PATENT ATTORNEY . JCKET NO.: 3125-40021:S!

48. (ne&yv) An information management and synchronous communications system

comprising:
a. a central database containing applications and data,
b. first computing device associated with the central
database,
C. a segond computing device associated with a second

storage medium containing applications and data,
d. an applications program interface, and
e. a commuRications control module;

wherein applications or data are synchyonized between the central database and the second
storage medium and wherein the applicafjons program interface and communications control
module establish a seamless link between the data in the central database and the data on the
second storage medium. ﬂ

49. (new) The information management and synchronous communications system
of claim 48 wherein the communications control module and the applications program interface
enable the automatic generation of and updating|of operator menus or screens on the second
computing device based on data from the central dajabase.

50. (new) The information managemgnt and synchronous communications system
of claim 1 wherein the second menu is generated By manually selecting items from the first
menu, adding items to the second menu or assigning p eters to items in the second menu.

51. (new) The information management hnd synchronous communications system
of claim 1 wherein the data is synchronized by digital\ transmission between the data storage
device connected to the central processing unit and at least one other computing device.

52. (new) The information management and\synchronous communications system
of claim 12 wherein the modified menu is generated by manjyally selecting items from the master

menu.
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53. (dew) The information management and synchronous communications system
of claim 12 wherein thedata is synchronized by digital transmission between the data storage
device and at least one other computing devjce.

54. (new) The computer sém of claim 31 wherein the data is synchronized by
digital transmission between the storage duyice and at least one other data storage medium.

g{(new) The information management and synchronous communications systcm
of claim 5.9( wherein the applications and data are synchronized by digital data transmission
between the central database, at least one wireless handheld computing device, at least one Web
server and at least one Web page.

56. (Msw) The information management and synchronous communications system

of claim 44 wherein thé\applications or data are synchronized by digital data transmission

between the central database at least one 2‘ﬁcss handheld computing device.

57. (new) The informatijon m ement and synchronous communications system
of claim 47 wherein the applications or\data are synchronized by digital data transmission
between the central database, at least one wire computing device and at least one wireless

paging or beeper device.

REMARKS

By the present amendment, claims 1, 12 and 31 are amended. Claims 20-30 and
40-43 were allowed. New claims 44-57 have been added. Claims 1-57 are now pending. Nu
new matter has been added.

Claims 1-19 and 31-39 were rejected under 35 U.S.C. 102(e) as anticipated by
Cupps et al. U.S. Patent No. 5,991,739. Claims 1, 12 and 31 have been amended to further recite
that the data comprising the second or modified menu is synchronized between the data storage

device connected to the central processing unit and at least one other computing device. Cupps
==
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describes the dynamic creation of menu web pages that are customized to a customer’s request.
(See, e.g., col. 9, lines 3-7). However, Cupps does not describe the synchronization of generated
menus between different databases or computing devices. As a matter of fact, Cupps describes
data transmission via phone or fax (e.g., col.10, lines 26-42) precisely because Cupps did not
appreciate what Applicants describe and claim, i.e., real-time synchronization of data on
different computers or databases. Claims 1, 12 and 31 as amended are thus believed to be
patentably distinguishable over Cupps.

Claims 2-11, 13-19 and 32-39 further contribute to the claiming of the invention
because they are directed to further aspects of the claimed device. Claims 2-11, 13-19 and 32-39
depend from claims 1, 12 or 31. With the amendments to claims 1, 12 and 31, it is respectfully
submitted that claims 2-11, 13-19 and 32-39 are now allowable.

New claims 44-57 recite further aspects of the invention which Applicants arc
entitled to claim. Claims 44-49 find support in the specification, e.g., at page 21, lines 8-10 and
14-15; page 20, line 8 — page 21, line 3 and page 25, line 10 — page 26, line 8. Support for new
claims 50 and 52 is found, e.g., at p. 12, line 3 - page 15, line 25. Support for new claims 5! and
53-57 is found, e.g., at page 1, line 17 and p. 2, lines 2-3. No new matter has been added
Applicants respectfully submit that new claims 44-57 are distinguishable and patentable over the
prior art of record.

