054] Currently, when a system is declared, it implements its own data model
according to the user interface and the business rules specification for.that system. For
the conventional system, the system’s developers write dedicated code and user
interface code that displays or manages certain data inputs such as check boxes, lists,
combo boxes or other data inputs. The conventional system'’s dedicated code and user
interface manipulate the data that the system'’s application stores and .retrieves during
operation. Moreover, the conventional system stores and retrieves data locally on a

local disk, like a C drive on a Windows system.
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[05'5] There are several drawbacks to conventional systems, one of which is that
the data ié typically stored in a proprietary file, i.e., a file that is a Microsoft Word®
document in .doc format that contains proprietary binary code. The contents of that file
are not clear unless one uses Microsoft Word® or another tool that can decode the
contents. While Microsoft Word® stores textual information and formats information in a
proprietary format contained within an operating system level object called a file, the
EMR foregoes the file-based implementation in favor of a elements-based
ifnplementation. In the elements-based implementation, the contents of what otherwise
would be a file‘are flexibility represented as elements. Therefore, the contents are not
restricted to use by a proprietary application, but are concurrently available to all
database-aware applications.

[056] In the elements-based implementation, a document would not be
represented by a collection of proprietarily stored formatting and textual information.
Instead, the document would be stored as an element with, e.g., one element for each
sentence in the document. The elements represent a usable chunk of contextualized
information, such as a sentence. In the field of ontologies, words in a sentence by
thémselves have no meaning. An ontology implies context. Words by themselves may
héve a definition, but fqr the words to truly convey meaning, the words need to included
in at least a phrase.and probably a sentence. In the elements-based approach, each of
the elements conforms to the rules of generalized things in the universe, and therefore
may be reused or referenced to other things in the universe, e.g., through entries in
element_relation table 162. Moreover, each of the elements in its own context is also

meaningful and reusable.

18
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[057] Inimplementing a soluti'on for a requirements management problem,
people would typically use a conventional document to articulate thousands or hundreds
or tens of requirements that they would like a system or systems to achieve. In an
embodiment of the elements-based implementation in the EMR, each requvire'ment'
statement would be an element that the user may associate a process to, independent
of any kind of hard-qoded association. The user has a choice to declare, on each
element, such a process which is automatically enforced for that user.

[058] Using the EMR, an element or, in this case, a requirement, would be listed
and available as generally readable in an open query-able fashion. This allows the user
to organize and aggregate that requirement in more than just the éontexf of one
requirements document as the user would in a conventional document-based system.
For example, the user may organize and aggregate requirements in a diagrammatic
depiction 700 as shown in FIG. 7 that shows congregations of requirements that are
related to specific subcomponents of the main system that the user is trying to build.

[059] Diagrammatic depiction 700 shows a subset of elements‘that may
represent requirements as in the previous example. In the example illustrated in
diagrammatic depiction 700, there are at least two (2) requirements that are common to
the major system components represented in diagrammatic depiction 700. If each
generally circular grouping is considered a system component and its related
requirements, then the left hand component is related to the right hand component
through the two elements generally in the middle of the diagram and linked

simultaneously to both.
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[060] For example, consider a situation where 1he user declares that an engine

is needed in the process of building an airplane. In a file-based system, the user either
declares that through the requirements themselves or through the practice of
engineefing the airplane, for which there are a thousand requirements that describe
how the engine should mount to the wing. In the file-based system, tﬁe requirements
may be in several spreadsheets or documents. The requirements may be repeated in
the spreadsheet and a document, and may be repeated again in a testing suite
application. Moreover, the requirements may be further repeated on the architectural .
drawing of the componeﬁt. In'the EMR of FIG. 1 there would be one instance of the
requirement and it would be shared among all applicatiéns that needed to reference thaf :
instance of that requirement. ltems such as a diagrammatic depiction (e.g.
diagrammatic depiction 700), spreadsheet-like depiction, or documentation depiction,
are now file independent. The items are just depictions of the core data set.

[061] Embodiments of the present invention include a named_text table 140, as
shown in FIG. 8. Named_text table 140 provides a powerful normalization of all text
that the user may refer to in a system. Text is a ubiquitous descriptor of many things,
including graphics. With current techniques, there are textual representations of
graphics, notably scalable vector graphic (SVG) from companies like Adobe®, which
are textual descriptions that can bé rendered into graphics. For example, a textual
description may state “draw a red circle with a 50 pixel radius.” The textual description
can be translated into an actual depiction on the screen. This illustrates that text
represents most things or most things can be represented by text, not only graphics

through the SVG, but also any data structure through extended markup language. The
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EMR takes advantage of this by declaring these sets of texts and identifying them with a
ﬁame and a unique identifier. These sets of texts then become usable in the elements-
based implementation in many ways.

[062] Embodiments of the present invention include a tuple table 144, as shown
in FIG. 9. Tuple table 144 is similar té element_relatioh table 162, except that t‘uplell
table 144 has been separated to store information about the system schema as
opposed to the generated user schema. Tuple table 144 relates any identified item to
any other identified item and that relationship is created according to a type (e.g.,
type_id). Given that an entry in named_text table 140 is a thing and that the user may
relate the thing to other types of named text, the EMR declares, for the dser”s
convenience, a named_text item that is akin to a folder in an operating system |
hierarchy. The folder may be called, for example, “My Favorites,” or “My Documents,” |
or in this instance, “My Elements.” That folder can then be referenced by the'user..
Next, the EMR may declare 2, 3, 5 or 100 (or any number of) sub-folders. The sub-
folders may be referenced by entries in tuple table 144 to the folder and other sub-
folders. | ‘

[063] The combination of named_text table 140 and tuple tablé 144 provides to
the EMR the capability to create a recursion between named_text types that represent
folders to other named_text types that répresent folders in a hierarchy. In an
embodiment shown in FIG. 9, the EMR may contai_n a folder called root (e.g. “EE Root"),
another folder called "My elements” (e.g. “My Elements (MARK)” and “My Elements
(RONQ)”), and tuples the root entry in named_text table 140 to the “My Elements” entry

in named_text table 140. In doing so, the EMR indicates through elements explorer 900
21
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a hierarch‘y or a tree or an indenture of the folders. This particular implementation
approximates a standard operating system file explorer, in which the user can click and
draé and drop folders and other items into a folder in a tree or navigable folder set.
Through the same mechanism, an element may be tupled into a folder. Inthe

* elements-based implementation, the EMR ﬁay use a folder to organize and aggregate
random sets of things in the universe.

[064] The EMR'may utilize entries in named_text table 140 to name structured
query language queries. SQL is a textual language that describes an interaction or
request to a relational database. SQL queries are the mechanism to retrieve data from
the database. SQL queryis a powerful notion for relational databases and may be
llmplemented as a named_text entry. Unlike a conventional database, e.g., Oracle® or
Microsoft SQL Server®, that stores user-generated SQL as a “view,” the EMR stores
user-generated SQL as a named_text entry. Because the user-generated SQL is an
entry in named_text table 140, and since folders exist as entries in named_text table
140 or tuple table 144, the EMR may filter or query entries in named_text table 140 or
tuple table 144 into orie or more folders.

[065] Thus, if the SQL statement serves as a folder, the results of the SQL
statement or the items returned by the query would be the contents of that folder. The
SQL statement to the user is therefore a dynamic folder or a SQL folder and no tuple
exists between that data set. In other words, elements in the dynamic folder can be
placed into other folders. The dynamic folder is executed at run-time if the user selects
the dynamic folder and the resulting elemenfs that come back from the query are

presented as if they were tupled into that folder. This is a dynamic process and the
22
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result set méy differ depending on the dynamic data changes. This dynamic process
simplifies the organization and provides to the user the ability to locate data through a
dynamic folder hierarchy. The dynamic folder hierarchy further includes dynamic
folders that change the daté set appropriately every time the user visits them.

[066] An examble of the dynafnic folder capabi'lity provided by the EMR is a “My
Tasks” folder. Assume that task is an element classification and that user is an attribute
of the task. If there are tasks in the system that are assigned to the user, the user may
perform a query that directs the EMR to select one or more tasks for which the user is
the assigned user. The result of that query may chaﬁge over time. The administrator
may assign a task to someone else, so the task may be deleted or moved to a
completed state and the user’s folder would only contain a current task set that matches
the query as defined by a named_text of that folder. This allows for an extensible
method of organizing data of interest and allowing the user to easily find and retrieve
data of interest in a large, complex system.

[067] Embodiments of the present invention, as shown in FIG, 10, include a poll
table 182. Poll table 182 may represent a set of identified questions that are in one of
several stages of life cycle of an element or set of elements. A poll is é collaborative
mechanism that restricts the responses of the paricipants to one or more
predetermined choices which are enumerated in a poll_option table 188. The replies of
the participants are recorded in a poll_reply table 154. These poll replies can be
analyzed for preference among the voting community and used to record decision
making processes regarding any given element or set of elements. This relation is

achieved through entries in tuple table 144 (in FIG. 8).
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[068] In accordance with still further embodiments of‘the invention, the EMR
'. includes a discussion table 186, which is similar to poll table 182 as discussion table
186 records collaborative information regarding one or more elements in the system,
However, a discussion, which may be stored as entry in discussion table 18.6,' is not
forced into a set of strﬁctured responses. Instead discussion table 186 allows free-form
narrative to be recorded, and replied to by any number of users in the system'.

[069] Embodiments of the present invention may further include a
collaboration_status__history table 180, which may record all the states that either a
discussion or poll moves through in a defined life cycle, similar to element history.
Moreoever, the user and date and time is recorded with each status change.

[070] In accordance with still further embodiments of the invention, the EMR
includes a system_component table 190. The EMR may régister éomponents that are
programmatic in nature (e.g. Java classes), wherein the components may be executed
dynamically as needed (through a process called reflection) as part of element
decoration. For example, one or more Java classes may be defined and saved as a
record in system_component table 190, then the Java classes may be tupled to
elements. At runtime, the Java classes that are referenced may be exécUted when an
element of the Java class is edited or viewed. |

[071] Embodiments of the present invention, as shown in FIG. 11, include a
terminology table 130 and a glossary 132. Terminology table 130 may store a list of
terminologies that can be used in the system. Glossary table 132 may uniquely identify

and define each of the terms stored in terminology table 130.
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[072] In accordance with embodrments of the invention as shown in FIG 12, the
EI\/IR mcludes an email table 172 and an email_detail table 170. These tables allow the
EMR to populate records in the database that can programmatically be converted from
rows in the RDBMS to actuél emails using a known protoéols such as SMTP and POP.
Since the emails stolred in email tablev 172 and email_detail table 170 are also datg, the
EMR may apply stateful process logic to each email - using status, state_machine, and
state_machine_transition tables (FIG. 5, elements 120, 122, 124, respectively) to define
the lifecycle of an email. Full email history can be maintained in the EMR and new
emails can be generated either programmatically when an event occurs, or manually
when a user enters an email. Individual messages may be aggregated fnto one larger
email at a time interval specified sy an administrator. The aggregated messages may
also be sent on demand.

[073] In accordance with embodiments of the invention as shown in FIG. 13, the
EMR includes a formatted_dataset table 176 and a SQL_XSLT table 178. Together,
formatted_dataset table 176 and SQL_XSLT table 178 allow the EMR to create a
named “formatted dataset,” which applies formatting to a SQL result set.
Formatted_dataset table 176 and SQL_XSLT table 178 may work in cénjunction with
named_text table 140 to relate one or more named text entries (representing SQL
statements), which provide the result set(s), with another named text entry (representing
XSLT or a formatting definition) which generates a final layout.

[074] To further illustrate the EMR as described above and in FIGS. 1-15, an
example is provided 1o demonstrate the utilization and capability of the EMR,

consistent with the present invention, for storing, managing, indexing, interrelating,
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and/ér retrieving data sets, such as largé scale and dynamic data sets. One example,
as shown in FIG. 16, may be Human Resource Management (HBM). Further examples
may include, for instance, a vertical implementation, or schema and associated
processes, that may serve the needs of a well defined market, e.g., Enterprisé
Architecture, Requirements Management, Six Sigma, Resource Planning, Federal
Regulatory Compliance, Legal Document Management, Portfolio Managemeht, etc.

[075] In the HRM ekample, it may be determined that tracking “resources” is |
desired. Those resources may be people, but may not necessarily be restricted to.
people, which is a distinction that may be made when defining the implementation. It
may further be determined that the resources of interest will in fact be people, and those
people will be employees of a specified company. The company may have written
policies that determine employment, such as the amount of vacation time each
employee may receive, a level of compensafion, etc.

[076] Furthermore, it may be determined that the resources may exist in a
hierarchy, e.g., have a place in an organization chart, and that tasks should be identified
and assigned to these resourées as needed. Steps may be taken within the EMR to
sﬁpport such system requirements.

[077] A workspace (e.g., HRM Workspace 1600 of FIG. 16) may optionally be
entered into the ERM (e.g. workspace_object tabrle 106 and workspace table 108 of
FIGS. 1 and 2) to segregate the HRM information from other possible data sets in the
EMR if desired.

[078] A schema would be logically defined that encompassed the articulated

needs of the system. In this case perhaps a resource class 1602 (of FIG. 16) would be
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declared with attributes of employee_name, employee_ID, and employee_status. The
employee_status attribute may be of type state_machine, allowing the stateful process
of employment to be declared according to the rules of the company. |

[079] It may further be determined that a resource may change titlé and salary
over time, and other classes, such as a resource_title class 160.6 and a
resource_compensation class 1608, would be declared each with a pointer to. resource
class 1602 such as resource_ID and other appropriate attributes such as resource_title,
effective_start_date, and effective_end_date. Furthermore, resource_compensation
class 1608 may similarly contain compensation_amount, compensation_interval,
compensation_start_date, and compensation__end_date. | |

[080] Tasks would also be similarly defined as a task class 1604 with, for
example, a name, a description, a milestone indicator, a status, an assignee, an
estimated_duration, and'.a project indicator. |

[081] To implement these classes, data would be entered into the EMR
representing these structures. The order of implementation, as illustrated below, is
exemplary and does not limit embodiments of the present invention.

[082] Entries may be made into class table 150 (of FIGS. 1 and 2), one each for
resource, task, resource_title, and resource_compensation. Entries may be made into
attribute table 110 (of FIGS. 1 and 2) for each employee_name, employee_|ID,
employee_status, employee_title, compensation_interval, compensation_amount,
compensation_start_date, compensation_end_date, status, assignee,

estimated_duration, and project.
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[08'3] As further definition, entries may be made into state_machine table 120,
state_machine_transition table 122, and status table 124 (of FIGS. 1 and 5) to declare
the available selections of the status and employee_status attributes. Further entries
may be placed into list_option table 114 (of FIGS. 1 and 2) to specify the available
resource_titles that may be assigned to resource or resources. |

[084] Entries may then be made into class_attribute table 112 (of FIGS. 1 and 2)
to associate the appropriate aitributes with their respective classes. This may all be
done via any data insertion method available, e.g. a user interface, etc.

[085] Once these class_attribute records have been entered into class_attribute
table 112, the EMR is ready for use. Users have the capability to add resources, create
tasks, assign them to the resources, report on how many tasks are completed, etc.
Users may also create folders to organize projects (see, e.g., FIG. 9) and view diagrams
(see, e.g., FIGS. 4 and 7) of which resources are corﬁmitted to which taéks without any
further programmatic effort. Users may also be able to collaborate on tasks by
discussing ramifications or polling a subset of users to determine specific answers to to-
be-determined elements.

| [086] In this example, the resource hierarchy may be constructed by linking one
resource to another recursively (see, e.g., FIG. 16). This may be done either via the
record editing capabnities or by using the diagramming tool (see, e.g., FIGS. 4 and 7) to
draw a line from one resource to ancther. The diagrammatic representation of the
organization chan is capable of immediately expand an individual to supervisors, peers,
or subordinates. The diagrammatic representation may also show all related tasks to

one or more of those individuals if desired. By providing those capabilities, the
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diagrammatic representation allows for visualization of. tasking overloads or
ﬁnderutilized resources, etc.

[087] If the EMR does not provide a specific aggregation or subéetting of tasks
or résources, one or more named_text entries in named_fext table 140 (of FIGS. 1 and
8) may be defined that return the appropriate results. If the default display of thosg
results is insufficient for the business needs, then one or more formatted_dataset
entries in formatted_dataset table 176 (of FIGS. 1 and 13) and SQL_XSLT entries in
SQL_XSLT table 178 (of FIGS. 1 and 13) may be defined to convert the available
results into any desired final output.

[088] In this example, when the user edits or inserts data in the EMR, the datg
may be stored in an appropriate element_attr_c# table 164 (of F IGS. 1 and 3) that was
automatically constructed as part of the class definition step above. Moreover, any
modifications may automatically be recorded as history in element_history table 166 (of
FIGS. 1 and 3).

[089] The above-described e.xemplary scenario may be followed for any given
schema. A full schema does not need to be defined before the EMR may be used. If
for instance only resources were defined, then resource information could be entered, |
aﬁd organization hierarchies may be defined at a later date; the tasking information may
be added without disruption to the EMR. As a further example, additional attributes may
be added to the resources themselves at a later date if the attributes are deemed
necessary. As another example, the EMR'’s user interfaces may automatically adjust to

the current definition to allow seamless upgrades of the data models.
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[09‘0] Systems and methods consistent with the preséht invention may be

‘implemented by computers organized in a conventional distributed processing system
architecture. FIG. 17 is a block diagram illustrating a computer system 200 in which an
embodiment consistent with the invention may be implemented. Computer system 200
includes a computer 201 having a bus 202 6r other communication mechanism for
communicating information, and a processor 204 coupled with bus 202 for prdcessing
information. Computer 201 also includes a méin memory, such as random access
memory (RAM) 206 or other dynamic storage device, coupled to bus 202 for storing
information and instructions by processor 204. RAM 206 also may be used for storing
temporary variables or other intermediate info'rmation during execution of instructions to
be executed by processor 204, During operation, some or all portions of an operating.
system (not shown) are loaded into RAM 206. Computer 201 further includes a read
only memory (ROM) 208 or other static storége device coupled to bus 202 for storing
static information and instructions for processor 204. A storage device 210, such as a
magnetic disk or optical disk, is provided and coupled to bus 202 for storing information
and instructions. |

| [091] Computer 201 may be coupled via bus 202 to a display 212, such as a
cathode ray tube (CRT), for displaying information to a computer user. An input device
214, including alphanumeric and other keys, is coupled to bus 202 for communicating
information and command selectioﬁs to processor 204. Another type of user input
device is cursor control 216, such as a mouse, a trackball or cursor direction keys for
communicating direction information and command selections to processor 204 and for

controlling cursor movement on display 212. This input device may have two degrees
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of freedom in two axes, a first axis (e.g., x) and a second axis (e.g., y), which allow the_ |
device to specify positions in a plane.

[092] System 200 may further include an input drive device 217,' such as a CD
reader, for reading high-capacity computer-readable medfa, such as CD-ROMS and
CDRes.

[093] The invention is related to the use of computer system 200 for .
manipulating data sets for, to take an example, corporate or engineefing exercises.
According to one implementation, systems and methods consistent With the present
invention collect system information and store it in.a central database in response to
processor 204 executing one or more sequences of one or more ins;ructions contained
in RAM 206. Such instructions may be read into RAM 206 from a combuter-readable
medium via an input device such as storage device 210. Executian of the sequences of
instructions contained in main memory 206 causes processor 204 to perform the |
process steps described herein. In an alternative implementation, hard-wired circuitry
may be used in place of or in combination with software instructions to implement the
invention. Thus, Aimplementations consistent with the principles of the present invention
are not limited to any specific combination of hardware circuitry and software.

[094] Computer 201 also includes a communication interface 218 cdupled to
bus 202. Communication interface 218 provides a two-way data communication
coupling to a network link 220 that is connected to local network 222. For example,
communication interface 218 may be an integrated services digital network (ISDN) card
or a modem to provide a data communication connection to a corresponding type of

telephone line. As another example, communication interface 218 may be a local area
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netwérk (LAN) card to provide a data communication connection to a compatible LAN.
Wireless links may also be implemented. In any such implementation, communication
Iintefface 218 sends and receives electrical, electromagnetic or optical signals that carry
digital data streams representing various types of information.

[095] Network link 220 typically provides data communication through one or
more networks to other data devices. For example, network link 220 may prdvide a
connection through local nétwork 222 to host computer 224 and/or to data equipment
operated by Internet Service Provider (ISP) 226. ISP 226, in tumn, provides data
communication services through the Intemet 228. Local network 222 and Internet 228
both use electric, electromagnetic or optical signals that carry digital data streams. The
sighals through the various networks and the signals on network link 220 and through
communication interface 218, which carry the digital data to and from computer system
200, are exemplary forms of carrier waves transporting the information.

[096] Computer system 200 can send messages and receive data, including
program code, through the network(s), network link 220 and communication interface
218. In the Internet example, a server 230 might transmit a requested code for an
application program through Internet 228, ISP 226, local network 222 and
communication interfac;e 218. The received code may be loaded in RAM 206 and
executed by processor 204 as it is received. Alternatively, or in addition, it may be
stored in storage device 210, or other non-volatile storage for later execution. In this
manner, computer system 200 may obtain application code in the form of a carrier

wave.
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[097] Although computer éystem 200 is shown in FIG. 17 as being connect'able'
to one server 230, those skilled in the art will recognize that computer syste'm 200 may‘
establish connections to multiple servers on Internet 228. Such sérveré may include 'an
HTML-based Internet application, which may provide information to compdter systém
20(5 upon request in a manner consistent with the present invention.

[098] The foregoing descriptiéns of the invention have been presented fof '
purposes of illustration and description. They are not exhaustive and do not limit the
invention to the precise form disclosed. Modifications and variations are poésible in
light of the above teachings or may be acquired from practicing of the invention. For
example, the described implementation‘includes software but the present invention may
be implemented as a combination of hardware and software or in hardware alone.
Additionally, although aspects of the present in\)ention are described as being siored in
memory, one skilled in the art will appreciate that these aspects can also be 's'tored.on
other types of computer-readable media, such as secondary storage devices, like hard
disks, floppy disks, or CD-ROM; a carrier wave from the Internet or other propagation

medium; or other forms of RAM or ROM.
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WHAT IS CLAIMED |S:

1. A computerized system for manipulating data sets, comprising:
a processor; and

a data repository, the data repository being adapted to process, retrieve,
and store data contained in the data sets and one or more layers of
metadata of the data in the data sets, comprising:

an element module configured to store and uniquely identify
a plurality of elements, wherein each of the elements
is identified by a unique element identification;

an element relation module configured to store one or more
relationships between the elements in the element -
module;

a class module configured to define at least one class of the
elements and store the class;

an attribute module configured to define one or more
attributes and store the attributes;

a class attribute module configured to define and store one
or more class-attribute associations between at least
one of the attributes and the class; and

a type definition module configured to define and store one
or more types of the class, the attributes related to the

class, and the relationships between the elements.
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The computerized system of clalm 1, wherein the data repository further

comprises:

a state machine module, the state machine module includihg a state
machine transition module and a status module, the state machine
module configured to define and store a state machme type, the.
state machine type storing a first status of one element anda.
transition to a second status of the one element. o

' The computerized system of claim 2, wherein the state machine 'module defines
and stores at least one forward transition connection, the forward transition
connection restricting the transition from the first status to the second status of
the one element.

The computerized system of claim 1, wherein the type definition module defines
a type including at least one of a boolean type, a picklist type, and a state
machine type.

The computerized system of claim 4, wherein the data repository further
comprises:

a list option module configured to enumerate one or more picklist
attributes of the picklist type.
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The computerized system of claim 2, wherein the data repository further
co‘mprises:

. anamed text module configured to store textual representations of query,

control, and display mechanisms that relate to the elements.

The computerized system of claim 6, wherein the data repository further
comprises:

a tuple module configured to generate and store one or more tuples,
wherein each of the tubles associates a subset of the elements in
accordance to one of the types associated with the subset of the
elements.

The computerized system of claim 1, wherein each of the class-attribute
associations is identified by a logical name and a name of the class.

The computerized system of claim 8, wherein the data repository further
comprises: |

an element attribute module for each of the at least one class, the element
attribute module configured to define and store the attributes of the
elements in the class, wherein the element attribute module is
identified using the name of the class.
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The computerized system of claim 9, wherein the data repository further
comprises:

an element history module configured to store one or more indicators of
modification to the elements.

The computerized system of claim 10, wherein the data repository further
comprises: '

an element document module configured to store one or more formatting
data for grouping and displaying a subset of the elements.

The computerized system of claim 1, wherein the processor is configured to
generate a data model of the elements based on the data in the data sets and
the layers of metadata stored in the data repository. o

The computerized system of claim 1, wherein the processor is configured to
generate a dynamic user-interface for accessing and manipulating the elements
based on the data in the data sets and the layers of metadata stored in the data
repository.
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14, A method for manipulating data sets, comprising:

storing and uniquely identifying a plurality of elements in a data repository,
each of the elements identified by a unique element identification,
wherein the data repository is adapted to process, retrieve, and
store data contained in the data sets and one or more layers of
metadata of the data in the data sets; |

storing, in the data repository, one or more relationships between the
elements: |

defining at least one class of the elements and storing the class in the .
data repository;

defining one or more attributes and storing the attributes in the data
repository;

defining one or more class-attribute associations between at least one of
the attributes and the class and storing the class-attribute
associations in the data repository; and

defining one or more types of the class, the attributes related to the class,
and the relationships between the elements, and storing the types
in the data repository. '

15.  The method of claim 14, further comprising:

defining a state machine type, the state machine type storing a first status
of one element and a transition to a second status of the one

element, and storing the state machine type in the data repository.
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16.  The method of claim 15, wherein the state machine type comprises at least one
‘ forward transition connection, the forward transition connection restricting the
transition from the first status to the second status of the one element.

17. The method of claim 14, wherein the type comprises a type including at least one
of a boolean type, a picklist type, and a state machine type.

18.  The method of claim 17, further comprising:

enumerating one or more picklist attributes of the picklist type and storing
the enumerated picklist attributes in the data repository.

19.  The method of claim 15, further comprising:

storing, in the data repository, textual representations of query, control,
and display mechanisms that relate to the elements.

20.  The method of claim 19, further comprising:

generating one or more tuples, each of the tuples associating a subset of
the elements in accordance to one of the types associated wfth the
subset of the elements, and storing the tuples in the data
repository.

21, The method of claim 14, wherein each of the class-attribute associations is
identified by a logical name and a name of the class.
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The method of claim 21, further cbmprising:

defining, for each of the at least one class, a set of the attributes of the
elements in the class, wherein the set is identified using the name
of the class, and storing the set in the data repository.

The method of claim 22, further comprising:

* storing, in the data repository, one or more indicators of modification to the
elements. '

Thé method of claim 23, further comprising:

storing, in the data repository, one or more formatting data for grouping
and displaying a subset of the elements.

The method of claim 14, further comprising:

generating a data model of the elements based on the data in the data
sets and the layers of metadata stored in the data repository.

The method of claim 14, further cormprising:

generating a dynamic user-interface for accessing and manipulating the
elements based on the data in the data sets and the layers of
metadata stored in the data repository.
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27. A computer-readable medium cqntaining instructions to configuire a processor to
perform a method comprising:

storing and uniquely identifying a plurality of elements in a data repository,
each of the elements identified by a unique element identification,
wherein the data repository is adapted to process, retrieve, and
store data contained in the data sets and one or more layers of
metadata of the data in the data sets;

storing, in the data repository, one or more relationships between the .
elements;

defining at least one class of the elements and storing the class in the
data repository; | '

defining one or more attributes and storing the attributes in the data
repository;

defining one or more class-attribute associations between at least one of
the attributes and the class and storing the class-attribute
associations in the data repository; and

defining one or more types of the class, the attributes related to the class,
and the relationships between the elements, and storing the types
in the data repository.

28.  The computer-readable medium of claim 27, wherein the method further
comprises:

defining a state machine type, the state machine type storing a first status
of one element and a transition to a second status of the one

element, and storing the state machine type in the data repository.
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The computer-readable medium of claim 28, wherein the state machine type
comprises at least one forward transition connection, the forward transition
connection restricting the transition from the firét status to the second status of |
the one element.

The computer-readable medium of claim 27, wherein the type comprises a type
including at least one of a boolean type, a picklist type, and a state machine type.

- The computer-readable medium of claim 30, wherein the method further

comprises:

enumerating one or more picklist attributes of the picklist type and storing .
the enumerated picklist attributes in the data repository.

The computer-readable medium of claim 28, wherein the method further
comprises:

storing, in the data repository, textual representations of query, control,
and display mechanisms that relate to the elements.

The computer-readable medium of claim 32, wherein the method further
comprises:

generating one or more tuples, each of the tuples associating a subset of
the elements in accordance to one of the types associated with the
subset of the elements, and storing the tuples in the data
repository.
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The computer-readable medium of claim 27, wherein each of the class-attribute _
associations is identified by a logical name and a name of the class.

The computer-readable medium of claim 34, wherein the method further
comprises: '

defining, for each of the at least one class, a set of the attributes of the
elements in the class, wherein the set is identified using the name
of the class, and storing the set in the data repository.

The cdmputer—readable medium of claim 35, wherein the rriethod further
comprises: |

storing, in the data repository, one or more indicators of modification to the
elements.

The computer-readable medium of claim 36, wherein the method further

. comprises:

storing, in the data repository, one or more formatting data for grouping
and displaying a subset of the elements.

The computer-readable medium of claim 27, wherein the method further
comprises:

generating a data model of the elements based on the data in the data
sets and the layers of metadata stored in the data repository.

43

ServiceNow Ex. 1002, Page 100 of 313



WO 2006/138420 PCT/US2006/023242

39.  The computer-readable medium of claim 27, wherein the method further
comprises: ‘

generating a dynamic user-interface for accessing and manipulating the
elements based on the data in the data sets and the layers of
metadata stored in the data repository.
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PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)
Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
9801.2-304
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2006/023242 14 June 2006 (14.06.2006) 14 June 2005 (14.06.2005)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
ENTERPRISE ELEMENTS, INC.

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

2. This REPORT consists of a total of 6 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. I Basis of the report

Box No. I Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

BoxNo. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement
Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

OO0 XO OO

Box No. VIII Certain observations on the international application

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 but
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).

Date of issuance of this report
17 December 2007 (17.12.2007)

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes .
1211 Geneva 20, Switzerland Nora Lindner
Facsimile No. +41 22 338 82 70 . e-mail: pt02.pct@wipo.int

Form PCT/IB/373 (January 2004)
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From the
INTERNATIONAL SEARCHING AUTHORITY

~ PCT
» WRITTEN OPINION OF THE
see form PCTASAR20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(dayimonthfrear) see form PCTASA210 (second sheet)
Applicant's or agent's file referen'ce FOR FURTHER ACTION
see form PCTASA220 See paragraph 2 below
International application No. International filing date (daysnonthirear) Priority date (day/nonthjear)
PCTAS2006/023242 14.06.2006 14.06.2005 ,

International Patent Classification (IPC) or both national classification and IPC
INV. GO6F17/30

Applicant
ENTERPRISE ELEMENTS, INC.

1. This opinion contains indications relating to the following items:

BoxNo.l  Basis of the opinion
O BoxNo. Il Priority
0O Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

[ BoxNo. IV  Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

0 BoxNo. VI Certain documents cited )
O BoxNo. VIl  Gertain defects in the international application
[0 Box No. VIl Gertain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.,

If this opinion Is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.
3.  For further details, see notes to Form PCTASA220.

Name and mailing address of the ISA: Date of completion of Authorized Officer "
this opinion Iv”‘" ""’"#.%
European Patent Office - P.B. 5818 Patentlda . : %
Q) NL-2280 HV Rijswilk - Pays Bas %%13,,"3"2,210 Bykowski, Artur i 0)» H
—— Tel. +31 70 340 ~ 2040 Tx: 31 651 eponl % &
Fax: +31 70 340 - 3016 : Telephone No. +31 70 340-4565 Mty gt
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2006/023242

Box No. 1 Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

O a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
0 on paper
O in electronic form
c. time of filingfurnishing:
[J contained in the international application as filed.
DO filed together with the international application in electronic form.

0 furnished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished. :

4. Additional comments:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2006/023242

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 10-11,23-24,36-37
No: Claims 19,12-22,25-35,38-39

Inventive step (IS) Yes: Claims
No: Claims 1-39

Industrial applicability (IA) Yes: Claims 1-39
No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE : International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2006/023242

Re ltem V.

1 Reference is made to the following document: :

D1 : ANDRZEJ JODLOWSKI et af: "Objects and Roles in the Stack-Based
Approach”, PROC. OF THE 13TH INTERNATIONAL CONFERENCE ON
DATABASE AND EXPERT SYSTEMS APPLICATIONS (DEXA 2002), AIX-EN-
PROVENCE, FRANCE, LNCS vol. 2453, 2 September 2002 (2002-09-02),
pages 514-523, XP002401006 | ‘

2  INDEPENDENT CLAIM 1

2.1 The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. »
Document D1 discloses (the references in parentheses applying to this document) a
data repository, the data repository being adapted to process, retrieve, and store data
contained in the data sets and one or more layers of metadata of the data in the data
sets (p. 515, I. 18-20), comprising: : -

- an element module configured to store and uniquely identify a plurality of elements,
~ wherein each of the elements is identified by a unique element identification (p. 520,

1. B); S ' :

- an element relation module configured to store one or more relationships between

the elements in the element module (p. 520, I. 5; p. 516, I. 6);

- & class module configured to define at least one class of the elements and store the

class (p. 520,1.6); : ; » '

- an atiribute module configured to define one or more attributes and store the

attributes (p. 516, I. 11-12);

- a class attribute module configured to define and store one or more class-attribute

associations between at least one of the attributes and the class (p. 516, I. 11-12);

and

- a type definition module configured to define and store one or more types of the

class, the attributes related to the class, and the relationships between the elements

(p. 515, 1. 30-31; p. 520, Iast line).

Form PCT/I$N237 (Separate Sheet) (Shest 1) (EPO-April 2005)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING _
AUTHORITY (SEPARATE SHEET) PCT/US2006/023242

3  DEPENDENT CLAIMS 2-13, 15-26, 28-39
Dependent claims 2-13, 156-26, 28-39 do not contain any features which, in
combination with the features of any claim to which they refer, meet the requirements
of the PCT in respect of novelty and/or inventive step (Article 33(2) and (3) PCT).

4  Since thé subject-matter of each of independent claims 14, 27 corresponds to the
subject matter of claim 1, the same reasoning as given for claim 1 will apply mutatis
mutandis.

Form PGT/ISA/237 (Separate Sheet) (Shest 2) (EPO-April 2005)
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From the
_ INTERNATIONAL SEARCHING AUTHORITY

~ PCT

WRITTEN OPINION OF THE
see form PCTASAR20 " INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/nonthfear) see form PCTASAR10 (second sheet)

Applicant's or agent's file referen.ce FOR FURTHER ACTION

see form PCTASA/220 See paragraph 2 below

International application No. International filing date (day/month4sear) Priority date (day/monthyear)
PCTAUS2006/023242 14.06.2006 14.06.2005

International Patent Classification (IPC) or both national classification and IPC

INV. GO6F17/30

Applicant
ENTERPRISE ELEMENTS, INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
0 BoxNo.ll  Priority
00 BoxNo.lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

[J BoxNo. IV  Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

0 BoxNo. VI Certain documents cited )
O Box No. VIl  Certain defects in the international application
[0 Box No. ViIll Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this Intemational Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit fo the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA/220.
3.  Forfurther detalls, see notes to Form PCTASA220.

Name and malling address of the ISA: Date of completion of Authorized Officer .
this opinion gy"“ ““'"w.%
European Patent Office - P.B. 5818 Patentida . - %
.0)) NL-2280 HV Rijswilk - Pays Bas E,;‘%Tf,?s",;‘mo Bykowski, Artur i _0)» H
— — Tel. +31 70 340 - 2040 Tx: 31 651 epo nl %, &
Fax: +31 70 340 - 3016 : Telephone No, +31 70 340-4565 0"'4,,,..,,“-
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2006023242

Box No. | Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

[0 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
O  on paper
O in electronic form
¢. time of filingfurnishing:
DI contained in the international application as filed.
0O filed together with the international application in electronic form.

O furnished subsequently to.this Authority for the purposes of search.

3. 00 In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the appiication as filed or does not go beyond the application as filed, as
appropriate, were furnished. :

4, Additional comments:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2006/023242

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 10-11,23-24,36-37
No: Claims 19,12-22,25-35,38-39

Inventive step (IS) Yes: Claims
No: Claims 1-39

Industrial applicability (IA) Yes: Claims 1-39
No: Claims

2. Citations and explanations

. 'see separate sheet
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WRITTEN OPINION OF THE . : International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2006/023242
Re ltem V.

2.1

Reference is made to the following document: :

D1 : ANDRZEJ JODLOWSKI et af: "Objects and Roles in the Stack-Based
Approach”, PROC. OF THE 13TH INTERNATIONAL CONFERENCE ON .
DATABASE AND EXPERT SYSTEMS APPLICATIONS (DEXA 2002), AIX-EN-
PROVENCE, FRANCE, LNCS vol. 2453, 2 September 2002 (2002-09-02),
pages 514-523, XP002401006 '

INDEPENDENT CLAIM 1

The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. , :
Document D1 discloses (the references in parentheses applying to this document) a
data repository, the data repository being adapted to process, retrieve, and store data
contained in the data sets and one or more layers of metadata of the data in the data
sets (p. 515, I. 18-20), comprising: - :

- an element module configured to store and uniquely identify a plurality of elements,
wherein each of the elements is identified by a unique element identification (p. 520,

L5);

- an element relation module configured to store one or more relationships between

the elements in the element module (p. 520, I. 5; p. 516, I. 6);

- a class module configured to define at least one class of the elements and store the
class (p. 520, 1. 6); : . :

- an attribute module configured to define one or more attributes and store the
attributes (p. 516, 1. 11-12);

- a class attribute module configured to define and store one or more class-attribute
associations between at least one of the attributes and the class (p. 516, 1. 11-12);
and

- a type definition module configured to define and store one or more types of the
class, the attributes related to the class, and the relationships between the elements
(p. 515, 1. 30-31; p. 520, last line).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING ,
AUTHORITY (SEPARATE SHEET) PCT/US2006/023242

3 DEPENDENT CLAIMS 2-13, 15-26, 28-39
Dependent claims 2-1 3, 15-26, 28-39 do not contain any features which, in
combination with the features of any claim to which they refer, meet the requirements
of the PCT in respect of novelty and/or inventive step (Article 33(2) and (3) PCT).

4  Since the subject-matter of each of independent claims 14, 27 corresponds to the
subject matter of claim 1, the same reasoning as given for claim 1 will apply mutatis
mutandis.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPQ-April 2005)
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INTEHNRﬂONALSEARCHREPORr

International application No

PCT/US2006/023242

. CLASSIFICATION OF SUBJECT MATTER
GO6F17/30

NV,

According to Intemational Patent Classification (IPC) or to both natlona) classlfication and IPC

B. FIELDS SEARCHED

GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documantation searched other than minimum documentation to the extent that such documents are included In the fialds searched

EPO-Internal, INSPEC

Electronic data base consulted during the international search {name of data base and, where practical, search terms ussd)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

' Category* | Citation of document, with indicatlon, where appropriate, of the relevant passages

Relavart to claim No_.

FRANCE, LNCS,

page 518, line 18
figure 3

X ANDRZEJ JODLOWSKI, PIOTR HABELA, JACEK 1-39
PLODZIEN, KAZIMIERZ SUBIETA:
Roles in the Stack-Based Approach"

PROC. OF THE 13TH INTERNATIONAL CONFERENCE -
ON DATABASE AND EXPERT SYSTEMS

APPLICATIONS (DEXA 2002), AIX-EN-PROVENCE,

"Objects and

vol. 2453, 2 September 2002 (2002-09-02),
pages 514~523, XP002401006
page 515, Tine 28 - page 516, line 13

page 520, 1ine 5 - last line

Further documents are listed in the continuation of Box C.

D See patent famlly annex.

* Speclal categories of cited documents :

"A* documnent defining the general state of the art which Is not
considered fo be of particular relevance

"E* earlier document but published on or after the International
filing date

"L documertt which may throw doubts on priority claim(s) or
which Is cited to establish the publication date of another
citation or other special reason (as spacified)

"0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the International filing date but
tater than the priority date claimed

“T" later document published after the intemational fling date

"X* document of particular relevance; the claimed invention

"Y* document of particuler relevance; the claimed Invention

*&" document member of the same patent family

or priority date and not in conflict with the application but
fited tf understand the principle or theoty underlying the
nvention

cannot be considered novsl or cannot be considerad to
Involve an inventive step when the document is taken alone

cannot be consldsred to involve an inventive step when the
document is combined with one ar rrore other such docu~
methnts. such combination being obvious to a person skilled
inthe art,

Date of the actual complation of the international search

29 September 2006

Date of mailing of the intemational search report

12/10/2006

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340~3016

Authorized officer

Bykowski, Artur

Form PCTASA/210 (second sheet) (April 2005)

1 of 2
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2006/023242

C(Continuation). DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* | Citation of document, with Indication, where appropriate, of the relevant passages Relevant to claim No.

X PIOTR HABELA, KAZIMIERZ SUBIETA: 1-39
"Overcoming the Complexity of
Object-0riented DBMS Metadata Management’
PROC. OF THE 9TH INTERNATIONAL CONFERENCE
OBJECT-ORIENTED INFORMATION SYSTEMS (00IS
2003), GENEVA, SWITZERLAND,

2 September 2003 (2003-09-02), pages
214-225, XP002401007

page 216, line 16 - last 1ine

page 220, line 2 ~ page 221, Tine 26

page 223, line 10 - page 224, line 31
figures 3,4

X BLAHA M ET AL: "Converting 00 models into 1-39
RDBMS schema"

IEEE SOFTWARE USA,

vol. 11, no. 3, May 1994 (1994-05), pages
28-39, XP002401008

ISSN: 0740-7459

page 32, left~hand column, 1ine 12 - page
34, left-hand column, Tine 12

X SILYAN ARSOV, BORIS RACHEV: "An approach 1,4,5,8,
for design of the object-oriented 9,12-14,
databases with restricted natural language 17,18,
access"” 21,22,
PROC. OF THE 4TH INTERNATIONAL CONFERENCE 25-27,
CONFERENCE ON COMPUTER SYSTEMS AND 30,31,
TECHNOLOGIES: E-LEARNING, SOFIA, BULGARIA, 34,35,
19 June 2003 (2003-06-19), pages 147-152, ‘ 38,39
XP002401009 :

page 148, line 8 - page 151, Tine 35
A NOEL JERKE, DARIN BEARD: "Building 1-39
Database~Driven Flash Applications,
chapter b, Building a Flashy Online PoT1
Engine” [Online]

October 2003 (2003-10), APRESS,
SPRINGER-VERLAG BERLIN AND HEIDELBERG GMBH
& CO. KG , BERKLEY, USA , XP002401199
ISBN: 1-59059-110-0

Retrieved from the Internet:
URL:http://www.apress.com/ApressCorporate/
supplement/1/186/1590591100~1450. pdf>
[retrieved on 2006-09-28]

page 122 - page 141

Form PCTASA/210 {continuation of second sheet) {Aprll 2005)

age 2 of 2
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13067481

Filing Date:
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Title of Invention:

Database data dictionary
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PATENT

Customer No. 22,852

Application No. 13/067,481
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Bruce Randall DeWoolfson Group Art Unit: 2168

Application No.: 13/067,481 Examiner: Jay A. Morrison
Filed: June 3, 2011 Confirmation No.: 4552

For: DATABASE DATA DICTIONARY

N’ st ast” e’ g et vt et “vumet’ et “uet “ut’

VIA EFS-WEB
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
AMENDMENT

In reply to the Office Action mailed October 17, 2011, the period for response
extending to January 17, 2012, please amend and reconsider this application as
follows:

Amendments to the Clams are provided in this paper, beginning on page 2.