To avoid any negative inference, Applicants state for the record that they
respectfully disagree with the Examiner’s statements with regard to claims 1-19 and 31-39 that
Cupps discloses a synchronous communications system. Applicants further disagree with the
Examiner’s statements with respect to claims 8 and 16 that Cupps discloses creating the second
menu in conformity with extensible markup language. In any event, claims 1-19 and 31-39 us

amended are asserted to be patentable over the prior art of record as discussed above.

e
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It is therefore respectfully submitted that the invention as now claimed in rejected
claims 1-19 and 31-39 and new claims 44-57 is patentable over the cited references and those
claims are in condition for allowance. Accordingly, reconsideration and withdrawal of the
rejection of claims 1-19 and 31-39 and allowance of the pending claims, being claims 1-57, is
respectfully requested.

Respectfully submitted,
Morgan & Finnegan, L.L.P.

Mm Olres
By; ohn W. Osbome
Registration No. 36,231

Date: February 26, 2001

Maili 14 :
MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, NY 10154-0053
TELEPHONE: 212-758-4800
TELECOPIER: 212-751-6849
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Apple, Exhibit 1010, Page 204



#

PATENT
Docket No. 3125-4002US1
D STATES PATENT AND TRADEMARK OFFICE
Applicant(s) : McNally et al.
Serial No. : 09/400,413 Group Art Unit: 2173
Filed : September 21, 1999 Examiner: Cao Nguyen
For 3 INFORMATION MANAGEMENT AND SYNCHRONQUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION
AMENDMENT FEE TRANSMITTAL
ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231
Sir:
Transmitted herewith is an Amendment for the above-identified application.
[] No additional fee 1s required. RE
[X]  The additional fee has been calculated as shown below: CE, VE D
AR 0
CLAIMS AS AMENDED & 20
Techno log 01
Claims Highest No. y cenfer 21
Remaining Covered by Rsa 0o
After Previous Present Additional
Amendment Payments Extra Fee
Total’
Claims 57 - 43 =14 x $18.00 3252.00
Independent
Claims 8 - 5 =3 x $80.00 $240.00
Multiple (If claims added by amendment include
Dependent Multiple Dependent Claim(s) and there
Claim(s) was not Multiple Dependent Claims(s) $0.00
in application before amendment add
$270.00 to additional fee.) Total:  $492.00
[X] Statement of “Small Entity” Status Under 37 CFR § 1.27 filed _September 21, 1999 .
Reduced Fees Under 37 CFR § 1.9(f) (50% of total) paid herewith. $.246.00.

Includes all independent and single dependent claims and all claims referred to in multiple dependent
claims. See 37 C.F.R. § 1.75(c).
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[1 Charge fee to Deposit Account No. 13-4500. Order No.
A DUPLICATE COPY OF THIS SHEET IS ATTACHED.

(X] The Assistant Commissioner is hereby authorized to charge any additional fees which may be required for
this amendment, including all fees pursuant to 37 C.F.R. § 1.17 for its timely consideration, or credit any
overpayment to Deposit Account No. 13-4500. Order No. 3125-4002US] . ADUPLICATE
COPY OF THIS SHEET IS ATTACHED.

[1] ___Page(s) of substitute Sequence Listing

[] Computer disk(s) containing substitute Sequence Listing

[] Statement under 37 C.F.R. § 1.825(b) that the computer and paper copies of the substitute Sequence Listing
are the same.

(X1 A check in the amount of $ 246,00 to cover the filing fee is attached.

Respectfully submitted,
MORGAN & FINNEGAN, L.L.P.

Dated: February 26, 2001 By: %V . Oﬂ/oﬂ"\-ﬁ

John W. Osbomne
Reg. No. 36,231

CORRESPONDENCE ADDRESS:

MORGAN & FINNEGAN, L.L.P.
3145 Park Avenue

New York, New York 10154
(212) 758-4800

(212) 751-6849 Facsimile

FORM: AMD-TRAN.NY
Rev. 10/01/00
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Docket No. 3125-4002US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s) 2 McNally et al.