Remarks follow the Amendments to the Claims section of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

1-39. (Cancelled)

40. (Currently Amended) A computerized system for manipulating data sets,
comprising:

a_hardware-based processor; and

a data repository that contains the data sets and one or more layers of metadata
of the data in the data sets, comprising:

a class module configured to define at least one class of elements
and store the class;

an attribute module configured to define one or more attributes and store
the attributes;

a class attribute module configured to define and store one or more class-
attribute associations between at least one of the attributes and the
class;

an element attribute module for the at least one class configured to:
define and store the attributes of the elements in the class; and
transmit the attributes and the elements;

an element module configured to receive the transmitted attributes and
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elements from the element attribute module, store the attributes
and elements, and uniquely identify the elements, wherein the
elements are identified by unique element identifications; and
an element relation module configured to store one or more relationships

between the elements in the element module.

41.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
a state machine module including a state machine transition module and a status
module configured to define and store a state machine type, the state
machine type storing a first status of one element and a transition to a

second status of the one element.

42. (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
a type definition module configured to define and store:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements; and
a list option module configured to enumerate one or more picklist attributes of a

picklist type.
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43. (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises at least one of:
a named text module configured to store textual representations of query,

control, and display mechanisms that relate to the elements.

44.  (Currently Amended) The computerized system of claim 40, wherein the data
repository further comprises:
a tuple module configured to generate and store one or more tuples, wherein the
tuples associate subsets of the elements in accordance with [[the]] types

associated with the subsets of the elements.

45.  (Previously Presented) The computerized system of claim 44, wherein the tuple

module uses recursion to link a first folder to at least one additional folder in a hierarchy.

46.  (Previously Presented) The computerized system of claim 45, wherein the tuple
module includes one or more entries, and the data repository filters the one or more

entries into one or more folders.

47. (Previously Presented) The computerized system of claim 40, wherein the class-

attribute associations are identified by logical names and class names.

48. (Previously Presented) The computerized system of claim 40, wherein the

element attribute module is identified using a name of the class.

4-
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49.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
an element history module configured to store one or more indicators of a

modification to the elements.

50.  (Previously Presented) The computerized system of claim 40, wherein the data
repository further comprises:
an element document module configured to store one or more formatting data for

grouping a subset of the elements.

51.  (Previously Presented) The computerized system of claim 40, wherein the
processor is configured to generate a data model of the elements based on the layers of

metadata.

52. (Previously Presented) The computerized system of claim 40, wherein the
processor is configured to generate a dynamic user interface for manipulating the

elements based on the layers of metadata stored in the data repository.

93.  (Currently Amended) A method for manipulating data sets, comprising:
defining at least one class of [[the]] elements and storing the class in a data
repository that contains the data sets and one or more layers of metadata

of the data in the data sets;

-5-
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defining one or more attributes and storing the attributes in the data repository;
defining one or more class-attribute associations between at least one of the
attributes and the class, and storing the one or more class-attribute
associations in the data repository;
defining, for at least one class, a set of the attributes of the elements in the class
and storing the set of the attributes in the data repository;
transmitting the set of the attributes and the elements;
receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;
uniquely identifying the elements, wherein the elements are identified by unique
element identification; and

storing one or more relationships between the elements in the data repository.

(Previously Presented) The method of claim 53, further comprising:
defining a state machine type that stores a first status of one element and a
transition to a second status of the one element; and

storing the state machine type in the data repository.

(Previously Presented) The method of claim 53, further comprising:
defining:

one or more types of the class;

the attributes related to the class; and

the relationships between the elements;

-6-
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storing the types in the data repository; and
enumerating one or more picklist attributes of a picklist type and storing the

enumerated picklist attributes in the data repository.

56.  (Previously Presented) The method of claim 53, further comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

57.  (Currently Amended) The method of claim 53, further comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with [[the]] types associated with the subsets of
the elements; and

storing the tuples in the data repository.

58.  (Currently Amended) The method computerized-system-of claim 57, further
comprising:
using a recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.

59.  (Currently Amended) The method computerized-system-of claim 58, wherein the

one or more tuples include one or more entries and further comprising:

filtering the one or more entries into one or more folders.

ServiceNow Ex. 1002, Page 143 of 313



60.

Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

(Previously Presented) The method of claim 53, wherein the class-attribute

associations are identified by logical names and class names.

61.

(Previously Presented) The method of claim 53, wherein the attributes are

identified using class names.

62.

63.

64.

65.

(Previously Presented) The method of claim 53, further comprising:
storing, in the data repository, one or more indicators of a modification to the

elements.

(Previously Presented) The method of claim 53, further comprising:
storing, in the data repository, one or more formatting data for grouping a subset

of the elements.

(Previously Presented) The method of claim 53, further comprising:
generating a data model of the elements based on the data in the data sets and

the layers of metadata stored in the data repository.

(Previously Presented) The method of claim 53, further comprising:
generating a dynamic user-interface for accessing and manipulating the
elements based on the data in the data sets and the layers of metadata

stored in the data repository.
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66. (Previously Presented) A non-transitory computer-readable medium storing a
computer-executable program which, when executed by a processor performs a method
comprising:
defining at least one class of elements and storing the at least one class in a data
repository that contains data sets and one or more layers of metadata of
data in the data sets;
defining one or more attributes and storing the attributes in the data repository;
defining one or more class-attribute associations between at least one of the
attributes and the class;
storing the one or more class-attribute associations in the data repository;
defining, for the at least one class, attributes of the elements in the class and
storing the attributes in the data repository;
transmitting the attributes and the elements;
receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;
uniquely identifying the elements, wherein the elements are identified by unique
element identifications; and

storing one or more relationships between the elements in the data repository.

67. (Previously Presented) The computer-readable medium of claim 66, further
comprising:
defining a state machine type that stores a first status of one element and a

transition to a second status of the one element; and

-0-
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storing the state machine type in the data repository.

68. (Previously Presented) The computer-readable medium of claim 66, further
comprising:
defining:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements;
storing the types in the data repository; and
enumerating one or more picklist attributes of a picklist type and storing the

enumerated picklist attributes in the data repository.

69. (Previously Presented) The computer-readable medium of claim 66, further
comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

70.  (Currently Amended) The computer-readable medium of claim 66, further
comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with [[the]] types associated with the subsets of
the elements; and

storing the tuples in the data repository.

-10-
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71.  (Previously Presented) The computer-readable medium of claim 70, further
comprising:
using recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.

72.  (Previously Presented) The computer-readable medium of claim 71, wherein the
one or more tuples include one or more entries and further comprising:

filtering the one or more entries into one or more folders.

73.  (Previously Presented) The computer-readable medium of claim 66, wherein the

class-attribute associations are identified by logical names and class names.

74.  (Previously Presented) The computer-readable medium of claim 66, wherein the

attributes are identified using the class names.

75.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:
storing, in the data repository, one or more indicators of a modification to the

elements.

76.  (Previously Presented) The computer-readable medium of claim 66, further

comprising:

-11-
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storing, in the data repository, one or more formatting data for grouping a subset

of the elements.

77.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:

generating a data model of the elements based on the layers of metadata.

78.  (Previously Presented) The computer-readable medium of claim 66, further
comprising:
generating a dynamic user-interface for manipulating the elements based on the

data in the data sets and the layers of metadata.

79.  (Previously Presented) A computerized system for manipulating data sets,
comprising:
means for defining at least one class of elements and storing the class;
means for defining one or more attributes and storing the attributes;
means for defining one or more class-attribute associations between at least one
of the attributes and the class and storing the one or more class-attribute
associations;
means for defining, for the at least one class, the attributes of the elements in the
at least one class and storing the attributes;
means for transmitting the attributes and the elements;

means for receiving the transmitted attributes and elements;

-12-
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means for storing the attributes and elements;
means for uniquely identifying the elements, wherein the elements are identified
by unique element identification; and

means for storing one or more relationships between the elements.

13-
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REMARKS

. Status of the Claims

In the Office Action of October 17, 2011 (“the Office Action”),! the Examiner took
the following actions:

(i) objected to claims 58 and 59, because of informalities;

(i) rejected claims 40-52 under 35 U.S.C. § 101 as being
directed to non-statutory subject matter;

(i) rejected claim 40 on the ground of nonstatutory obviousness-
type double patenting over claim 1 of U.S. Patent No.
7,979,468 (“the ‘468 patent”);

(iv)  rejected claims 40, 42-48, 50-53, 55-61, 63-66, 68-74, and
76-79 under 35 U.S.C. § 102(b) as being anticipated by U.S.
Patent No. 6,704,747 to Fong (“Fong’);

(v)  rejected claims 41, 54, and 67 under 35 U.S.C. § 103(a) as
being unpatentable over Fong in view of U.S. Patent No.
5,995,753 to Walker (“Walker”); and

(vi)  rejected claims 49, 62, and 75 under 35 U.S.C. § 103(a) as
being unpatentable over Fong in view of U.S. Patent
Application Publication No. 2006/0069809 to Serlet (“Serlet”).

By this Amendment, Applicant has amended claims 40, 44, 53, 57-59, and 70.
Claims 1-39 were previously cancelled. Claims 40-79 remain pending and under
examination.

Applicant respectfully traverses the rejections and submits that the pending

claims are allowable over the prior art of record for at least the following reasons.

' The Office Action may contain statements reflecting characterizations of the related art and the claims.
Regardless of whether any such statement is identified herein, Applicant declines to automatically
subscribe to any statement or characterization in the Office Action.

-14-
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1. Objections to Claims 58 and 59

Applicant respectfully traverses the objections to claims 58 and 59 as allegedly
containing informalities. In the Office Action, the Examiner states that the language
“[tlhe computerized system,” as recited in both claims 58 and 59, should be replaced
with “[tihe method.” See Office Action, p. 2. Without conceding the propriety of the
Examiner’s objections, Applicant has amended claims 58 and 59 to each recite “[t]he
method.” Therefore, Applicant requests that the objections to claims 58 and 59 be
withdrawn.

1l Rejection of Claims 40-52 under 35 U.S.C. § 101

Applicant respectfully traverses the rejection of claims 40-52 under 35 U.S.C.
§ 101 as being allegedly directed to non-statutory subject matter. In the Office Action,
the Examiner states that “[t]hese claims disclose a system or apparatus but do not
describe hardware which executes each of the claimed steps, which is required for a
system claim to be statutory” and that the “claims are rejected as non-statutory for
failing to disclose .such hardware.” See Office Action, p. 3. The Examiner further states
that “the claimed processor could be interpreted as a software or hardware processor
and therefore should be explicitly defined as a hardware embodiment to overcome the
rejection.” Id. Applicant respectfully disagrees. The Examiner appears to be
interpreting claim 40 to be a “process” claim. See id. (“claims . . . do not describe
hardware which executes each of the claimed steps.”) However, claim 40 is directed to
“[a] computerized system” (emphasis added). Nevertheless, Applicant has amended

claim 40 to recite a “hardware-based processor” in order to more clearly recite statutory

subject matter (emphasis added). Claims 41-52 depend from claim 40 and therefore

-15-
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include all recitations therein. Accordingly, Applicant requests that the rejection of
claims 40-52 under 35 U.S.C. § 101 be withdrawn.

IV.  Non-Statutory Obviousness-Type Double Patenting Rejection of Claim 40

Applicant traverses the double patenting rejection of claim 40 over claim 1 of the
‘468 patent. In the Office Action, the Examiner appears to rely on an “anticipation”
rationale for the obviousness-type double patenting rejection, stating that “[t]he subject
matter claimed in the instant application is fully disclosed in the patent and is covered by
the patent since the patent and the application are claiming common subject matter.”
See Office Action, p. 4. However, the claims of the ‘468 patent do not disclose or
suggest at least “an element attribute module for the at least one class configured to:
define and store the attributes of the elements in the class; and transmit the attributes
and the elements” and “an element module configured to receive the transmitted
attributes and elements from the element attribute module, store the attributes and
elements,” as recited in claim 40. As such, claim 1 of the ‘468 patent does not fully
disclose claim 40 of the present application, and the double patenting rejection should
be withdrawn.

Should the Examiner continue to assert the double patenting rejection, Applicant
requests that the rejection be held in abeyance until allowable subject matter is
identified in this application. At that time, Applicant will consider the need for a Terminal

Disclaimer.

-16-
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V. Rejection of Claims 40, 42-48, 50-53, 55-61, 63-66, 68-74, and 76-79 under 35
U.S.C. § 102(b)

Applicant respectfully traverses the rejection of claims 40, 42-48, 50-53, 55-61,
63-66, 68-74, and 76-79 under 35 U.S.C. § 102(b) as being anticipated by Fong.
Applicant submits that the claims are not anticipated by Fong, for at least the reasons

set forth below.

In order to support a rejection under 35 U.S.C. § 102(b), each and every element
as set forth in the claims must be found, either expressly or inherently described, in a
single prior art reference. M.P.E.P. § 2131. Fong fails to teach each and every element
of claims 40, 42-48, 50-53, 55-61, 63-66, 68-74, and 76-79.

Independent claim 40 recites a combination of elements, including, inter alia:

a class module configured to define at least one class of elements and
store the class;

an attribute module configured to define one or more attributes and store
the attributes;

a class attribute module configured to define and store one or more class-
attribute associations between at least one of the attributes and the
class;

an element attribute module for the at least one class configured to:
define and store the attributes of the elements in the class; and
transmit the attributes and the elements;

an element module configured to receive the transmitted attributes and
elements from the element attribute module, store the attributes
and elements, and uniquely identify the elements, wherein the
elements are identified by unique element identifications; and

an element relation module configured to store one or more relationships
between the elements in the element module.

Fong fails to disclose at least the above elements of claim 40. Fong relates to
“[a] system for providing access to a relational database using object-oriented structure
query language (“OSQL”").” See Fong, Abstract. Fong discloses that the system is “for

translating the structure, contents, and functionality of legacy databases into [a] frame

-17-
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model to provide interoperability between various databases.” See Fong, col. 1, I. 17-
20.
In the Office Action, the Examiner relies on the following passages of Fong as
allegedly teaching elements of claim 40:

(i) column 8, lines 39-49 — as allegedly teaching “a class module
configured to define at least one class of elements and store the class;”

(i) column 8, lines 50-55 — as allegedly teaching “an attribute module
configured to define one or more attributes and store the attributes;”

(i) column 9, lines 13-21 — as allegedly teaching “a class attribute module
configured to define and store one or more class-attribute associations
between at least one of the attributes and the class;”

(iv) column 9, lines 43-58 — as allegedly teaching “an element attribute
module for the at least one class configured to: define and store the
attributes of the elements in the class;”

(v) column 34, lines 23-34 — as allegedly teaching “and transmit the
attributes and the elements; an element module configured to receive;”

(vi) column 10, lines 1-48 — as allegedly teaching “the transmitted
attributes and elements from the element attribute module, store the
attributes and elements, and uniquely identify the elements, wherein the
elements are identified by unique element identifications;” and
(vii) column 9, lines 13-21 — as allegedly teaching “an element relation
module configured to store one or more relationships between the
elements in the element module.”

See Office Action, pp. 6, 7. However, none of the cited passages of Fong, alone or in

combination, teach the claimed combination of modules and the relationships between

the modules.

With respect to (i) and (ii), it appears from the Office Action that the Examiner is

relying on the “[rlecords in the Attribute class structure 12” as teaching both the

“attributes” and the “elements” of claim 40, as both column 8, lines 39-49 and column 8,

-18-
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lines 50-55 are directed towards these “records,” where “[e]ach attribute . . . is
represented in a separate record.” However, the “attributes” and “elements” cannot be
the same, as claim 40 further recites “an element attribute module for the at least one

class configured to: define; and store the attributes of the elements in the class”

(emphasis added).

With respect to (jii), the Examiner appears to rely on the “Associate_attribute
element’ disclosed in column 9, lines 13-21 of Fong as allegedly teaching “a class
attribute module configured to define and store one or more class-attribute associations
between at least one of the attributes and the class,” as recited in claim 40; however,
this is not correct. Fong discloses that Associate attribute element “identifies cross

references (e.g., relationships) to other classes” (emphasis added). See Fong, col. 9, II.

13-15. Fong discloses an example of this where “an instance(object) of the class
‘Department’ can refer to many instances(objects) of class ‘Employee.” See Fong, col.
9, Il. 22-25. That is, Associate_attribute element appears to relate classes to other
classes, not “associations between at least one of the attributes and the class,” as
recited in claim 40.

With respect to (iv), the Examiner appears to rely on features of “Method class
13" disclosed in column 9, lines 43-58 of Fong as allegedly teaching “an element
attribute module,” as recited in claim 40. However, this is not correct.

Claim 40 recites an “element attribute module for the at least one class
configured to: define and store the attributes of the elements in the class” (emphasis
added). As noted above, the Examiner appears to rely on “Attribute class structure 12”

as being the claimed “class,” not Method class 13.

-19-
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With respect to (v), the Examiner appears to rely on the “Frame model database
access through the Internet” disclosed in column 34, lines 23-34 of Fong as allegedly
teaching “an element attribute module for the at least one class configured to . . .
transmit the attributes and elements” and “an element module configured to receive the
transmitted attributes and elements,” as recited in claim 40. However, this is not
correct. While column 34, lines 23-34 of Fong may disclose providing “Frame model

database access through the Internet,” Fong does not disclose “an element attribute

module . . . configured to . . . transmit the attributes and elements” and “an element

module configured to receive the transmitted attributes and elements,” as recited in

claim 40 (emphasis added).

With respect to (vi), the Examiner relies on features of “Method class 13” and
“Constraint class 14” as allegedly teaching “an element module configured to receive
the transmitted attributes and elements from the element attribute module, store the
attributes and elements, and uniquely identify the elements, wherein the elements are
identified by unique element identifications,” as recited in claim 40. However, this is not
correct. Claim 40 recites “an element module configured to receive the transmitted
attributes and elements” (emphasis added). As noted above, the Examiner appears to
rely on “Attribute class structure 12" as being the “class of elements,” not Method class
13 or Constraint class 14. Thus, even if column 10, lines 1-48 were to disclose
“attributes and elements,” which Applicant does not concede, these elements would not
be the elements and attributes relied on by the Examiner with respect to Attribute class

structure 12.

-20-
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With respect to (vii), the Examiner appears to rely on the “Associate_attribute
element” disclosed in column 9, lines 13-21 of Fong as allegedly teaching “an element
relation module configured to store one or more relationships between the elements in
the element module,” as recited in claim 40. However, this is not correct. As noted
above, Associate_attribute element appears to relate classes to other classes, not
“relationships between the elements in the element module,” as recited in claim 40.

Accordingly, for at least the above reasons, Fong fails to teach each and every
element of independent claim 40. Therefore, Fong does not anticipate claim 40, and
the rejection of claim 40 under 35 U.S.C. § 102(b) should be withdrawn.

Independent claims 53, 66, and 79, although different in scope from claim 40,
recite features similar to those of claim 40 and also are not anticipated by Fong for
reasons similar to those presented above for claim 40. Thus, the rejection of claims 53,
66, and 79 under 35 U.S.C. § 102(b) should be withdrawn.

Dependent claims 42-48, 50-52, 55-61, 63-65, 68-74, and 76-78 are also not
anticipated by Fong, at least because they depend from an allowable base claim. Thus,
the rejection of dependent claims 42-48, 50-52, 55-61, 63-65, 68-74, and 76-78 is
improper and should be withdrawn.

VI. Rejections under 35 U.S.C. § 103(a)

Applicant respectfully traverses the rejections of claims 41, 49, 54, 62, 67, and 75
under 35 U.S.C. § 103(a). A prima facie case of obviousness has not been established.

“The key to supporting any rejection under 35 U.S.C. § 103 is the clear
articulation of the reason(s) why the claimed invention would have been obvious. . . .

[R]ejections on obviousness cannot be sustained with mere conclusory statements.

-21-
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M.P.E.P. § 2142, 8th Ed., Rev. 8 (July 2010) (internal citation and inner quotation
omitted). “[T]he framework for the objective analysis for determining obviousness under
35 U.S.C. 103 is stated in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966). . .. The factual inquiries . . . [include determining the scope and content of the
prior art and] . . . [a]scertaining the differences between the claimed invention and the
prior art.” M.P.E.P. § 2141(1l). In rejecting a claim, “Office personnel must explain why
the difference(s) between the prior art and the claimed invention would have been
obvious to one of ordinary skill in the art.” M.P.E.P. § 2141(lll).

Here, no prima facie case of obviousness has been established for at least the
reason that the scope and content of the prior art has not been properly determined and
the differences between the asserted prior art and the claimed combinations have not
been properly ascertained.

Claims 41, 49, 54, 62, 67, and 75 depend from independent claim 40, 53, or 686,
and therefore include all recitations therein. As discussed above, and contrary to the
Examiner’s assertions, Fong fails to teach or suggest each and every element of
independent claim 40. Neither Walker nor Serlet, alone or in combination, remedy the
aforementioned deficiencies of Fong, nor does the Office Action assert that they do.

Accordingly, the scope and content of the prior art have not been properly
determined and the differences between the prior art and the combinations of claims 41,
49, 54, 62, 67, and 75 have not been properly ascertained. Thus, no prima facie case
of obviousness has been established with respect to independent claims 40, 53, and 66,
or their dependent claims 41, 49, 54, 62, 67, and 75. As a result, the rejections of

claims 41, 49, 54, 62, 67, and 75 under 35 U.S.C. § 103(a) should be withdrawn.

-22-
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CONCLUSION

In view of the foregoing remarks, Applicant submits that the pending claims are
neither anticipated nor rendered obvious in view of the prior art references cited against
this application. Applicants therefore requests reconsideration and reexamination of the
application, and the timely allowance of claims 40-79.