Serial No. - 09/400,413 Group Art Unit: 2173
Filed : September 21, 1999 Examiner: Cao Nguyen
For : INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

CERTIFICATE OF MAILING (37 CE.R. 1.8a)

ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231
Sir:
I hereby certify that the attached ~ Amendment Fee Transmittal; Amendment; Check for $188.00;

Check for $58.00; and Postcard.

along with any paper(s) referred to as being attached or enclosed and this Certificate of Mailing are being deposited
with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope
addressed to the: Assistant Commissioner for Patents, Washington, D.C. 20231.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

Dated: February 26, 2001 M ‘z‘/ . Ol/é‘ﬂ"-(_

dehn W. Osborne
Reg. No. 36,231

CORRESPONDENCE ADDRESS:
MORGAN & FINNEGAN LLP

345 Park Avenue R

New York, New York 10154 ECE’ VE D
(212)758-4800 Map

(212) 751-6849 Facsimile T""Chno; 2001
FORM: CERT.NY %9y ¢ ter
Rev. 05/27/98 100
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PATENT Attorney Docket No. 3125-4002USI
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant E McNally et al. Group Art Unit: 2173
Serial No. ] 09/400,413 Examiner: Cao Nguyen
Filed : September 21, 1999
For

INFORMATION MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

SUBMISSION OF FORMAL DRAWINGS

Assistant Commissioner For Patents
Washington, D.C. 20231

Attn: OFFICIAL DRAFTSPERSON
Sir:
Enclosed for filing in the above-identified application are six (6) sheets of formal
drawings containing Figures 1-7, corrected as required by the Official Draftsperson in the Notice of
Draftsperson’s Patent Drawing Review dated February 7, 2000

Please substitute the enclosed drawings for those presently on file

Respectfully submitted,

Dated: February 26, 2001 %‘%’ C M

JJOhII W. Osbome
Mailing Address:

P 1
Registration No. 36,231 %; pY) j_)_
= \ Lt
MORGAN & FINNEGAN, L.L.P. > ® ,’1
345 Park Avenue e %_1 ‘IC. 9
New York, New York 10154-0053 =2 -
(212) 758-4800 o
(212) 751-6849 (FAX) =

602276_1
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Modifier X
Long Name: | e
Short Name: *
Code: I
Price: 0 N

L .
.
0K Cancel Browse |

FIG.2

Menu Category <!

Long Name: i

Short Name:

OK Cancel Browse I

FIG.3
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INFORMATION MANAGEMEN . ANL
SYNCHRNOUS COMMUNICATIONS SYSTEM
WITH MENU GENERATION

Inventors: Keith McNally

Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 2 of 6 (Figs. 1-7)
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INFORMATION MANAGEMENT AND
SYNCHRNOUS COMMUNICATIONS
SYSTEM WITH MENU GENERATION
Inventors: Keith McNally

Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 3 of 6 (Figs. 1-7)
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INFORMATION MANAGEMEiv i ANU
SYNCHRNOUS COMMUNICATIONS SYSTEM
WITH MENU GENERATION

Inventors: Keith McNally

Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 4 of 6 (Figs. 1-7)

Apple, Exhibit 1010, Page 215




5/6

9°0l14

abossaw Joj bunyiopm

boy mocmmozp

spnwiS a4 b0 meiA sy Boq juug

X&) "JU07) O1§DJ] SS3JRUIN—)UDIND)SIY

Apple, Exhibit 1010, Page 216




INFORMATION MANAGEMENT AND
SYNCHRNOUS COMMUNICATIONS
SYSTEM WITH MENU GENERATION
Inventors: Keith McNally

Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 5 of 6 (Figs. 1-7)
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INFORMATION MANAGEME! Al
SYNCHRNOUS COMMUNICATIONS SYSTEM
WITH MENU GENERATION

inventors: Keith McNally

Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 6 of 6 (Figs. 1-7)
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PATENT

Docket No. 3125-4002US1

Applicant(s) McNally et al.

Serial No. 09/400,413 Group Art Unit: 2173
Filed September 21, 1999
For

Examiner: Cao Nguyen
INFORMATION MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

CERTIFICATE OF MAILING (37 CF.R. 1.8a)
ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231

Sir:

I hereby certify that the attached

Submission of Formal Drawings, Six (6) Sheets of Formal
Drawings (Figs. 1-7); and Postcard

along with any paper(s) referred to as being attached or enclosed and this Certificate of Mailing are being deposited

with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope
addressed to the: Assistant Commissioner for Patents, Washington, D.C. 20231

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

%5@ Oa/?nw

. Osborne
Reg, No. 36,231 ;

Dated: February 26, 2001

CORRESPONDENCE ADDRESS:
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|
f

d
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D (
2 o m
= o =
MORGAN & FINNEGAN LLP > ~ A
345 Park Avenue e O
New York, New York 10154
(212) 758-4800
(212) 751-6849 Facsimile

FORM: CERT.NY
Rev. 05/27/98
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Docket No. 3125—400"_{__‘_4___1_ (/
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant(s) : McNally et al. RECEI VED
Serial No. . 09/400,413 Group Art Unit: 2173 AR 2 U 2q
Filed . September 21, 1999 Examiner: Cao Nguyen GrOup 2100
For : INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

Assistant Commissioner for Patents
Washington, D.C. 20231

LETTER CONCERNING NOTICE OF REFERENCES CITED IN OFFICE ACTION

Sir:

The previous communication dated November 29, 2000 (paper no. 5) recerved
from the U.S. Patent and Trademark Office (PTO) indicates an incorrect patent number for iten:
(c) which is listed as document number 5,912,734. The correct number should read
“5,912,743".

We enclosed a copy of the Notice of References Cited for your reference. To
ensure that the application issues with the correct information, Applicant respectfully requests

correction of said item.

Respectfully submitted,
MORGAN & FINNEGAN

Date: March 8, 2001 QG/L CK/ QM

W Osborne, Reg. No. 36,231

Mailing Address
MORGAN & FINNEGAN

345 Park Avenue
New York, New York 10154
(212) 758-4800
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— Application No. Applie. H(s)

. 09/400,413 McNally et al.
Office Action Summary — e
Cao "Kevin” Nguyen 2173
— - The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1,136 (a). In no evenl, however, may a reply be timely filed
after 51X (6) MONTHS from the mailing date of this communication.
- |f the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will

be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this

communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133)

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704{b).

Status
1)X Responsive to communication(s) filed on __Mar 1, 2001

2a)Xi This actionis FINAL. 2b)_ This action is non-final.

3)__ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quajwe3s C.D. 11, 453 0.G. 213.

Disposition of Claims

4) X Claim(s) _1-19, 31-39, 44-54 56, and 57 is/are pending in the applicz

4a) Of the above, claim(s) is/are withdrawn from considerz

5)X Claim(s) 20-30 and ZB0 — ¥ 3 a A 5S is/are allowed.
6)X Claim(s) _1-19, 31-39, 44-54, 56 _and 57 is/are rejected.
7). Claim(s) isfare objected to.

8)__ Claims are subject to restriction and/or election requirem

Application Papers
9) " The specification is objected to by the Examiner

10} The drawing(s) filed on is/are objected to by the Examiner.
is. a)_| approved b)_disapproved

11) _: The proposed drawing correction filed on

12) 1 The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. § 119
13) _ Acknowledgement is made of a claim for foreign priority under 35 U S C § 119(a)-(d)
a). _ All b) _ Some* ¢c) _None of
1. __ Certified copies of the priority documents have been received.
2 | Certified copies of the priority documents have been received in Application No

3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

*See the attached detailed Office action for a list of the certified copies not received
14) — Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e)

Attachment(s)

15) X Notice of References Cited (PTO-832) 18) || Interview Summary (PTO-413) Paper No(s)

16) EjNunce of Draftsperson’s Patent Drawing Rewview (PTO-248) 19) || Notice of Informal Patent Application (PTQ-152)

17) [ information Disclosure Statement(s} (PTO-1449) Paper No(s) 20) || Other
.
V.S Patemt and Trademark Office _
PTO-326 (Rev 9-00) Office Action Summary Part of PaperNo. ¢
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i Application/Control Number: 09/400,413 Page 2

Art Unit: 2173

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

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

A person shall be entitled to a patent unless --

(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an intemational application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 37 1€ of this title before the invention
thereof by the applicant for patent.