Please grant any extensions of time required to enter this response and charge
any additional required fees to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: January 17, 2012 By:  /Michael P. Van Handel/
Michael P. Van Handel
Reg. No. 68,292
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2a)[] This action is FINAL. 2b)[X] This action is non-final.
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5)[X Claim(s) 40-79 is/are pending in the application.
5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 40-79 is/are rejected.
8)[] Claim(s) _____is/are objected to.
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Application Papers
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4.

DETAILED ACTION

Remarks

Claims 40-79 are pending.

Claim Objections

Claims 58-59 are objected to because of the following informalities:

a. As per claim 58, line 1: “The computerized system” should be “The
method”.
b. As per claim 59, line 1: "The computerized system" should be "The
method".

Appropriate correction is required.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the
conditions and requirements of this title.

Claims 40-52 are rejected under 35 U.S.C. 101 because the claimed invention is

directed to non-statutory subject matter.
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Claims 40-52 are rejected under 35 U.S.C. 101 because the claimed invention is
directed to non-statutory subject matter. These claims disclose a system or apparatus
but do not describe hardware which executes each of the claimed steps, which is
required for a system claim to be statutory. Accordingly, these claims are rejected as
non-statutory for failing to disclose such hardware. It is noted that the claimed processor
could be interpreted as a software or hardware processor and therefore should be

explicitly defined as a hardware embodiment to overcome the rejection.

Double Patenting
5. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.

1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claim 40 is rejected on the ground of nonstatutory double patenting over claim 1
of U. S. Patent No. 7,979,468 since the claims, if allowed, would improperly extend the
"right to exclude" already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming

common subject matter, as follows:

Patent 7,979,468 Instant Application
Claim 1, Claim 40,

A computerized system for A computerized system for
manipulating data sets, comprising: manipulating data sets, comprising:

a processor; and a processor;

a data repository, the data and a data repository that contains
repository being adapted to process, the data sets and one or more layers of
retrieve, and store data contained in the metadata of the data in the data sets,
data sets and one or more layers of comprising:
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metadata of the data in the data sets,
comprising:

an element module configured to
store and uniquely identify a plurality of
elements, wherein each of the elements is
identified by a unique element
identification;

an element relation module
configured to store one or more
relationships between the elements in the
element module;

a class module configured to define
at least one class of the elements and
store the class;

an attribute module configured to
define one or more attributes and store the
attributes;

a class attribute module configured
to define and store one or more class-
attribute associations between at least one
of the attributes and the class;

a type definition module configured
to define and store one or more types of
the class, the attributes related to the
class, and the relationships between the
elements;

a state machine module configured
to store one or more state machine types
associated with at least one of the
elements; and a status module configured
to store one or more statuses of each state
machine.

a class module configured to define
at least one class of elements and store
the class; an attribute module configured
to define one or more attributes and store
the attributes;

a class attribute module configured
to define and store one or more class-
attribute associations between at least one
of the attributes and the class;

an element attribute module for the
at least one class configured to:

define and store the attributes of the
elements in the class; and transmit the
attributes and the elements;

an element module configured to
receive the transmitted attributes and
elements from the element attribute
module, store the attributes and elements,
and uniquely identify the elements,
wherein the elements are identified by
unique element identifications;

and an element relation module
configured to store one or more
relationships between the elements in the
element module.

Furthermore, there is no apparent reason why applicant was prevented from

presenting claims corresponding to those of the instant application during prosecution of

the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804.
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Claim Rejections - 35 USC § 102
6. 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 —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

7. Claims 40, 42-48, 50-53, 55-61, 63-66, 68-74 and 76-79 are rejected under 35

U.S.C. 102(b) as being anticipated by Fong (Patent Number 6,704,747).

As per claim 40, Fong teaches

A computerized system for manipulating data sets, comprising: (see abstract and
background)

a processor; (column 6, lines 40-50)

and a data repository that contains the data sets and one or more layers of
metadata of the data in the data sets, comprising: (column 7, lines 8-14)

a class module configured to define at least one class of elements and store the
class; (column 8, lines 39-49)

an attribute module configured to define one or more attributes and store the

attributes; (column 8, lines 50-55)
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a class attribute module configured to define and store one or more class-
attribute associations between at least one of the attributes and the class; (column 9,
lines 13-21)

an element attribute module for the at least one class configured to: define and
store the attributes of the elements in the class; (column 9, lines 43-58)

and transmit the attributes and the elements; an element module configured to
receive (column 34, lines 23-34) the transmitted attributes and elements from the
element attribute module, store the attributes and elements, and uniquely identify the
elements, wherein the elements are identified by unique element identifications;
(column 10, lines 1-48)

and an element relation module configured to store one or more relationships

between the elements in the element module. (column 9, lines 13-21)

As per claim 42, Fong teaches

the data repository further comprises: a type definition module configured to
define and store: one or more types of the class; the attributes related to the class; and
the relationships between the elements; and a list option module configured to

enumerate one or more picklist attributes of a picklist type. (column 8, lines 40-49)

As per claim 43, Fong teaches
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the data repository further comprises at least one of: a named text module
configured to store textual representations of query, control, and display mechanisms

that relate to the elements. (column 8,lines 14-18)

As per claim 44, Fong teaches

the data repository further comprises: a tuple module configured to generate and
store one or more tuples, wherein the tuples associate subsets of the elements in
accordance with the types associated with the subsets of the elements. (column 14,

lines 26-35)

As per claim 45, Fong teaches
the tuple module uses recursion to link a first folder to at least one additional

folder in a hierarchy. (column 14, lines 26-40)

As per claim 46, Fong teaches
the tuple module includes one or more entries, and the data repository filters the

one or more entries into one or more folders. (column 14, lines 26-40)

As per claim 47, Fong teaches

the class-attribute associations are identified by logical names and class names.

(column 9, lines 13-21)
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As per claim 48, Fong teaches
the element attribute module is identified using a name of the class. (column 8,

lines 59-65)

As per claim 50, Fong teaches
the data repository further comprises: an element document module configured
to store one or more formatting data for grouping a subset of the elements. (column 8,

lines 24-29)

As per claim 51, Fong teaches
the processor is configured to generate a data model of the elements based on

the layers of metadata. (column 4, lines 23-36)

As per claim 52, Fong teaches
the processor is configured to generate a dynamic user interface for manipulating
the elements based on the layers of metadata stored in the data repository. (column 12,

lines 56-65)

As per claims 53, 55-61 and 63-65,

These claims are rejected on grounds corresponding to the arguments given

above for rejected claims 40, 42-48 and 50-52, respectively, and are similarly rejected.
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As per claims 66, 68-74 and 76-78,
These claims are rejected on grounds corresponding to the arguments given

above for rejected claims 40, 42-48 and 50-52, respectively, and are similarly rejected.

As per claim 79,
This claim is rejected on grounds corresponding to the arguments given above

for rejected claim 40 and is similarly rejected.

Claim Rejections - 35 USC § 103
8. 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 described as set
forth in section 102 of this title, if 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.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

o=
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9. Claims 41, 54 and 67 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Fong (Patent Number 6,704,747) in view of Walker (Patent Number 5,995,753).

As per claim 41,

Fong does not explicitly indicate “the data repository further comprises: a state
machine module including a state machine transition module and a status module
configured to define and store a state machine type, the state machine type storing a
first status of one element and a transition to a second status of the one element”.

However, Walker discloses “the data repository further comprises: a state
machine module including a state machine transition module and a status module
configured to define and store a state machine type, the state machine type storing a
first status of one element and a transition to a second status of the one element”
(column 6, lines 40-50).

It would have been obvious to one of ordinary skill in the art at the time the

invention was made to combine Fong and Walker because using the steps of “the data

repository further comprises: a state machine module including a state machine
transition module and a status module configured to define and store a state machine
type, the state machine type storing a first status of one element and a transition to a
second status of the one element” would have given those skilled in the art the tools to
improve the invention by eliminating redundant code to improve the reliability of a
system. This gives the user the advantage of better use of expensive computer

resources.
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As per claims 54 and 67,
These claims are respectively rejected on grounds corresponding to the

arguments given above for rejected claim 41 and are similarly rejected.

10.  Claims 49, 62 and 75 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Fong (Patent Number 6,704,747) in view of Serlet (Publication Number

2006/0069809).

As per claim 49,

Fong does not explicitly indicate “the data repository further comprises: an
element history module configured to store one or more indicators of a modification to
the elements”.

However, Serlet discloses “the data repository further comprises: an element
history module configured to store one or more indicators of a modification to the
elements” (paragraph [0059], lines 14-24).

It would have been obvious to one of ordinary skill in the art at the time the

invention was made to combine Fong and Serlet because using the steps of “the data

repository further comprises: an element history module configured to store one or more

indicators of a modification to the elements” would have given those skilled in the art the
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tools to improve the invention by accurately synchronize non-conflicting data. This gives

the user the advantage of data availability.

As per claims 62 and 75,
These claims are respectively rejected on grounds corresponding to the

arguments given above for rejected claim 49 and are similarly rejected.

Conclusion
11.  The prior art made of record, listed on form PTO-892, and not relied upon is
considered pertinent to applicant's disclosure.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jay A. Morrison whose telephone number is (571) 272-
7112. The examiner can normally be reached on M-F 8-4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Tim Vo can be reached on (571) 272-3642. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Jay A Morrison/
Primary Examiner, Art Unit 2168

Jay Morrison
TC2100
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Ref {iHits i{Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 §133 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with schema USPAT; USOCR; 00:15
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L2 {71 database same (state adj machine {US-PGPUB; OR ON 2011/10/11
or state-machine or statemachine) {{USPAT; USOCR; 00:16
with element FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L3 #10 database same (state adj machine {US-PGPUB; OR ON 2011/10/11
or state-machine or statemachine) §{{USPAT; USOCR; 00:16
with element same relationship FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L4 #0 database same (state adj machine {US-PGPUB; OR ON 2011/10/11
or state-machine or statemachine) {{USPAT; USOCR; 00:16
with element same relationship and {{FPRS; EPO; JPO;
"707".clas. DERWENT;
IBM_TDB
L5 {146 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with element same {jUSPAT; USOCR,; 00:18
relationship FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L6 {11 (state adj machine or state-machine jUS-PGPUB; OR ON 2011/10/11
or statemachine) with element same {{USPAT; USOCR; 00:18
relationship and "707".clas. FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L7 {254 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with element with {{USPAT; USOCR,; 00:19
transition FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L8 12 (schema or database) same (state {US-PGPUB; OR ON 2011/10/11
adj machine or state-machine or USPAT; USOCR; 00:20
statemachine) with element with FPRS; EPO; JPO;
transition DERWENT;
IBM_TDB
L9 #19 (state adj machine or state-machine {US-PGPUB; OR ON 2011/10/11
or statemachine) with element with {USPAT; USOCR,; 00:22
transition and "707".clas. FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L10 §12 (state adj machine or state-machine jUS-PGPUB; OR ON 2011/10/11
or statemachine) with element with {{USPAT; USOCR,; 00:23
transition and "707".clas. not 18 FPRS; EPO; JPO;
DERWENT;
IBM_TDB
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L11 #413 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:24
transition FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L12 §12 (state adj machine or state-machine {jUS-PGPUB; CR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:24
transition and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L13 {11 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:24
transition with (attribute or FPRS; EPO; JPC;
element) DERWENT;

IBM_TDB

L14 32 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:25
transition with (attribute or element) {{FPRS; EPO; JPO;
and "707".clas. DERWENT;

IBM_TDB

L15 @2 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) same status with  {jUSPAT; USOCR; 00:26
transition with (attribute or element) {iFPRS; EPO; JPO;
and "707".clas. DERWENT;

IBM_TDB

L16 §3 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) same status with  {{USPAT; USOCR; 00:26
transition same (attribute or FPRS; EPO; JPG;
element) and "707".clas. DERWENT;

IBM_TDB

L17 412  i(state adj machine or state-machine jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:26
transition and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L18 {149 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:27
(element or attribute) FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L19 #6 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:28
(element or attribute) and FPRS; EPO; JPG;

"707".clas. DERWENT;
IBM_TDB

L20 {21 (state adj machine or state-machine {US-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:29
(element or attribute) same FPRS; EPO; JPG;
transition DERWENT;

IBM_TDB

21 419  i(state adj machine or state-machine jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:29
(element or attribute) same FPRS; EPO; JPG;
transition not 112 DERWENT;

IBM_TDB

22 #2 class same element same attribute {US-PGPUB; OR ON 2011/10/11
same relationship and (state adj USPAT; USOCR; 00:30
machine or state-machine or FPRS; EPO; JPG;
statemachine) with status with DERWENT;

(element or attribute) IBM TDB
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23 6 class same element same attribute {{US-PGPUB; OR ON 2011/10/11
same relationship and (state adj USPAT; USOCR; 00:30
machine or state-machine or FPRS; EPO; JPG;
statemachine) with status DERWENT;

IBM_TDB

24 #413 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:33
transition FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L25 #420 ii(state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:33
transition$3 FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L26 {12 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:33
transition$3 and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L27 {21 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status with USPAT; USOCR; 00:34
transition$3 and ("707".clas. or FPRS; EPO; JPC;

"705".clas.) DERWENT;
IBM_TDB

L28 78 (state adj machine or state-machine {US-PGPUB; OR ON 2011/10/11
or statemachine) with status and USPAT; USOCR; 00:36
"707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L29 #33 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) near3 status and  {{USPAT; USOCR; 00:36
"707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L30 45 (state adj machine or state-machine {jUS-PGPUB; OR ON 2011/10/11
or statemachine) with status and USPAT; USOCR; 00:40
"707".clas. not 129 FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L31 §244 ihistory with (modification or alter$3 #US-PGPUB; CR ON 2011/10/11

or chang$3) near2 element USPAT; USOCR; 00:52
FPRS; EPO; JPG;
DERWENT;
IBM_TDB

L32 {31 (stor$3 or sav$3) near2 history with {jUS-PGPUB; CR ON 2011/10/11
(modification or alter$3 or chang$3) {{USPAT; USOCR,; 00:53
near2 element FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L33 {9 (stor$3 or sav$3) near2 history with {{US-PGPUB; CR ON 2011/10/11
(modification or alter$3 or chang$3) {{USPAT; USOCR,; 00:53
near2 element and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L34 36 history with (modification or alter$3 {{US-PGPUB; OR ON 2011/10/11
or chang$3) near2 element and USPAT; USOCR; 00:55
"707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB
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L35 {0 class same history with (modification}jUS-PGPUB; OR ON 2011/10/11
or alter$3 or chang$3) near2 USPAT; USOCR,; 00:56
element and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

L36 {6 attribute same history with US-PGPUB; OR ON 2011/10/11
(modification or alter$3 or chang$3) {{USPAT; USOCR,; 00:56
near2 element and "707".clas. FPRS; EPO; JPG;

DERWENT;
IBM_TDB

s 47 "6587856".pn. "6708186".pn. US-PGPUB; CR ON 2011/10/08
"20060190478".pn. USPAT 16:22
"20060218177".pn. "7266565".pn.

"20080201358".pn. "7418459" .pn.

S3 {709 ii(database or dbms) same metadata {US-PGPUB; OR ON 2011/10/08

with class USPAT; USOCR; 17:54
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

&4 H79 (database or dbms) same metadata {US-PGPUB; OR ON 2011/10/08

with class with attribute USPAT; USOCR; 17:55
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

S5 42 (database or dbms) same metadata {jUS-PGPUB; OR ON 2011/10/08
with class with attribute with USPAT; USOCR; 17:55
element FPRS; EPO; JPO;

DERWENT;
IBM_TDB

6135 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
same (metadata or schema) with USPAT; USOCR; 17:57
class with attribute with element FPRS; EPO; JPO;

DERWENT;
IBM_TDB

S7 4§25 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
same (metadata or schema) with USPAT; USOCR; 17:58
class with attribute with element FPRS; EPO; JPO;
and "707".clas. DERWENT;

IBM_TDB

S8 {1247 ii(database or dbms or repository) US-PGPUB; OR ON 2011/10/08

with class with definition USPAT; USOCR; 18:06
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

S9 {740 ii(database or dbms or repository) US-PGPUB; OR ON 2011/10/08

with class near2 definition USPAT; USOCR; 18:06
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

S10 487 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR; 18:06
near2 definition FPRS; EPO; JPO;

DERWENT;
IBM_TDB

S11 450 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR; 18:06
near2 definition and "707".clas. FPRS; EPO; JPO;

DERWENT;
IBM_TDB
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S12 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR,; 18:07
near2 definition same element same {{FPRS; EPO; JPO;
relationship and "707".clas. DERWENT;

IBM_TDB

S13 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR,; 18:07
near2 definition same (element or FPRS; EPO; JPC;
attribute) and "707".clas. DERWENT;

IBM_TDB

S14 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR,; 22:13
near2 definition same (element or FPRS; EPO; JPC;
attribute) same (identifier or DERWENT;
identity) IBM_TDB

S15 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {{USPAT; USOCR,; 22:13
near2 definition same (element or FPRS; EPO; JPC;
attribute) same (identifier or identity §DERWENT;
or key) IBM_TDB

S16 (database or dbms or repository) US-PGPUB; OR ON 2011/10/08
with (stor$3 or sav$3) near2 class {USPAT; USOCR,; 22:13
near2 definition with (identifier or FPRS; EPO; JPC;
identity or key) DERWENT;

IBM_TDB

S17 (database or dbms or repository) US-PGPUB; OR ON 2011/10/10
with (stor$3 or sav$3) near2 class {USPAT; USOCR,; 22:18
near2 definition with (identifier or FPRS; EPO; JPC;
identity or key) and "707".clas. DERWENT;

IBM_TDB

S18 (database or dbms or repository) US-PGPUB; OR ON 2011/10/10
with (stor$3 or sav$3) near2 class {{USPAT; USOCR,; 22:18
near2 definition with (identifier or FPRS; EPO; JPC;
identity or key) and 707/790.ccls. DERWENT;

IBM_TDB
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PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 13/067,481
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41(a)(1)(G) and 37 CFR 1.16(s).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/067.,481 06/03/2011 2350 (09801.0002-01 40 4
CONFIRMATION NO. 4552
22852 UPDATED FILING RECEIPT

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

LLP LT LR TR
901 NEW YORK AVENUE, NW 00004

WASHINGTON, DC 20001-4413

Date Mailed: 08/25/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Bruce Randall DeWoolfson, Potomac Falls, VA;
Assignment For Published Patent Application
Enterprise Elements, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 22852

Domestic Priority data as claimed by applicant
This application is a CON of 11/917,410 12/13/2007 PAT 7,979,468
which is a 371 of PCT/US2006/023242 06/14/2006
which claims benefit of 60/690,147 06/14/2005

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 06/17/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/067,481

Projected Publication Date: 12/01/2011
Non-Publication Request: No

Early Publication Request: No
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Title
Database data dictionary

Preliminary Class
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
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license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

Bruce Randall DeWoolfson Group Art Unit: Unassigned

Filed: June 3, 2011
Confirmation No.: 4552

)
)
)
Application No.: 13/067,481 ) Examiner: Unassigned
)
|
For: DATABASE DATA DICTIONARY )

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS

In response to the communication of June 20, 2011, Applicant submits a
Preliminary Amendment including a Replacement Abstract, one sheet of Replacement
Drawings, Figure 9, and a copy of the Notice to File Corrected Application Papers.
Applicant notes that the figure number of replacement Figure 9 is oriented in the same
direction as the view, and is thus in compliance with 37 CFR 1.84(p)(1). Applicant
additionally submits a replacement Abstract commencing on a separate sheet in

compliance with 37 CFR 1.72(b) and 1.121.
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Please grant any extensions of time required to enter this response, and charge

any required fees to Deposit Account 06-0916.
Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: August 18, 2011 By: [Michael P. Van Handel/
Michael P. Van Handel

Reg. No. 68,292
(202) 408-4000
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PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Bruce Randall DeWoolfson Group Art Unit: Unassigned

Filed: June 3, 2011
Confirmation No.: 4552

)
)
)
Application No.: 13/067,481 ) Examiner: Unassigned
)
3
For. DATABASE DATA DICTIONARY )

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir;
PRELIMINARY AMENDMENT

Prior to the examination of the above application, please amend this application
as follows:

Amendments to the Specification are included in this paper.

Remarks follow the amendments section of this paper.

Attachments to this amendment include an Abstract and Drawings
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

AMENDMENTS TO THE SPECIFICATION:

Please amend the specification as follows:
Paragraph [001] on page 1, insert the following new paragraph:
This is a continuation of Application No. 11/917,410, filed December 13, 2007

(Allowed), which is a § 371 of PCT-US2006/023243 US2006/023242, filed June 14,

2006, and claims the benefit of U.S. provisional Application No. 60/690,147, filed June

14, 2005, all of which are incorporated herein by reference.
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

IN THE ABSTRACT:

Please replace the abstract originally provided on the cover sheet of the PCT
application with the following new Abstract. A new abstract is enclosed for the last page

of the application following the claims.

ABSTRACT OF THE DISCLOSURE

Systems and methods are provided for manipulating data sets. In accordance
with one implementation, a computerized system is provided for storing, managing,
indexing, interrelating, and/or retrieving data sets in a manner independent of the data
model. The system includes an element module configured to store and uniquely
identify elements and an element relation module configured to store relationships
between the elements in the element module. The computerized system may also
comprise a class module configured to store attributes of elements in a class and a type
definition module configured to define the class and the attributes related to the class.
The computerized system may further comprise a state machine module, the state

machine module including a state machine transition module and a status module.
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

IN THE DRAWINGS:

Please replace Figure 9 of the drawings with the replacement drawing submitted

herewith.
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Application No.: 13/067,481
Attorney Docket No.: 09801.0002-01

REMARKS

By this amendment, the specification was amended to correct the number of the
§ 371 application. A replacement Abstract has been added as the last page of the
application, and a separate page for the Abstract is enclosed herewith. The drawings
are also amended to replace Figure 9 with the replacement drawing submitted herewith.

Claims 40-79 are currently pending. No new matter has been introduced by this
amendment.

The examiner is respectfully requested to consider the above preliminary
amendment prior to examination of the application.

If there is any fee due in connection with the filing of this Preliminary

Amendment, please charge the fee to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: August 18, 2011 By: /Michael P. Van Handel/
Michael P. Van Handel
Reg. No. 68,292
(202) 408-4000

Attachments: Abstract of the Disclosure
Replacement Drawings
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Application No. 13/067,481
Attorney Docket No. 09801.0002-01

ABSTRACT OF THE DISCLOSURE

Systems and methods are provided for manipulating data sets. In accordance
with one implementation, a computerized system is provided for storing, managing,
indexing, interrelating, and/or retrieving data sets in a manner independent of the data
model. The system includes an element module configured to store and uniquely
identify elements and an element relation module configured to store relationships
between the elements in the element module. The computerized system may also
comprise a class module configured to store attributes of elements in a class and a type
definition module configured to define the class and the attributes related to the class.
The computerized system may further comprise a state machine module, the state

machine module including a state machine transition module and a status module.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov:
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/067,481 06/03/2011 Bruce Randall DeWoolfson 09801.0002-01
CONFIRMATION NO. 4552
22852 FORMALITIES LETTER

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

[y AR

WASHINGTON, DC 20001-4413
Date Mailed: 06/20/2011

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment:

* A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

* The claims and/or abstract contain drawings or flow diagrams on pages Abstract. Drawings or flow
diagrams are not permitted to be contained in the claims or abstract. See 37 CFR 1.58(a). Drawings and
flow diagrams must be submitted separately in accordance with 37 CFR 1.84.

If the drawings or flow diagrams are contained in the claims, applicant must file:
(1) an amendment to the claims in compliance with 37 CFR 1.121 (deleting the drawings or flow
diagrams); and

(2) new drawings in compliance with 37 CFR 1.84 and 1.121(d) (if applicant wants to include the drawings
or flow diagrams in the application).

If the drawings or flow diagrams are contained in the abstract, applicant must file:

(1) a replacement abstract commencing on a separate sheet in compliance with 37 CFR 1.72(b) and 1.121
(deleting the drawings or flow diagrams); and

(2) new drawings in compliance with 37 CFR 1.84 and 1.121(d) (if applicant wants to include the drawings
or flow diagrams in the application).

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
+ The drawings are not in compliance with 37 CFR 1.84 because figures 9 contain figure or view numbers
that have incorrect orientation. Reference characters, sheet numbers, and view numbers must be oriented
in the same direction as the view. See 37 CFR 1.84(p)(1).
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Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal. uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at hitp://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/hnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Electronic Acknowledgement Receipt

EFSID: 10769621
Application Number: 13067481
International Application Number:
Confirmation Number: 4552

Title of Invention:

Database data dictionary

First Named Inventor/Applicant Name:

Bruce Randall DeWoolfson

Customer Number:

22852

Filer:

Jia Wen Lu/Donna Beckford-Harris

Filer Authorized By:

JiaWen Lu

Attorney Docket Number:

09801.0002-01

Receipt Date: 18-AUG-2011
Filing Date: 03-JUN-2011
Time Stamp: 18:42:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
296066
1 RESPONSE_TO_NTFCAPs.pdf yes 11
9ea0096839897 d9ccee9ea2f72c049d 3154
e51
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Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 2
Preliminary Amendment 3 3
Specification 4 4
Abstract 5 5
Drawings-only black and white line drawings 6 6
Applicant Arguments/Remarks Made in an Amendment 7 7
Abstract 8 8
Drawings-only black and white line drawings 9 9
Miscellaneous Incoming Letter 10 11
Warnings:
Information:
Total Files Size (in bytes); 296066

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Bruce Randall DeWoolfson Group Art Unit: Unassigned

Application No.: 13/067,481 Examiner. Unassigned
Filed: June 3, 2011
Confirmation No.: 4552
For: DATABASE DATA DICTIONARY

L N T W W g e

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
REQUEST FOR CORRECTED FILING RECEIPT

We are forwarding herewith a copy of a Filing Receipt for the above-identified
patent application. The Filing Receipt contains errors in the Domestic Priority section.
The number for the § 371 application is incorrect and U.S. Provisional Application No.
60/690,147 is missing. We have attached a copy of the first page of WO 2006/138420
A1 highlighting the correct International Application Number, PCT/US2006/023242, as
well as a copy of the Filing Receipt with the changes in ink. In addition, please add
“U.S. Provisional Application No. 60/690,147, filed June 14, 2005” to the Domestic
Priority Data, as claimed in the Cross-Reference to Related Application Section, page 1

of the application, which is attached and underlined.
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It is respectfully requested that a corrected Filing Receipt be issued as soon as

possible.
Respectfully submitted,
FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.
Dated: August 18, 2011 By: /Michael P. Van Handel/

Michael P. Van Handel
Reg. No. 68,292
(202) 408-4000
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addresy: COMMISSIONER FOR PATENTS

PC. Box 1450

Alexandria, Virginia 22313-1450

WWRLUSPO. GOV
APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
13/067,481 06/03/2011 2350 09801.0002-01 40 4
CONFIRMATION NO. 4552
22852 FILING RECEIPT

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

e TR

WASHINGTON, DC 20001-4413
Date Mailed: 06/20/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Bruce Randall DeWoolfson, Potomac Falls, VA;
Assignment For Published Patent Application
Enterprise Elements, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 22852

Domestic Priority data as claimed by applicant
This application is a CON of 11/917,410 12/13/2007
which is a 371 of PCT/US2006/023243 06/14/2006

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http:/www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 06/17/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/067,481

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
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Title
Database data dictionary
Preliminary Class

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
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license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{CORRECTED VERSION]|
L AT
(19) World Intellectual Property Organization £22{[Doo)
" el Burens Q8 |1V AT Y RS L
AT S
(43) International Publication Date (10) International Publication Number
28 December 2006 (28.12.2006) WO 2006/138420 Al
(51) International Patent Classification: (74) Agents: GARRETT, Arthur, S. et al.; Finnegan, Hender-
GO6F 17/30 (2006.01) son, Farabow, Garrett & Dunner, L.Lp., 901 New York Av-

1) lnwrnha;xr;;;pﬁ_mﬁ; Number: =~ . enue, Nw, Washington, DC 200014413 (US).
PCT/US2006/023242 ", (81) Designated States (unless otherwise indicated, for every

T e T e kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date: 14 June 2006 (14.06.2006) AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(25) Filing Language: Enalish CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, F,
" £ 3 GB, GD, GE, GH, GM, HR, HU, ID, 1L, IN, IS, JP, KE,
(26) Publication Language: English KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU,
(30) Priority Data: : : LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG,
60/690,147 14 Junc 2005 (14.06.2005) US NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. . SE, SG, SK, SL, SM, SY, TJ, T™M, TN, TR, TT, TZ, UA,

(71) Applicant (for all desigrated States except US): ENTER- UG, US, UZ, VC, VN, ZA, ZM, ZW,

PRISE ELEMENTS, INC. [US/US]; 11654 Plaza Amer-

ica Drive, Suite 639, Reston, VA 20190-4700 (US). (84) Deslgnated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(72) Inventor; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventor/Applicant (for US only): DEWOOLFSON, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Bruce, Randall [US/US]; 46290 Summerhill Place, European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
Potomac Falls, VA 20165 (US). FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL. PL, PT,

[Continued on next page]

(54) Title: DATABASE DATA DICTIONARY

(57) Abstruct: Systems and methods are provided
for manipulating data sets. In accordance with one
implementation, 8 computerized system is provided
for storing, managing, indexing, interrelating, and/or
retrieving data sets in a manner independent of the
data model. The system includes an element module
configured to store and uniquely identify elements
and an element relation module configured to store
relationships between the elements in the element
module. The computerized system may also comprise a
class module configured to store attributes of elements
in a class and a type definition module configured to
. define the class and the attributes related to the class.
‘The computerized system may further comprise a state
machine module, the state machine module including
a state machine transition module and a status module.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMFERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 14

Alexandria, Virginia 22313-1450

WWW.USp1o.gov
APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
13/067.,481 06/03/2011 2350 09801.0002-01 40 4
CONFIRMATION NO. 4552
22852 FILING RECEIPT

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

e R

WASHINGTON, DC 20001-4413
Date Mailed: 06/20/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Bruce Randall DeWoolfson, Potomac Falls, VA;
Assignment For Published Patent Application
Enterprise Elements, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 22852

Domestic Priority data as claimed by applicant
This application is a CON of 11/917,410 12/13/2007
which is a 371 of PCT/U82006/0232@06/14/2006

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 06/17/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/067,481

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
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Title
Database data dictionary
Preliminary Class

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consuit the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have beéen met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
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license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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WO 2006/138420 PCT/US2006/023242
DATABASE DATA DICTIONARY

. DESCRIPTION
Cross-Reference to Related Application(s)

[001] This application claims the benefit of priarity from U.S. Provisional . -

Application No. 60/690,147, entitled “Database Data Dictionary,” filed June 14, 2005,

the disclosure of which is expressly incorporated herein by referenceto its entiréty.

Techh[cal Field

[002] This inventibn relates to the field 6f computer data storage. More
particularly, the present invention relates to methodé and éystefns for s;oriné.

managing, indexing, interrelating, and/or retrieving data sets.

Background Information -

[003] Currently, a c_onvenﬁonal data sto}age system implements its own data
model according to the user interface and the business rules specification for that
system. For the conventional system, the system’s developérs write dedicated code
and ﬁser interface code that' displays or manages certain da};(a inputs such as check
boxes, lists, combo boxes or other datd inputs. Such systems depend upon a specific
data model and lack flexiEility and portability. The conventional system's dedicated
code and user interface in some respects manipulate the data that the conventional
system’s applicat.io'n stores and retrieves during operation. Moreover, the conventional
system stores and retrie.ve;s data locally on a local disk, such as a C dlfi\ie on a Windows
system. It is well known that conventional systems may also store data on a remc_ite

storage media, e.g. a file server or database.
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Electronic Acknowledgement Receipt

EFSID: 10769659
Application Number: 13067481
International Application Number:
Confirmation Number: 4552

Title of Invention:

Database data dictionary

First Named Inventor/Applicant Name:

Bruce Randall DeWoolfson

Customer Number:

22852

Filer:

Jia Wen Lu/Donna Beckford-Harris

Filer Authorized By:

JiaWen Lu

Attorney Docket Number:

09801.0002-01

Receipt Date: 18-AUG-2011
Filing Date: 03-JUN-2011
Time Stamp: 18:46:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
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Document Description File Name ( y V . . 9
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Total Files Size (in bytes):| 473284

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/067.,481 06/03/2011 2350 (09801.0002-01 40 4
CONFIRMATION NO. 4552
22852 FILING RECEIPT

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

LLP LT TR

901 NEW YORK AVENUE, NW 000000048284!556
WASHINGTON, DC 20001-4413

AR

Date Mailed: 06/20/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Bruce Randall DeWoolfson, Potomac Falls, VA;
Assignment For Published Patent Application
Enterprise Elements, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 22852

Domestic Priority data as claimed by applicant
This application is a CON of 11/917,410 12/13/2007
which is a 371 of PCT/US2006/023243 06/14/2006

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 06/17/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/067,481

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
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Title
Database data dictionary

Preliminary Class
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

page 2 of 3

ServiceNow Ex. 1002, Page 219 of 313



license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment:

+ A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

» The claims and/or abstract contain drawings or flow diagrams on pages Abstract. Drawings or flow
diagrams are not permitted to be contained in the claims or abstract. See 37 CFR 1.58(a). Drawings and
flow diagrams must be submitted separately in accordance with 37 CFR 1.84.

If the drawings or flow diagrams are contained in the claims, applicant must file:
(1) an amendment to the claims in compliance with 37 CFR 1.121 (deleting the drawings or flow
diagrams); and

(2) new drawings in compliance with 37 CFR 1.84 and 1.121(d) (if applicant wants to include the drawings
or flow diagrams in the application).

If the drawings or flow diagrams are contained in the abstract, applicant must file:
(1) a replacement abstract commencing on a separate sheet in compliance with 37 CFR 1.72(b) and 1.121
(deleting the drawings or flow diagrams); and

(2) new drawings in compliance with 37 CFR 1.84 and 1.121(d) (if applicant wants to include the drawings
or flow diagrams in the application).

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:

+ The drawings are not in compliance with 37 CFR 1.84 because figures 9 contain figure or view numbers
that have incorrect orientation. Reference characters, sheet numbers, and view numbers must be oriented
in the same direction as the view. See 37 CFR 1.84(p)(1).
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Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html
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U.S. PTO
PRI ' 13/067481
T : . 06/03/2011

PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Prior Application Art Unit: 2168  Prior Application Examiner: Jay A. MORRISON

SIR: This is a request for filing a

X] Continuation [_] Continuation-in-Part [] Divisional Application under 37 C.F.R.
§ 1.53(b) of pending prior Application No. 11/917,410 filed December 13, 2007 of Bruce
Randall DEWOOLFSON for DATABASE DATA DICTIONARY.

1. X Enclosed is a complete copy of the prior application including the oath or
Declaration and drawings, if any, as originally filed. | hereby verify that the
attached papers are a true copy of prior Application No. 11/917,410 as
originally filed on December 13, 2007, which is incorporated herein by
reference.

Enclosed is a Request for Non-Publication of Application and Certification
Under 35 U.S.C. § 122(b)(2)(B)i).

]
3. X A Preliminary Amendment is enclosed.

4. X The filing fee is calculated on the basis of the claims existing in the prior
application as amended in the Preliminary Amendment filed herewith.
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In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01

Page 2 of -14
Basic Utility Application Filing Fee ' $330 |$ 330.00
Search Fee $540 540.00
Examination Fee $220 220.00
Number of Claims Basic Extra

Total Claims 40| - 20 20| x$ 52 1,040.00.

00
Independent Claims 4 |- 3 1| x$220 220.00
[ 1 Presentation of Multiple Dep. Claim(s) + $390 0.00
Size Fee: Paper Filing
Total Application Pages _ -100+50=__  *x$270
(specification, drawings, printed 0.00
sequence or computer listing, *Rounded up to next whole number
preliminary amendment)
Size Fee: EFS-Web Filing
Total Application Pages 83 X.75-100 + 50 = 0* x $270
(specification, drawings, printed 0.00
sequence or computer listing, *Rounded up to next whole number
preliminary amendment)
Subtotal $ 2,350.00
Reduction by 1/2 if small entity - 0.00
TOTAL FEES DUE $ 2,350.00

5. X The fee of $2,350.00 is submitted herewith.
6. XI  The Commissioner is hereby authorized to charge any fees which may be

required including fees due under 37 C.F.R. § 1.16 and any other fees due
under 37 C.F.R. § 1.17, or credit any overpayment during the pendency of
this application to Deposit Account No. 06-0916.

7. [0 New acceptable drawings are enclosed.

8. = The prior application is assigned of record to: Enterprise Elements, Inc. at
Reel 020248, Frame 0642, December 13, 2007.

2

ServiceNow Ex. 1002, Page 225 of 313



10.

1.

12.

13.
14.

15.

16.
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X

In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01
Page 3 of 3

Priority of Application No. , filed on in is claimed under
35 U.8.C. § 119. A certified copy

[1is enclosed or [ ]is on file in the prior application.
Small entity status is appropriate and applies to this application.

The power of attorney in the prior application is to FINNEGAN,
HENDERSON, FARABOW, GARRETT & DUNNER, L.L.P., Customer No.
22,852. '

A Listing Under 37 C.F.R. § 1.32(c)(3) of Ten or Fewer Practitioners to
be Recognized by the PTO as Being of Record is attached.

The power appears in the original declaration of the prior application.

Since the power does not appear in the original declaration, a copy of the
power in the prior application is enclosed.

Please address all correspondence to FINNEGAN, HENDERSON,
FARABOW, GARRETT and DUNNER, L.L.P., Customer Number 22,852.

Also enclosed is an Information Disclosure Statement with PTO/SB/08
Form.

PETITION FOR EXTENSION. If any extension of time is necessary for the filing of this

application, including any extension in parent Application No. 11/917,410,

filed December 13, 2007, for the purpose of maintaining copendency between the
parent application and this application, and such extension has not otherwise been
requested, such an extension is hereby requested, and the Commissioner is authorized
to charge necessary fees for such an extension to Deposit Account 06-0916.

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: June 3, 2011 ByW

Robert E. Convérse, Jr.
Reg. No. 27,432
(202) 408-4000
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(57) Abstract: Systems and methods are provided
for manipulating data sets. In accordance with one
implementation, a computerized system is provided
for storing, managing, indexing, interrelating, and/or
retrieving data sets in a manner’ independent of the
data model. The system includes an element module
configured to store and uniquely identify elements
and an element relation module configured to store
relationships between the elements in the element
module. The computerized system may also comprise a
class module configured to store attributes of elements
in a class and a type definition module configured to
. define the class and the attributes related to the class.
The computerized system may further comprise a state
machine module, the state machine module including
a state machine transition module and a status module.
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DATABASE DATA DICTIONARY

A DESCRIPTION
Cross-Reference to Related Application(s)

[001] This application claims the benefit of prioﬁty from U.S. Provisional . -
Application No. 60/690,147, entitled “Database Data Dicﬁoriary,” filed June 1.4', 20b5,

the disclosure of which is expressly incorporated herein by referenceto its entiréty.

Techhipal Field

[002] This invention relates to the field 6f computer data storage. More
particularly, the present invention relates to methods and éystefns for storing,

managing, indexing, interrelating, and/or retrieving data sets.

Background Information -

[003] Currently, a cpnventional data sto'rage system implements its own data
model according to the user interface and the business rules specification for that
syst-em. For the conventio,na'l system, the system’s developérs write dedicated code
and ﬁser interface code thaf displays or manages certain da_ﬁa inputs such as check
boxes, lists, combo boxes or other data inputs. Such systems depend upon a specific
data model and lack flexibility and ponrtability. The conventional system’s dedicated
code and user interface in some respects manipulate the data that the conventional
system’é applicat.io}‘\ stores and retrieves during operation. Moreover, the conventional
system stores and retrie.veé data locally on a local disk, suchasaC drivé on a Windows
system. It is well known that conventional systems may also store data on a remote

storage media, e.g. a file server or database.
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[004] There are efforts to overcome the lack of ﬂexibilify and portability of
'convén‘(idnal data storage systems, such as the adoption and utilization of extensible
..ma'rkup’ Iangl.iage for storing data (e.g., Microsoft Office® XML'Open Format, OASIS

Open Office XML Format, etc). Data files in open data formats (e.g., XML) facilitate
- data transfer and are typically stored on a désktop machine. XML data files rely on the
' structures defined by XML standards, which allows standardized XML parseré to read |
data files expressed in XML format. |

[005] However, open data formats based ‘on XML and othér open standards dé -
not lnterrelate and manage dynamlc data sets through process and collaboration and
state machines. Open dala formats (e.g., XML) aiso do not provide for inheritance and
override behaviors, collaboration or state machine process enforcement, and/or element .-
style normalization. | |

[006] Accordingly, there is a need for. systems and methods that étore, manage,

index, interrelate, and/or retrieve data sets in a manner independent of the data model.

. - SUMMARY _

[007] In accordance with the prihciples of the‘présent invention, as émbodied
and broadly described herein, mefhods, systems and computer program products are
brovided for manipulating data sets. The data set ménipulatioﬁ may be achisved
through utilization of a processor and a data repository adapted to process, retrieve,
and store data contained in the data sets and one or more layers of metadata of the
data in the data sets.

[008] According to one embodiment, a system is provided for manipulating data

sets. The system comprises a processor and a repcsitory, the data repository including
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an element module configured to store end uniquely identify a plurality of elements eacl_;l
fdentiﬁed by a unique element identification, an element relation module, cohfigured to
store one or more relationships between the elements in the element medele; and a
class module configured to.define at least one class of the elements and sfor_é the elase.'
The data repository further includes an attribute module eonfigured to defihe and'stere
the attributes, a class attribute module conflgured to define and store one or more class- -
attribute associations between at least one of the attnbutes and the class, and a type
_defmltlon module configured to define and store one or more types of the elass, the
attributes related to the class, and the relationships between the elements . |

[009] According to another embodiment, a method is prowded for manlpulatlng
data sets. The method comprises storing and uniquely ldemlfymg a plurahty of
elements in a data repository, each of the elements |dent|f|ed by a ur'!lqu_e elemen@
identification, wherein the data repository is adapted to process, retrieve,.an'd' s.iore.data '
contained in the data sets and one or rhore layers of metadata of tHe data in the data
sets, and storing one or more relationships between the elements ih the data repository.
The method further comprises defining at least one class of the elements and eforing
the class in the data repository, defining one or more attributes and stering_fhe’attﬁbutes
in the data repository, defining one or more class-attribute associatione between at least
one of the attribuies and the elass and storing the class-attribute associations in the
data repository, and defining one or more types of the class, the attributes related to the
class, and the relationships between the elements, and storing the types in the data

repository.
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[010] Another exemplary embodiment prbvides fora computer-readable
' mediumi éontaining instructions to configure a processor to perform a method for

'l.ma{h'ipu'.lating data sets. The method comprises storing and uniquely identifying a

: plur.ality of elements in a data repository, each of the elements identified bya Unique

”elerhen_t identification, wherein the data repository is adapted to process, retrieve, and

- sfofe data contained in the data sets énd one or more layers of metadata of the data in’
the data sets, and étorihg ohe or more relationships between the elements in. the data
‘repository. The method fqﬁher comprises deﬁniﬁg at least one class of the elementg i
and stor;ing the class in the data repository, defining one or more attributes and storing.
the attributes in the data repository, defining one or more clasé-attribute associations
between at least one of the attributes and the class and Stqring the class-attribute
associations in the data repository, and defining one or more types of the class, the
attributes related to the class, and the relatioﬁships between the elements, and sforing
thé types in _the data rep.ository. -

| [011] Additional aspects of the invention are set forth in the detailed description

which follows or méy be learned by practice of methods, systems, and articles of
ménufact_ure consistent with the present invention. It is understood thét both the
foregoing general description and the following detailed description aré exemplary and

explanatory only and are not restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[012] Both the foregoing general description and the fbllowing detailed
description are exemplary and explanatory only. They do not restrict the invention, as

claimed. Furthermore, the accompanying drawings, which are incorporated in and
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constitute a part of this specification, illustrate embodiments of the invention and .
idgether With the description, serve to explain the principles of the ‘mveni'lor;; In the

" drawings: | ’
' [013] Figure 1 is an exemplary e’ntity—relations_hip diagram of an eléments
me‘tadata repository (EMR) for storiné, managing, indéxing, interrelating, and/or- ; '
retnevmg data sets, consistent with the pnncnples of the present invention; |

[014] Flgure 2 depicts a subset of the exemplary entity- relatlonshlp dlagram of
't.heEMR, illustrating data tables for storing articulated types, workspaces and
workspace objects, class and class attributes, pare_lmeters, list options, étc;

* [015] Figure 3 depicts a spbset of the exemplary ehtity-feléti_onsﬁip diagram qf o
the EMR, illustrating data tables for staring elen'.nents,,element relations, element
attributes, element history, element documents, etc;.