551

2 Claims 1-19, 31-39 and 50-54)are rejected l;nder 35 U.S.C. 102(e) as being anticipated by
Cupps et al. (5,991,739).

Regarding claim 1, Cupps discloses an information management and synchronous
communications system for generating menus comprising: a central processing unit, a data
storage device connected to said central processing unit, an operating system including a graphical
user interface (see figure 2), a first menu stored on said data storage device, application software

for generating a second menu from said first menu, wherein the application software facilitates the

generation of the second menu by allowing selection of items from the first menu, addition of
items to the second menu and assignment of parameters to items in the second menu using the
graphical user interface of said operating system (see col 9, lines 42-67).

Regarding claim 2, Cupps discloses an information management and synchronous

communications system, wherein the second menu is a restaurant menu (see col. 5, lines 27-67).
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Regarding claim 3, Cupps discloses an information management and synchronous
communications system, wherein the second menu is capable of being displayed on the display
screen of a wireless computing device (see col. 4, lines 1-55).

Regarding claims 4 and S, Cupps discloses an information management and synchronous
communications system, wherein selections from the second menu are capable of being
transmitted to a receiving computer by wireless link.(see figures 1-2).

Regarding claims 6 and 7, Cupps discloses an information management and synchronous
communications system in, wherein the computer network is the internet; and selections from the
second menu are capable of being transmitted to a receiving computer via the internet (see col. 9,
lines 16-65 and figure 8-10).

Regarding claims 8-11, Cupps discloses an information management and synchronous
communications system, wherein the second menu is created in conformity with hypertext markup
language or extensible markup language (see col. 10, lines 8-56 and figures 7-10).

As claims 12-19, 31-39 and 50-54 are analyzed as previously discussed with respect to

claims 1-11 above.
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Claim Rejections - 35 USC § 103
3. 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.

This application currently names joint inventors. In considering patentability of the claims
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was
commonly owned at the time any inventions covered therein were made absent any evidence to
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor
and invention dates of each claim that was not commonly owned at the time a later invention was
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a).

4 Claims 44-49 and 56-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Cupps in view of Behr et al. (US Patent No. 6,107,944).

Regarding claim 44, Cupps fails to explicitly teach at least one wireless handheld
computing device on which hospitality application.

Behr teaches wireless handheld computing device on which hospitality application (see
col. 14, lines 1-57). It would have been obvious to one of an ordinary skill in the art at the time

the invention was made to provide wireless handheld computing device on which hospitality

Apple, Exhibit 1010, Page 228




Application/Control Number: 09/400,413 Page 5

Art Unit: 2173

application as taught by Behr to the internet on-line ordering vendor of Cupps; in order to provide
the customer with the hospitality over the wireless communication device. It would enhance user
friendly and to remotely access into the hospitality ordering database.

Regarding claim 45, Behr discloses wherein the communications control module and the
application program interface enable automatic generation of and updating of operator menus or
screen of the handheld (see figures 33-35).

Regarding claim 46, Cupps discloses wherein Messaging format are used which are
conformity with HTML or XML message format (see col. 9, lines 8-65).

As claims 48-49 and 56-57 are analyzed as previously discussed with respect to claims 44-

46 above.

Response to Arguments
5. Applicant's arguments filed on 03/01/01 have been fully considered but they are not
persuasive.

On page 7, Applicant argues that Cupps fails to explicitly teach or suggest “the second
menu is synchronized between the data storage device connected to CPU “. However, the

limitations set forth to reply upon “A customer accesses the online ordering machine through a

client computer that is connected to the Internet. The customer enters the appropriate web
address or universal resource locator (URL) for the online ordering machine. The online order

procedure interacts with the client computer by providing access to a series of web pages that can
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be downloaded to the client computer for the customer's use. Initially, a home web page is
provided to the client computer. The customer can register with the online ordering machine
which is accomplished by filling out information requested through one or more web pages. The
customer is then provided with a web page that prompts the customer for his location as shown in
the exemplary web page. This web page can also obtain the current time at the customer's
location which is returned to the online order procedure. The current time is used to determine
which restaurants meeting the customer's criteria are currently open. In addition, the web page
obtains the type of service that the customer seeks, such as but not limited to take-out service
or delivery service.” See Cupps col. 9, lines 35-65 and figures 2-3F.

On page 7, Applicant argues that the claims invention describe a real-time synchronization
of data on different computers or database. However, the limitation as claimed was not clearly

defined in the claim invention.

I Allowable Subject Matter
6. Claims 20-30, 40-43 and 55 are allowed over the prior art of record.

Applicant has claimed uniquely distinct features in the instant invention which are not

found in the prior art either singularly or in combination. They are an information management
and synchronous communications system for generating and transmitting menus a sub-modifier

menu stored on data storage device and displayable in a window of graphical user interface, and
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application software for generating a second menu from first menu and transmitting second menu
to a wireless handheld computing device or Web page. These features are not found or suggested
in the prior art

The present invention is directed to an information management and synchronous
communications system for generating and transmitting menus. Each independent claims 20 and

40 are identified the uniquely distinct features “a sub-modifier menu stored on data storage

device and displayable in a window of graphical user interface,_and application software for

enerating a second men m first v and transmitting second menu to a wireless handheld

computing device or Web page”. The closest prior art, Cupps (US Patent No. 5,991,739) and
Chen (US Patent No. 5,724,069) discloses convention of user interactive interface providing an
on-line ordering distribution, either singularly or in combination, fail to anticipate or render the

above underlined limitations obvious.

Conclusion
7. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure and provided on the attached Form 892.
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8 THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

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

of this final action.

Response
9 Responses to this action should be mailed to: Commissioner of Patents and Trademarks,
Washington, D.C. 20231. If applicant desires to fax a response, (703) 308-6306 may be used for
formal communications.
Please label “PROPOSED” or “DRAFT” for informal facsimile communications. For after

final responses, please label “AFTER FINAL” or “EXPEDITED PROCEDURE" on the

document.
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Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive,

Arlington, VA. Sixth Floor (Receptionist).
Inquires

10. Any inquiry concerning this communication or earlier communications from the exanune:
should be directed to Cao (Kevin) Nguyen whose telephone number is (703) 305-3972. The
examiner can normally be reached on Monday-Friday from 8:30 am to 6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, John W. Cabeca, can be reached on (703) 308-3116. The fax number for this group s
(703) 308-6360

Any inquiry of a general nature or relating to the status of this application or proceeding

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

PATENT EXAMINER
Art Unit 2773

Cao “Kevin” Nguyen
May 16, 2001

AYMOND J. BAYER%Z‘“'

PRIMARY EXAMINER
ART UNIT 2173
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ELECTRONIC NAVIGATION SYSTEM AND
METHOD

REFERENCE TO RELATED APPLICATIONS

The present application is a continuation of Ser. No.
08/494,198, filed Jun. 23, 1995, now U.S. Pat. No. 5,808,
566, which was a continuation-in-part of Ser. No. 08/265,
094, filed Jun. 24, 1994, now U.S. Pat. No. 5,543,789, the
entire contents of which are incorporated by reference
herein.

REFERENCE TO MICROFICHE APPENDIX

Included with this specification is a microfiche appendix
including 3 sheets of 283 total frames.

A portion of the disclosure of this patent document
contaios material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent

disclosure, as it appears in the Patent and Trademark Office :

patent file or records, but otherwise reserves all copyright
rights whatsoever.

BACKGROUND OF THE INVENTION

The invention relates generally to a system and method
for providing routc guidance and tracking information and
other information from a base unit to a mobile unit over
wireless, wireline, or optical devices. .

The invention more particularly relates to an apparatus
and method for providing to a mobile unit route guidance
and tracking information and other information which has
been calculated and/or stored at a base unit in responsc to a
query from the mobile unit.

Systems have already been developed which provide
geographical or position-dependent information to a mobile
user. Such systems are generally installed in an automobile
or other vehicle. These systems generally include an
on-board geographic database which may be accessed to
determine geographic information, such as locations of
points of interest, directions to points of interest, and direc-
tions between a specificd origin and a destination. An
on-board computer calculates route guidance information
using data from the database in response to user inpils.

Such systems are known as autonomous route guidance
systems since they are independent and self-contained. The
systems generally include a geographic database, position-
ing sensors, and a computer including a keyboard and
display. The geographic database is a representation of a
region or metropolitan arca and may inchude, for example,
street names, navigation attributes, such as tum restrictions
and one-way streels., strect addresses, and points of interest,
such as airports, restaurants and muscums. The positioning
sensors may determine geographic position from RF (Radio
Frequency) triangulation or in response to signals from, for
example, GPS (Global Positioning System), LORAN C or
other similar positioning systcms, and from motion and
direction detectors. The computer calculates route guidance
information in responsc to ioputs from the other system
components as well as from operator input. The route
guidance information is provided o the user in the form of
navigational text or map graphics.