[016] Figure 4 illﬁstrates an exerriplary diagrammatic visualization fdr'l\'/iéually
selecting and reléting elements using a grabhical user interface (GUI);

[017) Fig.ure 5 shoWs‘é subset of the exemplary entity—rel.aﬁons'hip diagram of
the EMR, illustrat-ing. data tables for storing state machines, state machine transitions, _
state machine statuses, etc; | |

{018} Figure 6 illustrates an exemplary state machine diagram;

[019] Flgure 7 illustrates a GUI of an exemplary diagrammatic depictlon
dlsplaymg congregatlons of requirements that are related to subcomponents of a

system;
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[020] Figure 8 shows a subset of the exemplary entity-relationship diagram of
‘the EMR, illustrating data tables for storing tuples, named texts and metadata for named
1e>6s, etc; '

[‘OA21] _Figure 9'illustrates a GUI of an exemplary elements explorer; .. '

[022] Figure 10 shows a subset of the exemplary entity-relétionshfp diagram of
the EMR, illustrating data tables for s;tor'ing collaboration status history, polls,
discussions, systemn co}npc;nents, ete; -

‘ [023] Figure 11 depicts a subset of f(he exemplary enﬁty-re.lationship.diagram of
the EMl;-l, illustrating data tables for storing terminology, glossary, etc; |

[024] Figure 12 depicts a subset of the exemplary entity-relationship diagram of
the EMR, illustrating data tables for storing emails, email detaiis, 'eté; _ |

[025] Figure 13 depicts a subset of the exemplary entity-rélationship diagram of
the EMR, illqstrating data tables for sioring férmatted dataset, SQL extensible
stylesheet language traﬁsfonnations;{ ete;

[026] Figures 14 and 15 depict GUIs of exemplary editing environments that
may be invoked from a displayed element; .

| [027] Figure 16 is a diagram depicting an exemplary Human Résourcé |
Management workspace; and

[028] Figuré 17 is a diagram depicting an exemplary computer system in Which

éystems and methods consistent with the principles of the elements metadata repository

of Figure 1 may be implemented.
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DETAILED DESCRIPTION .

[028] Reference will now be made in detail to present embodlments of the
mventlon examples of Wthh are illustrated in the accompanylng drawrngs Wherever
p0351ble, the same reference numbers will be used throughout the drawmgs to refer to
the same or like parts. | - ‘ L

Entity-Relationship Confiquration

030] FIG. 1 shows an entity relationship diagram 100 of an elements metadata
reposntory (EMR) for storing, managing, indexing, interrelating, and/or retrleving data
sets, consistent with principles of the present invention. In accordance with &
embodiments of the invention, a repository, such as the EMR, ie a central pl'ace.where,
data and metadata is stored and maintained. Metadata is data that is ueed ‘to describe
other data. Examples of metadata include schema, tables, indices, vrews, column
definitions, ete. Metadata is recursive such that data about data about the data may be :
stored. This recursive nature may be_expressed as levels, such as “M” number of
levels. For example, the actual data being stored is MO. Data about that actual data.
(i.e., MO) may be referred to as M1. Data about the M1 layer data may be referred to as
M2 and so on. In this example, the M1 and M2 layers are metadata, i. e., data about
data. The EMR of FIG. 1 allows for storage of any number of data |ayers '

[031] Embodiments of the present invention, as shown in FIG. 2, include a class
table 150, which may be analogous to a relational database table. Just as a table
contains columns, a class, such as an entry in class table 150, contains attribu‘tes.. In
an exemplary implementation of the EMR, using database systems such as Oracle®, |

Microsoft SQL Server®, or MySQL, a user may create a class and its attributes by
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creating a table and constructing columns within' the table. In other words, the user
createsia'class and populates the class With attributes where attributes are conceptually
othér pieces of information of intereé_t to the things that the class Is t‘rying‘to describe.
For insta'nce,‘ if the class was a person, an attribute méy be the person’s name, birth
 date, or épci_al security number. Any numbér of attributes can be assigned to any
‘number of classes. | |
_ [032] Unlike a conventlonal relational database, the EMR extends the notion of
‘avallable attnbutes types beyond the standard strlng, number, and date types. To do
so, the EMR allows dynamically extendable entries in a type deflnmon table 102. Type
definition 1able 102 may store articulated types that may be, for example, an M4 layer -
while still 'mafntaining the meta meta meta meta data language. By using the type of the -
peréon's name for an attribute, the user can declare moré than w_!;uat'a normal relational |
database'm'a.y store. For example, the EMR.providés .for a boolean type which is not
n6nna|ly found in a relational database. The EMR aléo provides fpr a pick list type,
whicf? stores a plurality of bpﬁonal selections, and restricts actual data settings to none,
or one and only one of the optional selections. The.pick list type is also not found in a
feiational database. Moreover, the EMR is capablé of storing a procesé or state
méchihe_'(ype which is not found in a relational database.' All these data types provide
ﬂéxibility in the type of data management that can be peﬁomed.
[083] In ac;:ordance with still further embodiments of the invention, thé EMR
includes a parameter table 104. Paramefer table 104 allows for any unforeseen
gttribute values to be placed upon system level components without redefining the base

schema. For instance, if one type of named text is a SQL query, and the system
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requires security settings on that-on'e type of named text (further desctibed bslow), therj
a paramster entry can be used to specify,that setting instead of redefining ﬁamed_text
table (é g. named_text table 140 in FIG. 8) to include an additional colﬁl;hn, which may
or may not be needed for all other named text types. . .

[034] Embodiments of the present mventlon as shown in FIG. 2, lnclude a
workspace table 108 and a workspace object table 106. Workspace table 108 and
workspace_object table 106 provide for Iognca! grouping of elements |nto subsets that
are usable for pai’ticular ussr‘s or purposes. For example, if an EMR use-r is a tester,

- then a "Testing” works_paée may be declared. Objscts, including elements, classes,
named texts, and “things” that is defined by a numeric identifier (Whicﬁ rﬁay be every )
- “thi'n'g”) may be placed into Testing’ wofkspace'via entries in workspace_objest table
106. The tester would be assigned to this workspace (a'!so through workspace_object '
table 106), and therefore only be permittéd to see the other objects in the wbrkspase.
The effect is a basic level of security and data volume redustion to small localized easily
navigable subsets. | '

[035] Consistent with embodiments of the invention, an attfibute table 1 1.0 holds
the definition of each-attribute used in each class iﬁ the EMR. Attributs table 110 may' :
store the physical name and type of the data which corresponds to the database column
name and column typs where the actual values are stored. .A'class_attribute table 1 1é )
hay associate a given attribute to one or more classes (in class table 150). Because
c|ass__atiribute table 112 allows for one attribute to be referenced by many classes,
there is attribute inheritance among the classes. Attribute inheritance among the

classes is a powerful notion not found in traditional relational database managemeént
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systems (RDBMS). Class_atiribute table 112 stores the logical name that ‘may be used
by the anribute when presented to the user for data manipulation such as insert or
updéte or deléte of values. The ability to reference the 's.ame attribute via multiple
names dépending on \;vhich class it appears in is akin to the concept ofA overridden
iﬁhéritqnc,e, also a concept not found in RDBMS. | . |

f036] in an embodimient of the invention, the EMR may immedi_ately cfeate a
| physical instantiation of the'logi'cal class and attribute model as soon as.a class attribute
definition is entered and committed into cla§s_attn'bute table 112. The EMR may . ‘ '
immediately represent the table and columns that the class and attribute definitions
dictate. M.oreov.er, the EMR’s editors (see, for example, FIG. i4 and 15) méy
immediately conform to this definition and support full data maniﬁulatic_m of any va-iues in -
any defined attribute. Furthermore, when certain types of attributés are attached to a
class, appropriate named text entries are aufomaticélly created and tupled to the class .
aﬁd may be immediately available for use in the EMR. For eXampl_e, if a pick list
attribute type is added to a class, then queries that returns, for instance, all rows in the
class and how many rows fall into each of the available pick list options, are
aufomatic;ally created, which allows the EMR to present the results (vié charts or other
presentation formats) to the uéers. This immediate coﬁstruction of physical storage,
complete editing capability, and automated reporting allows the EMR to become '
6pérational immediately upon logical schema definition.

[037] Embodiments of the presenf invention, as shoWn in FIG. 2, further include
a list_option table 114. List_option table 114 may hold all possible c'anu‘merations in all

possible pick list attributes, which allows for structured user interface and predictable

10
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query structures when dlsplaymg and managing pick list data. A color table 116 may.
hold a record for each enumerated color referenced by any object in the EMR. A color
" can be '.declared and associated to an object such as a class, list option selection, or
eleline‘nt, ete, and when detécted during bresentation, thelicri reference value for the
color can be replaced with a swatéh o'f the actual cplof or any other run time de_con_’at'ion
as appropriate. | |

[038]- Consistent with embodiments of the invention, the EMR includes a.syrhbol
table 118, Syth;l table 118 is similar to color table 11.6 because it may .ho_ld a list of
references to graphical objects that can be' used.in the system. The nurhbe_r and type of
grapll'lical' objects are not restricteq, and can be ex‘tendgd by ad'difion of.‘type definition. .
entries but typiqally include standard graphic ﬁlés, such as .BMP, .GIF, .JPG, .SVG, and
.SVGz. Once declared in this table, thése graphical objects can be refer'enced.by ény '
object in the system, and when the referénce is detected at display time, the .réfererlwce
may be replg‘ced with a rendering of thé-actﬁal image; For example, reports may be
constructed that show éheck marks, colored balls, military insignia, or'any other relgvant
image dgpending on the needs of the vjsuéliza'tion. | .

[039] The EMR of FIG. 1 conceptually breaks the world into an articulation of
“‘things.” The EMR places these “things” into one pile in an element table 160. An
element stored in element table 160 implies that the user can find sumllanty between
any “thing” that the user would like to discuss, report store, or manage. Elementtable
160 provides the user the capability to add those “things” into-a congruous pile so that
the user can deal with them without regard to their exact nature. This provides an over-

normalization of any data captured by the EMR into one record type called an element.

11
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[040] FIG. 3 illustrates an exemplary element, w.hic':h has a unique identifier

(e.g., element ID), a name (e.g., description), and a classification (e.g., class identifier).
.Con.sistent tybing of the element 1D permits the user to refer to elements across the
schema without having to convert the type of the element ID. In one efnbodinient, the

: ele.ment ID takes on a number format, e.g., é long value 6r an integef valde. In this
embodiment, any “thing” in the wérfd may be uniquely idenﬁfied by a m_meer,‘e.Q., an
integer. Moreover, once ar;y “thing” has been 'diffe.rem‘iated from nothingness, the
“thv_ing" has a name. This name may be called a description. In one ‘e_mbodiment, the
.key components of the element are the element ID and the narﬁé, as shown in element
téble 160. The description does not have to be unicﬁue. Somé “things™ may be
described generally with the same name but have differences ihét render fhose tHings
unique from each other. Another component of the element is a c.las.s identifier. The
class identifier is a pointer or an indicator of fhe type or classification of this element in
thé universe. The class identifier allows the EMR to articulate the differe_nce;.s betwéen
types of elements that otherwise appear to be similar. | .

[041] Embodiments of the present invention include an ele,ment_relqti_cbn table

162 for storing rélationships bétween elements. Further to storing éhd iménag_ing
elements in the universe, the EMR of FIG. 1 records and managés thé fact that one
element relates té énother element in element_relation table 162. Each entry.'in |
element_relation table 162 may contain a pointer to at least two elements in elements
table 160 and a type definition describing the type of relationship. Using the.over-
normalized model, the EMR ends up with a collection of elements and a collection of

indicators of how those elements relate to each other.
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[042] Embodiments of the present invention, as shown in FIG. 3, include an
element_attr_c# table 164. Element attr_c# table 164 represents a plurallty of physical ’
tables that are constructed into the base RDBMS. A physical table may. be constructed
in element attr_c# table 164 for each class that is declared in class table 150 A
column is inserted mto this table for each class attribute entry that specrfles an attnbute
that should be in this class. In the physical |mplementatron the # symbol is replaced
wltlt the identifier of the class to ensure uniqueness in table names, which is a '
‘requirement in the RDBMS but not necessarily in the class names of the element
system.

[043] Foreach element_attr_c# table constructed, a cor're.sp_ondlng entry inan .

- element_history table. 166 may also be constructed. Element;history table 166 records
‘ each version of each element through its lifespan in the EMR. .In addrtlon to all values '
of all attributes, element. hlstory table 166 may also store indicators of the user maklng
the change, and the time the change was made. This provides the EMR the capability

to provide a com.plete. history for all tracked elements throughout the lll'e of the
elements.- This is useful for recovering a point in time configuration, or mixing h'istoric
version of various element subsets into named groups sometzmes referred to as
Baselrnes Blocks, Revrsrons Versrons Variants, or the like.

[044] Consistent with embodlments of the mventlon, the EMR includes an
element_document table 168, which may represent a series of records that logically
group a set of elements into what would traditionally be called a document.

EIement_document table 168 provides for formatting information that is separated from
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the elements themselves, yet are important for the reconstruction for an ordered.
formatted display of lhe elements.

[045] From the collection of ‘elements and the collection of indicators, the EMR
can create visualizations for users by placing the elements in context with other-

- elements that they relate to. FIG. 4 illustrates an exemplary visualization 400.
Visualization 400 may also be called a diagrammatic visualizalion,' which may be-
implemented by an eler'nenls diagram manage'r. In a diagrammatic visualization, the
elements diagram manager selects or allows the »user to select subsets of elements. in'
,the universe and place them on a drawrng canvas. The elements diagram manager |
then arranges the elements in relation to other elements based on the conductrvrty rules
found in element_relation table 162. | ‘ | |

[046] In visualization 400, several elements are arranged on the canvas in
proximity to each other and connected by directional lines that indicate tl1e_ir relationto .
each other, as determined by element__'relatien table 162. Each element in'tﬁe canvas
may be expanded to find and display elements in proximity to itself that is not yet on the.
canvas. Visualization 400 provides the user the capablllty to dynamrcally explore
related elements |

[047] In addition to expansion of an element, eaclr element in lhe lE.MR may
invoke an editing screen that manages the values for the attributes of that element,
based on the classification of that element. FIG. 14 displays a screen shot illustrating
an exemplary editing environment 1400 that may tle invoked from any displayed

element, whether it appears in a diagram canvas, element explorer list, or other context.
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[048] As illustrated in FIG. 14, editing_environment 1400 shows severel tabs, a
General 'f'ab, an Attributes tab, and a History tab. The selected tab in the example
shown in FIG. 14 is the Attributes tab, which displays a listing bf each et.tribute'
ass..ociated with the elen'\ems class, and an editor for the value of that attribute In this
example the type of attribute is mdlcated by small |cons to the left of the attribute name
and the edltor appears to the right of the attrlbute name. The order in.which the
attributes appear and certain display characteristics such as the number of rows of text
to dispiay in the edit field are deterrnined by the entry in class_attribute table-1 12,
Sbecialized editors can be defined and used such as date se|ectors pick- list combo '
boxes and boolean checkboxes, all of which are invoked dynamlcally based on the

V. defmmon of the attributes that happen to be in thls class.

[049] FIG. 15 shows a screen shot of another exemplary representation 1500 of
the dynamic edmng capablllty of an element. In this embodiment, the EMR'p'rbvidee
dynamlc edlt ‘capability through web- based programming language and a standard

' browser without a structured'prograrnmmg language such as Java, as seen in editing
environment 1400 (of FIG. 14). By providing web-based edit capability, the EMR allows
users to edit attributes of an element by invoking one or more hyberlinks to the element
wben 1he element is referenced in other web-based reporting or outputs.

[050] State machines' are a very powerful extension of normal relational
datebase atﬁibutes or column types. As shown in .FIG. 5,a state_machine table 120, a
state_machine_transition table 122, and a status table 124 describe the structure and -
behavior of state machines. - The term state machine may be used interchangeably with '

the terms process or workflow. A state machine (e.g., an entry in state_machine table
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120) has one or more statuses (e.g., entries in status table 124) which are connected
'through:trensitions (e.q., entries in state;machlne_traneition table 122). The user may
claseify‘the eleménts by declaring one or more possible state machine statuses for each
of-tl’le e'lements. ‘

[051] Using the person example, if the person was an employee then the EMR
of FIG. 1 would be able to declare at least one possible status of the person, The EMR
could declare the person’s status in the state machine model as shown in FlG 6, such

A‘as whether the person is a prospective employee 600, an actlvely hired employee 610,
an employee on probation 620, an employee termmated for cause 630, etc. The EMR
may restrict the _transmon from one status to another by llmmng eech status’s forward o
‘l'ransi‘tion connectiorls. For instance, the user may first connect prospective employee
status 600 to hired'status 610. Next, the user may connect hired status 610 to on .
'prob_atio'n slatus 620. Fonhermore, on probation status 620 may .be' connected to
‘t-er'minated for cause stanls 630 or back to hlred status 610. Loops and brariches are
allowable in a stateful process. |

[052] The EMR may enforce data behavior and constram the user's ability to
manlpulate data based on the state machine model. For one or more stateful models,
state machines may be applied to a data classification in a manner that forces data to
follow at least one prescribed process declared by the user or a state administrator in a
glven enterprise. For instance, a prospective employee may not be immediately
transitioned to terminated for ceuse becaose that violates the rules declared by the
process. A prospective employee may or.ﬂy.be propagated forward to available or

declared next statuses, e.g., hired. Furthermore, the EMR may grant certain users the
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ability to restrict the condition under which a transition is allowable, for example, only to"
Ljsers in the organization who are authorized to terminate an employee. _Alfhough the |
transition from actively hired to terminated with cause is gen'erally allowéd,- there may bé
one or more exclusionary n;lles that declare that only a ée.nain user or subéet of users
-may transition an actively hired erﬁpléyee to .the‘status' of terminated with cause. cher :
exclusionary rules might state that the user mai/ not transition an actively hirecj |
employee to terminated for cause unless the u$er has entered a cause and linked it by
relation to the employee. |

[053] There are niany types of data models beyond employees, é.g., the -
Department of Defense core architectural data model (CADM), ihé Defénse Depariment
architectural framework (DODAF), or the Meta Objects Faéility (MC_F). These are o
examples of standardized data models for users to store data, and the models are
independent 6f the data deﬁnition that the user wishes to implement. The u'sé'r can.
implement multiple concurrent disparate data definitions within a single enterprise
repository, such és the EMR of FIG. 1. ‘ |

[054] Currently, when a system is declared, it implements ifé own dafa_model.'
according to the user interface and the business rules specification for't.hat. éysfem. For
the conventional system, the system’s developers‘ write dedicated codé and'user(:
interface code that displays or manages certain-data inputs such as check boxes, lists,
combo boxes or other data inputs. The convention.al system’s dedicated code and user
interface manipulate the data that the system’s application stores and 'retrieves during '
operation. Moreover, the conventional system stores and retrieves data locally on a

local disk, like a C drive on a Windows system.
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[055] There are several drawbacks to conventlohal systems, one of which is that
‘the-data is typically stored in a proprietary file, i.e., a file that is a Microsoft Word®
.docume'nt in .doc format that contains proprietary binary code. The contents of that file
are not clear:unless one uses Microsoft Word® or another tool that can decode the
confents While Microsoft Word® stores textual inforrnation and formats information in a
propnetary format contained within an operating system level object called a frle, the
'EMR foregoes the file- based implementation in favor of a elements-based
‘lmplementatron In the elements based lmplementatlon the contents of what otherwrse .
. would be a frle are flexibility represented as elements Therefore the contents are not
restncted to use by a proprletary apphcatron but are concurrently available to all
database-aware applications.

[056] In the elements-based implementation, a document would not be - -
represenied by a collection of proprietarily stored formatting and textual information.
Instead, the clocument would be stored as an element with, e.g., one element for each
sentence in the document. The elements represent'a usable chunk of contextualized
information, such as d sentence. In the field of ontollogies, \rvords in a sentence by
themselves h.ave no meaning. An ontology implies context. Words by‘thernselves may
have a definition, but for the words to truly convey meaning, the words. need to included
ln atleast a phrase and probably a sentence. In the e!ements—based approach each of
the elements conforms to the rules of generahzed things in the universe, and therefore
may be reused or referenced to other things in the universe, e.g., through entries in
element_relation table 162. Moreover, each of the elements in its own context is also

meaningful and reusable.
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1057] In implementing a solution for a requirements ma‘nagement problem,
neople would typically use a conventional_doeument to articulate thousands or hunqreds
.or tens of requirements that they would like a system or systems to achieve. In an
embodiment of the elements-based implementation in the EMR, each .req'u'ir'e'men't'

- statement would be an element that tne user may associate a process to, indep_endent
of any kind of hard-coded association. The user has-a choice to declare, on eecn '
element, such a process which is automatically enforced for that user.

- [058] Using the EMR, an element or, in this case, a requurement would be hsted
.and available as generally readable in an open query-able fashlon This allows the user
to organize and aggregate that requirement in more than just the context of one
requirements document as the user would in a conventional ddcument-t)aeed system.
For example, the user may organize and aggregate requirements in a diagramrnatic :
'deplctlon 700 as shown in FIG. 7 that shows congregations of requlrements that are
related to specific subcomponents of the main system that the user is trying to bunld

[059] - Dlagrammatlc depiction 700 shows a subset of elements that may
represent requirements as in the previous example. In the example illu_strate'd.il'n
Adiag-rammatic depiction 700, there are at least two (2) requirements tnet ere co'mmen to
the major system components repreeented in diagrammatic depietion .700. .I'f each
generally circular grouping is .considere,d a system component and its related
requirements, then.the left hand component is related to the right hand component
through the two elements generally in the middle ot the diagram and linked .

simultaneously to both.
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[060] For example, consider a situat_ion Where tite user declares that an engine
"is needed in the process of building an airplane. In a file-based system, the user either
.declares that through the requirements themselves or through the practice of

engmeenng the airplane for which there are a thousand requnrements that describe
: how the englne should mount to the wing. In the file- based system, the requnrements
: may be In several spreadsheets or documents. The requirements may bé repeated ln

the spreadsheet and a document and may be repeated again in a testing sunte
‘application. Moreover, the requirements may be further repeated on the architectural
drawing of the component. In the EMR of i'-;IG. 1 there would be one instance of the
requirement and it would be shared among all applications that needed to reference tnat .
instance of that requirement. ltems such as a diagrammatio depiction (e.g. ' '
diagrammatic depiction 700), spreadsheet-like depiction, or documentation depiction,

are now file indepen‘dent. The items are just. depiction‘s of the core data set.

[061] Embodlments of the present invention include a named _text table 140, as
shown in FIG, 8. Named text table 1 40 provides a powerful normallzation of all text
that the user may refer to in a system. Textis a ublquitous descriptor of many things,
lnciudmg graphics. "With current te‘chniques, there are textual representations of
graphics, notably scalable vector graphic (SVG) from companies like Adobe®, which
are textual descriptions that can be rendered into graphics.' For example, a textual
description may state “draw a red circle with a 50 pixel radius.” The textual description
can be trans_lated into an actual depiction on the screen. This illustrates that text
represents most things or most things can be represented by text, not only graphics

through the SVG, but also any data structure through extended markup language. The
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EMR takes advantage of this by declaring these sets of texts and identifying tihern witn a
.name and a unique identifier. These sets of texts then become usable in the eiements.-A
based implementation in many ways. |

[062] Embodimente of the present invention include a tuple tab'le 144 as showh

in FIG. 9. Tuple table 144 is srmriar to element relation table 162, except that tuple
table 1 44 has been separated to store information about the system schema as
opposed to the generated user schema. Tuple table 144 relates any. rdentrfled item to
any other identified item and that relationship is created according to e type (e.g., ..
type_id). Given that an entry in named_text table 140 is a thing and that ihe user rnay ,
relate the thing to other types of named text, the EMR declares, for ihe dser"s .

. convenience, a named_text item that is akin to a folder in an operating eystem
hierarchy. The folder may be called, for exampie “My Favorites,” or “My Documents, -
or in this instance, “My Elements.” That folder can then be referenced by the user.
Next, the EMR may declare 2, 3, 5 or 100 (or any number of) sub-folders. The sub-
folders may be referenced by entries in tuple table 144 to the folder and other sub; 4
folders. . | - '

[Q63] The combination of named_text table 140 and tuple table '1.1'14..'prevides to
the EMR the capability to create a recursion between named_texi types th_et represent
folders to other n'amed_text types that represent folders in a hierarchy. In an
embodiment shown in FIG. 9, the EMR may contain a folder called root (e.g. “EE Root”),
another folder called “My elements'f (e.g. "My Eiernents (MARK)” and “My Elements.
(RONO)"), and tuples the root eniry in named_text table 140 to the "My Elements” entry

.In named_text table 140. In doing so, the EMR indicates through elements explorer 900
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a hierarchy or a tree or an indenture of the folders. This particular implementation
approximates a standard operating system file explorer_, in which the user can click and
Adrag. and drop folders and other items into a folder in a tree or navigable folder set.
“Through the same mechanism an element may be tupled into a folder. In the
elements-based implementation, the EMR may use a folder to organize and aggregate
random sets of things in the universe. A

[064] The EMH'may utilize entries in namee. _text table 140 to name structured
‘query language quenes SQL is a textual language that descnbes an interaction or
request toa relational database. SQL queries are the mechanlsm to retrieve data from
the database. SQL query isa powerful notion for relatlonal databases and may be
lmplemented as a named_text entry. Unlike a conventional database, e.g., Oracle® or.
Microsoft SQL Server®, that stores user—generated SQL as a “view,” the EMR sto-res'
user—generated SQL as a named _text entry Because the user-generated SQL is an
entry in named _text table 140, and srnce folders exnst as entries in named_text table
140 or tuple table 144 the EMR may fiiter or query entries in named _text table 140 or
tuple table 144 into orie or more folders. '

[065] Thus, if the SQL statement serves as a folder, the results of the SQL
statementtor the |tems'returned by the query would be the contents of that folder. The
SQL statement to tne user is therefore a dynamic folder or a SQL folder and no tuple
axists between that data set. In other words, elements in the dynamic folder can be
dlaced into other.folders. The dynamic folder is executed at run-time if the user selects
he dynamic folder and the resulting elements that come back from the query are

yresented as if they were tupled into that folder. This is a dynamic process and the
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result set may differ depending on the dynamic data changes. This dynamic process .
eimplifies the organization and provides to the user the ability to locate d,ata';hrough a‘_ |
dynamic folder hierarchy. The dynamic folder hierarchy further includes dynamic .
folders that change the data set appropnately every time the user vxsnts them
| [066] An example of the dynamic folder capabxllty provided by the EMR is a “My

Tasks” folder. Assume that task is an element classification and that user.ls an afttnbute
of the task. If there are tasks in the system thet are assigned to the Liser, the- user may
perform a query that directs the EMR to select one or more tasks for wh|ch the user is |
the assigned user. The restilt of that query may change over tlme The admlnlstrator

' may assign a iask to someone else, so the task may be deleted or rnoved toa
completed state and the user’s folder would only contain a current i_ask .set that 'metdheé
the query as defined by a named_text of that folder. This allows for an e'xfensib!e ‘
method of organizing dafa of interest and alldwing the user to e'as'ily _ﬁnd a_nd feineve
data of interest in a large, complex syetem.

[067] Enﬂbodiment's of the present invention, as shown in FIG. ;IO. include é poll
table 182. Poll table 182 may repreeent a set of identified questions that ere' in 'one of
several stages of life cycle of an element or set of elements: A poll isa collaboratlve
mechanism that restricts the responses of the participants to one or more
predetermined choices which are enumerated in a poli_option table 188. The replies of
the participants are recorded in a poll_reply table 164. These poll replies can be
analyzed for preference among the voting community and used to record decision _
making processes regarding any given element or set of elements. This relation is -

. achieved through entries in tuple table 144 (in FIG. 8).

23

ServiceNow Ex. 1002, Page 251 of 313



WO 2006/138420 PCT/US2006/023242

[068]) In accordance with still further embodiments of the invention, the EMR
'. includes a discussion table 188, whnch is SImllar to poll table 182 as discussion table
186 records collaborative information regardlng one or more elements in the system.
However, a dlSCUSSIOl‘I, which may be stored as entry in discussion table 186 is not
forced into a set of structured responses. lnstead discussion table 186 allows free~form .
" narrative to be recorded, and replied to by any number of users in the system
[069] Embodlments of the present mventlon may further include a
collaboration_status_history table 180, which may record all the states that either a | :
,discussion or poll moves through in a defined life cycle, simllarto elem‘ent history.
Moreoever the user and date and time is recorded with each status change
[070] In accordance with still further embodnments of the mventnon the EMR L
mcludes a system_component table 190. The EMR may reglster components that are
programmatlc in nature (e.g. Java classes), wherem the components may be executed
dynamlcally as needed (through a process called reflection) as part of element
decoration. For example, one or more Java classes may be defined and saved as a
record in system_corriponent table 190, then the Java classes may be tupled to
elements At runtlme the Java classes that are referenced" may be executed when'an
element of the Java class is edited or viewed. .
[071] Embodiments of tne present inventlon, as shown in FIG. 11, include a
terminology table 130 and a glossary 132. Terminology table 130 may store a list of
terminologies that can be used in the system. Glossary table 132 may uniquely identify

and define each of the terms stored in terminology table 130.
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[072] In accordance with embodlments of the invention as shown in FIG 12, the
EMR mcludes an email table 172 and an email_detail table 170. These tables allow the
EMR to populate records in the database that can pregrammatically be converted from
roWs in the RDBMS to actual emails using a known protoéols such as SMTP‘and POP.
Since the emails stc;red in email table. 172 and email_detalil table 170 are also data, the -
EMR méy Aapply stateful précess log‘ic to each émail - Using.status, state_machine, and
state_machine_transition tables (FIG. 5, elements 120, 122, 124, resbectively) to define
the lifecycle of an email. Full email history can be maintained in the EMR and new
emails can be generated either programmatically vyhen an event occurs, or manually
when a user enters an email. Individual messages may be aggjrega}ed into one larger . '
email at a time interval specified by an adminisfrator. The aggregated messages may
also be sent on demand.

[073] In accordaﬁce with embodi}nenis of the invention as shown in‘Fl’G. 1 3;, the -
EMR includes a formatted_dataset table 176 and a SQL_XSLT table 178. Tégether,
formatted_détaset table 176 ahd SQL_XSLT table 178 allow the EMR to create a
named “formatted dataset,” which appli_es formatting to a SQL resuilt set.
Formatted_dataset table 176 and SQL_XSLT table 1.78 may work in éénjunction with
named_text table 140 to relate one or more named text entries (representing SQL
~ statements), which provide the result set(s), with another named text entry (representing
XSLT or a formatting definition) which generates a final layout.

[074] To further illustrate the EMR as described above and in FIGS. 1-15, an
example is provided to demonstrate the utilization and capability of the EMR,

consistent with the present invention, for storing, managing, indexing, interrelating,
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and/or retrieving data sets, such as large scale and dynamic data sets. One example, -
as shown in FIG. 16, may be Human Resource Management (HRM). Further examples
may include, for instance, a vertical implementation, or schema and associated
processes, that may serve the needs of a well defined market, edqg., Enterpri,se
 Architecture, Requirements Management, Six Sigma, Resource Planning,v Federal
Regulatory Compliance, Legal Document Management, Portfolio Management etc

[075] Inthe HRM example it may be determined that tracking "resources is
desir'ed.., Those resources may be people, but may not necessarily be restricted to, ' '
peop'le, which is a distinction that may be made when defining the lmplementation it -
may further be determlned that the resources of mterest w1ll in fact be people, and those
people will be employees of a specified company. The company may have written
policies that determine employment, such as the amount of vacation tlme each |
employee may receive, a level of compensatlon, etc. '

| [0786] Furthennore it may be determined that the resources may exrst ina.

hierarchy, e.g., have a place in an orgamzatlon chart, and that tasks should be identified
and assigned to these resources as needed. Steps may be taken thhln the EMR to
support such system requrrements |

[077] A workspace (e. g HRM Workspace 1600 of FIG. 16) may optlonally be
entered into the ERM (e.q. workspace object table 106 and workspace table 108 of
FIGS: 1 and 2) to segregate the HRM information from other possible data sets in the
EMR if desired.

[078] A schema would be logically oefined that encompassed the articulated

needs of the system. In this case perhaps a resource class 1602 (of FIG. 16) would be
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declared with attributes of employee_| name, employee_ID, and employee_ status. The
employee status attribute may be of type state_ machine, allowing the stateful process
of employment to be declared according to the rules of the company. .

[079] It may further be determmed that a resource may change trtle and salary
over tlme and other classes, such as a resource_title class 1 606 and a
resource_compensation class 1608, would be declared each with a pointer to. resource
Class 1602 such as resource_ID and other appropriate attributes such as resource_title,
'effective_start_date, and.effective_end_date. Furthermore, resodrce_compensation
class 1608 may similarly contain compensation_amount, compensation_interval, -
compensation_start_date, and compensation_end_date. |

[080] Tasks would also be similarly defined as a task class 1604 with, for .
example, a name, a description, a milestone indicator, a status, an assignee, an
estimated_duration, and'.a project indicator, |

. [081] To implement these classes data would be entered into the EMR
representmg these structures The order of implementation, as lllustrated below, is
exemplary and does not limit embodiments of the present invention.

[082] Entries may be made into class table 150 (of FIGS. 1 and 2), one each for
resource, task, resource_title, and resource_compensation. Entnes may be made lnto
attribute table 110 (of FIGS. 1 and 2) for each employee_name, employee D,
employee status, employee title, compensation_interval, compensatlon amount,
compensation_start date compensation_end_date, status, assignee,

estimated_duration, and project.
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[083] As further definition, entries may be made into sfate_machlne table 120,
state_machine_transition table 122, and status table 124 (of FIGS. 1 and 5) to declare
the evailable selectlons of the status and employee_ status attributes. Furlhér entries
' may be placed into list_option table 114 (of FIGS. 1 and 2) to speCIfy the avaslable
resource. _titles that may be assrgned to resource or resources.

[084] En_tnes may then be m_ade into class_attnbute table 1 12: (of FIGS. 1 and 2)
to esso'clate the é’pprobriate attributes with their respective classes This may all be
' done via any data insertion method avarlable e.g. a user mterface etc

[085] Once these class__ atlnbute records have been entered into class attrlbute |
table 112, the EMR is ,ready for use. Users have the capablllty to add resources, create
" tasks, assign them to the resources, report on how -many lasks are completed, etc.
Users n'lay also create folders to organize projects (see, e.g., FIG; 9) andview diagrams
(see, e.g., FIGS. 4 and 7) of which resources are con'lrnitted to which tasks without any'
furth'er programmatic effort. Users may elso be able to collaborate on tasks by .
discussing ramifications or polling a subset of users to deterrnlne specific answers to to-
be-determined elements. ] |

| [086] In thls example, the resource hierarchy may be constructed by linking one -
resource to another recurslvely (see, e.g., FIG. 16). Thrs may be done either via the
record editing capabllmes or by using the dlagrammmg tool (see, e.g., FIGS 4 and 7) to
draw a line from one resource to another. The d;agrammanc representatlon of the
organization chart is capable of immediately expand an individual to supervisors, peers,
or subordinates. The diagrammatic representation may also show all related tasks to

one or more of those individuals if desired. By providing those capabilities, the
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diagrammatic representation allows for yisualization of. taskjng overloads or
unde.mtili'zed resources, etc. |

[087] If the EMR does not provide a specific aggregation or subéet‘('mg of tasks ,
or résources,l one or more named_text ehtries in named_téxt table 140 (of .FIGS. 1 and
8) may be defined thgt return the appropriate results. If the default display of th_o_s_e
results is ,insufficient for the business need_'s, then one or more fdrmatt_ed_dataset'
entries in formatted_dataset table 176 (of FIGS. 1 and 13) and SQL_XSLT e'ﬁtries in
SQL_._XS_LT table 178 (of F"IAGS.' 1 and 13) may be defined to convert .the évai[a’ble
results into any desired final output. |

-- [088) lﬁ this example, when the user edits or inserfs data‘in the EMR, the data.

may be stored in an appropriate element_aitr_c# table 164 (of' FIGS. 1 and 3) that was .
automatically constructed as part of the class definition step above. Méredver, any
modiﬁcaﬁéns. may automatically be recorded as history in element_history t'ablé 1 66 (of
FIGS. 1 and.s)'.' |

[089] Thé above-described gxemplary scenario lmay be fo!lowéd for any given
schema. A fuli séhéma does not need to be defined before the EMFK may be u_s’ed.l If
for instance only reébhrces were defined, then resource information coﬁld bé entered,
aﬁd organization hierarchies may be defined at a later date;‘the tasking information may'
be added without disruption to the EMR. As a further example, aaditibnal. attributes rﬁay
be added to the resources themselves at a later date if the attributes are deemed
necessary. As ancther example, the EMR's user interfaces may automatically adjust to

ﬂie current definition to allow seamless ubgrades of the data models. .
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[090] Systems and methods consi_stent with the _preseht invention may be-

'implemented by computers organized in a conventional distributed processing system
aroﬁitecture,. FIG. 17 is a block diagram illustrating a computer system 200 in which an
embodiment consistent wﬂh the invention may be lmplemented Computer system 200
lncludes a computer 201 having a bus 202 or other communication mechanlsm for

' communicating information, and a processor 204 coupled with bus 202 for processing ‘

information. Computer'201"also includes a main memory, such as random access

' memory (RAM) 206 or other dynamic storage de\rice, coupled to bus 202 for storing .
'informafion and instructions'by processbr 204, RAM 206 also rnay be'used for storing

| temporary. vanables or other intermediate mformatron during execution of lnstructlons to.
be executed by processor 204. During operation, some or ‘all pomons of an operatmg
system (not shown) are loaded into RAM 206. Computer 201 further mcludes a read
only memory (ROM) 208 or other static storsge device coupled to bus é02 for stori'ng :
stétic information and instructions for processor 204. A storage device 210, ls'uch asa
magnetic disk or optical disk, is provided and coupled to bus 202 for storing information
and instructions.

[091] Computer 201 may be coupled via bus 202 to' a display 212 such asa
cathode ray tube (CRT), for displaying information to a compuler user. An input 'deVIce
214, including alphsnurneric and other keys, is coupled to bus 202 for communiceting
information and command selectior\s to processor 204. Another type of user input
device is cursor control 21 6, such as a mouss, a trackball or cursor direction keys for

.communicating direction information and cornmand selections to processor 204 and for

_controlling cursor movement on display 212. This input device may have two degrees
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of freedom in two axes, a first axis (e.g., x) and a second axis (e.g., y), which allow thq "
device to specify positions in a plane. ' |

[092] System 200 may further include an input drive device 217'. sgch asaCD
feaaer, for reading high-c'aéacity computer-readable media, such as C.IID-R.OMs and
CDRs. | | |

[093j The invention is related to the use of computer system 200 'for~
manipulating data sets for, to take an example, corporate or engineefing eXércises.,
According to one implementation, systems and methods consistent Wifth thelprese"nt
i'nvention collect system ihformation and store it in.a central database in responsé to
. processor 204 executing one or more sequences of one or more lnstructlons contained
in RAM 206. Such instructions may be read into RAM 206 from a computer-readable
medium via an input device such as storage device 210. Execition of the sequences of
instructions contained in main memory 206 causes processor 204 to perform't_he |
process steps deécribed heérein. In an éltemaﬁve implementation, hard-wir'e& ci‘rcuitry
may be used in blace of orin éombination with software instructions to implement the
inventiorg. Thus, .implementations consistent with the principles of_thé présen’t invention
are not limited to any specific combinat_i;m of hardware circuitry and sbftwafe. -

[094] Computer 201 aiso includes a 'communic'ation interface 21 8 caupled to
bus 202. Communication interface 218 provides a two- -way data commumcaﬂon :
couplmg to a network link 220 that is connected to local network 222 For example,
communication interface 218 may be an integrated services dlgltal network (ISDN) card
or a modem to provide a data communicatio‘n connection to a corresponding type of

telephone line. As another example, communication interface 218 may be a local area
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network (LAN) card to provide a data communication connection to a compatible LAN.
Wireless iinks may also be implemented-. In any such implementation, communication
.intel.'fac‘e 21.8‘ sends and receives eiectrical, electromagnetic or optical signals that carry
digital data streams representing various types of information.

[095] Network link 220 typically provides data communication through one or
more nétw.orks to other data devices.' For example, network link 220 may pro'vide a
connection through local nétwork 222 to hosf computer 224 and/or to data equipment

"operated, by Internet Sen;vice Provider (ISP) 226. ISP 226, in turn, provides data -
corﬁmunication services through the Internet 228. Local network 222 and Internet 228
Béth use electriq, electromagnetic or optical signals th._af carry digital data streams. The
signals through the various networks and the signals on 'netwbrk link 220 and through
communication interface 218, which carry the digital data to and from computer system’
200, are exemplary forms of carrier waves trénsponing the information.

[096] Computer system 200 can send m_ésséges a_r_lq receive data, including
program code, through the network(s), network lénk 220 and communication interface
218. In the Internet example, a server 236 migﬁt trénsmit a requested code for an
abplica’tion program through Internet 228, ISP 228, local network 222 'andl
odmmunication interfaqe 218. The received code may bé loaded in F(AM 206 and
executed by proceésor 204 as it is received. Alternatively, or in addition, itlmay be
stored in storage dévice 210, or other non-volatile storage for later execution. [n this

manner, computer system 200 may obtain application code in the form of a carrier

wave.
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(097] Aithough computer system 200 is shown.in FIG. 17 as being: connectable
to one server 230, those skilled in the art will recognize that computer system 200 may .
.establlsh connectlons to multlple servers on Intemet 228. Such servers may include an
HTML-based Internet appllcatlon which may prowde mformatlon to computer system
200 upon request in a manner consustent wnth the present lnventlon

[098] The foregoing descriptions of the invention have beén presentet_:t for" ; _
purposes of illustration and description. They are not exhaustive and. do not. limit the
invention to the precise' forn disclosed. Modifications and Variations.are possible in
light of the above teachings or may be acquired from practicing of the invention .For
example, the described lmplementatton includes software but the present lnventlon may .
be implemented as a combination of hardware and software or in hardware alone
Additionally, although aspects of the present mventlon are descnbed. as belng sto'red in
memory, one skilled in the art will appreciate that these aspects can also be .stored.'on
other types of computer—readable media, such as secondary storage devices, like hard
disks, floppy dlSkS or CD-ROM; a carrier wave from the Intemet or other propagatlon

medium; or other forms of RAM or ROM.
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'WHAT IS CLAIMED IS:

1. A computerized system for manipulating data sets, comprising:
‘a processor; and

a data repository, the data repository being adapted to process, retrieve,
' and store data contained in the data sets and one or more layers of
metadata of the data in the data sets, comprising:

an element module configured to store and uniquely identify
a plurality of elements, wherein each of the elements
is identified by a unique element identification;

an element relation module configured to store one or more-
relationships between the elements in the element - -

module;

a class module configuréd to define at least one class of the

elements and store the class;

an attribute module configured to define one or more
attributes and store the attributes;

a class attribute module configured to define and store one
or more class-attribute associations between at least
one of the attributes and the class; and -

a type definition module configured to define and store one
or more types of the class, the attributes related to the
class, and the relationships between the elements.
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The computerized system of claim 1, wherein the data repository further.

comprises:

a state machine module, the state machine module includfng a state
machine transition module and a status module, the state machine
module configured to define and store a state machlne type, the.
state machine type storing a first status of one element and a

transition to a second status of the one element. -

The computenzed system of clalm 2, wherein the state machine module defmes
‘and stores at Ieast one forward transition connection, the forward transntlon
connection restricting the transition from the first status to the second status of

the one element

The computerized system of claim 1, wherein the type definition module defines .
a type including at least one of a boolean type, a picklist type, and a state

machine type.

: The computerized system of clalm 4, wherein the data reposnory further

comprises:

a list option module configured to enumerate one or more picklist
attributes of the picklist type.
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6. The computerized system of claim 2, whér’eih the data repository further
comprises:

. a named text module configured to store textual representations of query,
control, and di'splay,mechanisms that relate 1o the elements.

7. . The éqmputerized system of claim 6, wherein the data repository further
comprisest ) '

a tuple module configured to generéte and store oneVorAmore tuples,
wherein each of the tubles associates a subéef of the elements in
accordance to one of the types associated with the subset of the
elements. ' ’ ‘

8. The computerized system of claim 1, wherein each of the class-attribute
associations is Idehtiﬁed by a logical name and a name of the class.

9. The computerized system of claim 8, wherein the data repbsitory further
comprises: 4 ‘

an element attribute module for each of the at least one class, the element

| . attribute module configured to define and store the attributes of the
elements in the class, wherein the element attribute module is
identified using the name of the class. '
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10.  The computerized system of i:léim 9,.wherein the data repository further

comprises:

an element history module configured to store one or more indicatbrs of

modification to the elements.

11. The computenzed system of claim 10, wherein the data- reposntory further

comprises:

an element document module configured to store one or more formatting
data for grouping and displaying a subset of the elemeﬁts.

12,  The computerized system of claim 1, wherein the processor is configured to
generate a data model of the elements based on the data in the data sets and
the layers of metadata stored in the data repository.

13. © The computenzed system of claim 1, wherein the processor is conflgured to
generate a dynamic user-interface for accessing and mampulatlng the elements
based on the data in the data sets and the layers of metadata stored in the data

_ repository.
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14. A method for manipulating data sets, comprising:

storing and uniquely identifying a plurality of elements in a data repository,
each of the elements identified by a unique element identification,
. wherein the data repository is adapted to proceés,'retrieve, and
store data contained in the data sets and one or more layers of
metadata of the data in the data sets; o

storing, in the data repository, one or more rel'ationships':beh’/ve'en the
" elements; - ' IR

defining at least one class of the elements and storing the class in the .’

data repository;

defining one or more attributes and storing the attributes in the data

© repository;

defining one or more class-attribute associations between at I_eést one of
the attributes and the cléss. and storing the class-attribute
assopiations in the data repository; and '

- defining one or more types of the ciass, the attributes related to the class,
and the relationships between the eleménts, and storing the types
in the data repository. ' o

15.  The method of claim 14, further comprising:

defining a state machine type, the state machine type storing a first status
of one element and a transition to a second status of the one
element, and storing the state machine type in the data repository.

38

ServiceNow Ex. 1002, Page 266 of 313



WO 2006/138420 PCT/US2006/023242

16.  The method of claim 15, wherem the state machlne type comprises at least one
' forward transition connection, the forward transition connection restnctlng the
transition from the first status 1o the second status of the one element. '

1'/". ~ The method of claim 14, whereln the type comprises a type including at Ieast one
of a boo!ean type, a picklist type and a state machme type

- 18.  The method of claim 17, further comprising:

enumerating one or more picklist attributes of the picklist-type and storing
' the enumerated picklist attributes in the data .repository.

19.  The method of claim 15, further cqrriprising:

storing, in the data repository, textual representations of query, control,
and display mechanisms that relate to the elements.

20. The method of claim 19, further comprising:

_generating one or more tuples, each of the tuples associating a subset of
the elements in accordance to one of the types associated with the
subset of the elements and storing the tuples in the data

- repository.

21. The method of claim 14, wherein each of the class- attribute associations is
identified by a logical name and a name of the class.
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22.  The method of claim 21, further comprising:

defining, for each of the at least one class, a set of the attributes of the
elements in the class, wherein the set is identified using the name .
of the class, and storing the set in the data repository.

23.  The method of claim 22, further_comprising:

" storing, in the data reposutory, one or more indicators of- modlflcatlon to the

elemems

24, Thé method of claim 23, further comprising:

stonng, in the data repository, one or more formatting data for groupmg
' and displaying a subset of the elements.

25.  The method of claim 1 4, further comprisiﬁg:

-generating a data model of the elements based on the data in the data“
' sets and the layers of metadata stored in the data repositofy. o

26.- The method of claim 14, further comprising:

generating a dynamic user-interface for accessing and manipulating' the
elements based on the data in the data sets and the layers of--
- Mmetadata stored in the data repository.
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27. A computer-readable medium containing lnstructlons to confi igure a processor to
' ' perform a method comprising:

stonng and uniquely identifying a plurality of elements ln a data repos:tory,
each of the elements identified by a unique element identification,
wherein the data repository is adapted to process, retrleve and
store data contained in the data sets and one or more layers of
metadata of the data in the data sets;. N

storing, in the data repository, one or more relationships between the.

elements; .

defining at least one class of the elements and stonng the class in the
data reposutory, '

defining one or more attributes and storing the attributes in the data
 repository; S

defining one or more class-attribute associations between at least one of
the attributes and the class and storing the class-attribute
associations in the data repository; and

defining one or more types of the class, tne attributes related to the class,
and the relationships between the elements and storing the types
in the data repository.

28.  The computer-readable medium of claim 27, wherein the method further
compnses ‘

defining a state machine type, the state machine type storing a first status
_of one element and a transition to a second status of the one
element, and storing the state machine type in the data repository.
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The computer-readable medium o.f.claim 28, wherein the state machine type -
comprises at least one forward transition connection, the forward transition
connection resiricting the tfansiﬁon from the first status to the second:stétu's of
the one element. '

The computer-readable medlum of claim 27, wherem the type comprlses a type-
|ncludlng at least one of a boolean type, a picklist type and a state machine type

.. The computer-readable medium of claim 30, whereln the method further
‘compnses ' '

enumeratnng one or more picklist annbutes of the picklist type and storlng
the enumerated picklist attributes in the data reposrtory

The cbmputer—readable medium of claim 28, wherein the method further
comprises: ' ' '

storing, m the data reposutory, textual representations of quely, control
and display mechanisms that relate to the elements

The computer—readable mednum of claim 32, wherein the method further
comprises:

generating one orlmore tuples, each of the tuples associating a subset of
the elements in accordance to one of the types associated with the
subset of the elements, and storing the tuples in the data
- repository. '
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The computer-readable medium of claim 27, wherein each of the class-attribute ‘
associations is identified by a logical name and a hame of the class. '

The computer-readable medium of claim 34, wherein the method further

comprises:

. defining, for each of the at least one class, a set of the attributes of the
elements in the class, wherein the set is identified using the name
of the class, and storing the set in the data repository.

The cémputer—readable medium of claim 35, Wherein the r.r'uethod-further

comprises:

storing, in the data repository, one or more indicators of modification to the

elements.

The computer-lreadable' medium of claim 36, wherein the method further

., comprises:

'storing, in the data repository, one or more formattihg data for grouping ‘
and displaying a subset of the elements.

The computer-readable medium of claim 27, wherein the method further

comptises:

generating a data mode! of the elements based on the data in the data
sets and the layers of metadata stored in the data repository..
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.39.  The computer-readable medium of claim 27, wherein the method further
comprises: ’ '

generating a dynamié user-interface for accessing and manipu]afing the
elements based on the data in the data sets and the layers of
metadata stored in the data repository. '
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DEC RATION AND POWER OF ATTORNEY

Asa below named lnventor I:hereby declan
to my name; | believe | the original, first,, >
inventor (if plural names are listed below) of the subject matter which is claimed and for Wthh a patent is sought on the *
invention entitled:

DATABASE DATA DICTIONARY
the specification of which
[] is attached and/or
(] was filed on .as United States Application Senal No. -and/or
< was filed on June 14, 2006 as PCT:Intemational Appllcatlon No. PCTIU820061023242 and
was amended on (if appllcable)

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. | acknowledge the duty to dlsclose mformatlon which is material to patentability
as defined in 37 CFR § 1 :56. _ :

I hereby claim forengn priority benefits under.35 U.S.C. § 119(a)-(d) or § 365(b) of any fore;gn application(s) for patent or
inventor's certificate or § 365(a) of any PCT international application(s) designatingat least one country other than the United
States, listed below and have also identified below, any foreign application(s) for patent or inventor's certificate, or any PCT
International application(s) having a filing date.before that of the application(s) of which priority is claimed:

Country Application Number Date of Filing " Priority Claimed Under 35 U.S.C. 119
O YES 0 NO
[J YES ] NO

| hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) listed below:

Application Number Date of Filing
60/690,147 June 14, 2005

| hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) or § 365(c) of any PCT Intemational
application(s) 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 Intemational application(s) in the manner provided by the first
paragraph of 35 U.S.C. § 112, | acknowledge the duty to disclose information which is material to patentability as defined in 37
CFR § 1.56 which became available between the filing date of the prior application(s) and the national or PCT International filing
date of this application:

Application Number Date of Filing Status (Patented, Pending, Abandoned)

| hereby appoint the following attorney and/or agent(s) to prosecute this application and transact all business in the
Patent and Trademark Office connected therewith.

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER, L.L.P., CUSTOMER NUMBER 22,852.
. | herepy 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 wiltful
false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of

the United States Code, and that such willful false statements may jeopardize the validity of the application or any patent
issuing thereon.
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Attorney Docket No. 9801.0002

Residence
46290 Summerhill Place, Potomac Falls, VA 20165

Full Name of First inventor Wat r Date
Bruce Randall DeWoolfson - Z? (2 /(b / 2003
7 = N

Citizenship )
us

Post Office Address
46290 Summerhill Place, Potomac Falls, VA 20165
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PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re 53(b) Continuation Application of:

Bruce Randall DEWOOLFSON Parent Application No. 11/917,410

Application No.: To be Assigned Parent Group Art Unit: 2168

Filed: June % , 2011

)
)
)
)
;
) Parent Examiner: Jay A. MORRISON
)
For. DATABASE DATA DICTIONARY )
)

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

Sir:

PRELIMINARY AMENDMENT

Please amend the above-identified patent application as follows:

Amendments to the Specification are included in this paper.

Amendments to the Claims are reflected in the listing of claims in this paper.
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In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01

AMENDMENTS TO THE SPECIFICATION:

Please amend this application on page 1, line 1, by inserting the following new

paragraph:

This is a continuation of Application No. 11/917,410, filed December 13, 2007
(Allowed), which is a § 371 of PCT US2006/023243, filed June 14, 2006, and claims the
benefit of U.S. provisional Application No. 60/690,147, filed June 14, 2005, all of which

are incorporated herein by reference.
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In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01

AMENDMENTS TO THE CLAIMS:

This listing of claims will replace all prior versions and listings of claims in the
application:

1-39. (Cancelled)

40. (New) A computerized system for manipulating data sets, comprising:
a processor; and
a data repository that contains the data sets and one or more layers of metadata
of the data in the data sets, comprising:

a class module configured to define at least one class of elements and
store the class;

an attribute module configured to define one or more attributes and store
the attributes;

a class attribute module configured to define and store one or more
class-attribute associations between at least one of the attributes
and the class;

an element attribute module for the at least one class configured to:
define and store the attributes of the elements in the class; and
transmit the attributes and the elements;

an element module configured to receive the transmitted attributes and
elements from the element attribute module, store the attributes

3
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In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01
and elements, and uniquely identify the elements, wherein the
elements are identified by unique element identifications; and
an element relation module configured to store one or more relationships

between the elements in the element module.

41. (New) The computerized system of claim 40, wherein the data repository further
comprises:
a state machine module including a state machine transition module and a status
module configured to define and store a state machine type, the state
machine type storing a first status of one element and a transition to a

second status of the one element.

42. (New) The computerized system of claim 40, wherein the data repository further
comprises:
a type definition module configured to define and store:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements; and
a list option module configured to enumerate one or more picklist attributes of a

picklist type.
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In re 53(b) Continuation of Application No.: 11/917,410
Attorney Docket No.: 09801.0002-01
43. (New) The computerized system of claim 40, wherein the data repository further
comprises at least one of:
a named text module configured to store textual representations of query,

control, and display mechanisms that relate to the elements.

44. (New) The computerized system of claim 40, wherein the data repository further
comprises:
a tuple module configured to generate and store one or more tuples, wherein the
tuples associate subsets of the elements in accordance with the types

associated with the subsets of the elements.

45. (New) The computerized system of claim 44, wherein the tuple module uses

recursion to link a first folder to at least one additional folder in a hierarchy.
46. (New) The computerized system of claim 45, wherein the tuple module includes one
or more entries, and the data repository filters the one or more entries into one or more

folders.

47. (New) The computerized system of claim 40, wherein the class-attribute

associations are identified by logical names and class names.
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Attorney Docket No.: 09801.0002-01
48. (New) The computerized system of claim 40, wherein the element attribute module

is identified using a name of the class.

49. (New) The computerized system of claim 40, wherein the data repository further
comprises:
an element history module configured to store one or more indicators of a

modification to the elements.

50. (New) The computerized system of claim 40, wherein the data repository further
comprises:
an element document module configured to store one or more formatting data for

grouping a subset of the elements.

51. (New) The computerized system of claim 40, wherein the processor is configured to

generate a data model of the elements based on the layers of metadata.
52. (New) The computerized system of claim 40, wherein the processor is configured to

generate a dynamic user interface for manipulating the elements based on the layers of

metadata stored in the data repository.
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53. (New) A method for manipulating data sets, comprising:
defining at least one class of the elements and storing the class in a data
repository that contains the data sets and one or more layers of metadata
of the data in the data sets;
defining one or more attributes and storing the attributes in the data repository;
defining one or more class-attribute associations between at least one of the
attributes and the class, and storing the one or more class-attribute
associations in the data repository;
defining, for the at least one class, a set of the attributes of the elements in the
class and storing the-set of the attributes in the data repository;
transmitting the set of the attributes and the elements;
receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;
uniquely identifying the elements, wherein the elements are identified by unique
element identification; and

storing one or more relationships between the elements in the data repository.

54. (New) The method of claim 53, further comprising:
defining a state machine type that stores a first status of one element and a
transition to a second status of the one element; and
storing the state machine type in the data repository.

7
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55. (New) The method of claim 53, further comprising:
defining:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements;
storing the types in the data repository; and
enumerating ohe or more picklist attributes of a picklist type and storing the

enumerated picklist attributes in the data repository.

56. (New) The method of claim 53, further comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

57. (New) The method of claim 53, further comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with the types associated with the subsets of the
elements; and

storing the tuples in the data repository.
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58. (New) The computerized system of claim 57, further comprising:
using recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.

59. (New) The computerized system of claim 58, wherein the one or more tuples include
one or more entries and further comprising:

filtering the one or more entries into one or more folders.

60. (New) The method of claim 53, wherein the class-attribute associations are

identified by logical names and class names.

61. (New) The method of claim 53, wherein the attributes are identified using class

names.

62. (New) The method of claim 53, further comprising:
storing, in the data repository, one or more indicators of a modification to the

elements.

63. (New) The method of claim 53, further comprising:

storing, in the data repository, one or more formatting data for grouping a subset

of the elements.
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64. (New) The method of claim 53, further comprising:
generating a data model of the elements based on the data in the dafa sets and

the layers of metadata stored in the data repository.

65. (New) The method of claim 53, further comprising:
generating a dynamic user-interface for accessing and manipulating the
elements based on the data in the data sets and the layers of metadata

stored in the data repository.

66. (New) A non-transitory computer-readable medium storing a computer-executable
program which, when executed by a processor performs a method comprising:
defining at least one class of elements and storing the at least one class in a data
repository that contains data sets and one or more layers of metadata of
data in the data sets;
defining one or more attributes and storing the attributes in the data repository;
defining one or more class-attribute associations between at least one of the
attributes and the class;
storing the one or more class-attribute associations in the data repository;
defining, for the at least one class, attributes of the elements in the class and
storing the attributes in the data repository;

10
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transmitting the attributes and the elements;

receiving the transmitted attributes and elements and storing the attributes and
the elements in the data repository;

uniquely identifying the elements, wherein the elements are identified by unique
element identifications; and

storing one or more relationships between the elements in the data repository.

67. (New) The computer-readable medium of 66, further comprising:
defining a state machine type that stores a first status of one element and a
transition to a second status of the one element; and

storing the state machine type in the data repository.

68. (New) The computer-readable medium of claim 66, further comprising:
defining:
one or more types of the class;
the attributes related to the class; and
the relationships between the elements;
storing the types in the data repository; and
enumerating one or more picklist attributes of a picklist type and storing the

enumerated picklist attributes in the data repository.

11
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69. (New) The computer-readable medium of claim 66, further comprising:
storing, in the data repository, textual representations of at least one of query,

control, and display mechanisms that relate to the elements.

70. (New) The computer-readable medium of claim 66, further comprising:
generating one or more tuples, wherein the tuples associate subsets of the
elements in accordance with the types associated with the subsets of the
elements; and

storing the tuples in the data repository.

71. (New) The computer-readable medium of claim 70, further comprising:
using recursion to link a first folder of the one or more tuples to at least one

additional folder of the one or more tuples in a hierarchy.

72. (New) The computer-readable medium of claim 71, wherein the one or more tuples
include one or more entries and further comprising:

filtering the one or more entries into one or more folders.

73. (New) The computer-readable medium of claim 66, wherein the class-attribute
associations are identified by logical names and class names.

12
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74. (New) The computer-readable medium of claim 66, wherein the attributes are

identified using the class names.

75. (New) The computer-readable medium of claim 66, further comprising:
storing, in the data repository, one or more indicators of a modification to the

elements.

76. (New) The computer-readable medium of claim 66, further comprising:
storing, in the data repository, one or more formatting data for grouping a subset

of the elements.

77. (New) The computer-readable medium of claim 66, further comprising:

generating a data model of the elements based the layers of metadata.

78. (New) The computer-readable medium of claim 66, further comprising:
generating a dynamic user-interface for manipulating the elements based on the

data in the data sets and the layers of metadata.
79. (New) A computerized system for manipulating data sets, comprising:

means for defining at least one class of elements and storing the class;

13
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means for defining one or more attributes and storing the attributes;
means for defining one or more class-attribute associations between at least one
of the attributes and the class and storing the one or more class-attribute
associations;
means for defining, for the at least one class, the attributes of the elements in the
at least one class and storing the attributes;
means for transmitting the attributes and the elements;
means for receiving the transmitted attributes and elements;
means for storing the attributes and elements;
means for uniquely identifying the elements, wherein the elements are identified
by unique element identification; and

means for storing one or more relationships between the elements.

14
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REMARKS

The application has been amended to insert the required reference to the parent
applications, for which benefit is claimed, of this new continuing application.
Applicant have cancelled claim 1-39 and added new claims 40-79. Claims 40-79
are pending in this application.
Please grant any extensions of time required to enter this paper and charge any
additional required fees to Deposit Account 06-0916.
Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: June _3_ 2011 By: WW

Robert E. Conversé/,'/Jr.
Reg. No. 27,432
(202) 408-4000

15

ServiceNow Ex. 1002, Page 308 of 313



PATENT
Attorney Docket No. 09801.0002-01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re 53(b) Continuation Application of:

Bruce Randall DEWOOLFSON Parent Application No. 11/917,410

Application No.: To be Assigned Parent Group Art Unit: 2168

Filed: June 2 2011 Parent Examiner: Jay A. MORRISON

)
)
)
)
)
)
;
For: DATABASE DATA DICTIONARY )
. | )

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

Sir:
INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(b)

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicant brings to the attention of
the Examiner the documents set forth on the attached listing. This Information
Disclosure Statement is being filed concurrently with the Continuation Application
identified above.

The listed documents are of record in prior Application No. 11/917,410, filed
December 13, 2007, upon which Applicant relies for the benefits provided in 35 U.S.C.
§ 120, and accordingly copies are not enclosed.

Applicant respectfully requests that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the attached
form.

This submission does not represent that a search has been made or that no

better art exists and does not constitute an admission that each or all of the listed
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documents are material or constitute "prior art." If the Examiner applies any of the
documents as prior art against any claim in the application and Applicant determines
that the cited documents do not constitute "prior art" under United States law, Applicant
reserves the right to present to the U.S. Patent and Trademark Office the relevant facts
and law regarding the appropriate status of such documents.

Applicant further reserves the right to take appropriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of
the documents be applied against the claims of the present application.

If there is any fee due in connection with the filing of this Statement, please
charge the fee to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: June 3, 2011 By: W

Robert E. Converse, Jr.
Reg. No. 27,432
(202) 408-4000
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