Autonomous route guidance systems have many
drawbacks, however, which have prevented their wide-
spread use. Because the system is autonomous and has an
on-board database, the system must include large storage
capabilitics for storing all of the data which form the
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database. Technologies such as CD-ROM have allowed
storage of an entire database but require stuill a tradeoff
between cost and fast, efficient data access.

Another problem with awtonomous route guidance sys-
tems is maiotenance and currency of the database. As new
strects arc built, or as old streets are recoofigured, as
businesses and other points of interest open and close, the
database on CD-ROM or other media becomes out of date.
In addition, when a database is compiled, it may include
errors which are then replicated in the many copies provided
to users. These errors may require correction in the user
copies by replacing those database copies. Moreover, incor-
rect of outdated information in the databasc can lcad to
errors when calculating routes. When an out-of-date data-
base does pot include the information that a particular
roadway is closed, the system may be unable tu calculate an
alternate route.

Autonomous route guidance system providers may
improve the accuracy of the system by providing occasional
database updates to users. However, distribution of the
database, in a medium such as CD-ROM or floppy disk, to
remoltely located mobile users may be difficult. In addition,
the media themselves are expensive since they may gener-
ally be used only a single time.

Qther aspects of such prior art autonomous route guidance
systems add to their cost and inconvenience. Because the
systems are autonomous, they must include all components,
including the compuier, the database and the position sensor.
Using present technology, such a system is too heavy and
too large to be readily transported by an individual. [n
addition, the complete system has power requirements
which make battery operation impractical. As a result,
autonomous route guidance systems have been limited to
installation in automobiles or other vehicles which can
accommodate the size and power requirements of such a
system. The current best price for a completc autonomous
route guidance system is substantial. This iocludes only the
cost for a single, dedicated autonomous route guidance
system.

Another type of route guidance system has been tested in
Europe using beacons to provide a guidance signal to
on-board equipment. The system directs the usec to travel
from beacon to beacon, creating a stepwise path between an
origin and a destination because of the fixed locations of the
beacons. The navigational information thus provided forms
a generally inefficient routing path from origin to destina-
tion. In addition, such a system does not provide the capa-
bility to query a databasc for information about ncarby
poiats of interest and other geographical information.

Therefore, there is a need for a routing and information
system that continually provides access to up-to-date, cor-
rect geographic information by a remote user. There is a
further need for a routing and information system which can
be implemented on lightweight, portable devices for easy,
convenient transportation and use. There is a further need for
a routing and information system which is independent of
any particular hardware configuration and which may be
implemented on any suitably equipped data processing
apparatus, such as a desktop personal computer, a laptop
computer, a personal digital assistant or even a pager. There
is a further need for a routing and information system which
provides communication between mobile units and a base
unit over any available channel, including wireless, wireline,
and optical channels. There is a still further need for a data
commuaication protocol for providing accurate, reliable
communication in such a system, independent of hardware
configuration and in a compact form.
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SUMMARY OF THE INVENTION

An object of the invention is to provide a method and
system for transmilting route guidance and other informa-
tion from a base unit to a remote unil in a compact form.

Another object of the invention is to provide a method and
system for transmitting route guidance and other iaforma-
tion from a base unil 10 a remote unit in a language
independeat form such that the remote unil can provide the
information to a user in any language or form desired by the
user at the remote unit.

Another object of the invention is to provide a method and
system for transmitting route guidance and other informa-
tion from a base unit to a remote unit in which the amount
of information available at a remote unit can be expanded by
providing the remote unit with information from the base
unit which is not adequately covered by any databases
on-board the remote unit.

The invention provides 2 method and system for provid-
ing route guidance and other information from a base unit to
a remote unit in response 10 a request from the cemote unit.
A query is formatted at the remote unit, the query including
the request, and is transmitted from the remote unil to the
base unit. Requested route guidance information is calcu-
lated at the base unit in response to the query, using a large
up-to-date database Iocated at the base unil. A response 10
the query is formatted at the base unit, the response includ-
ing route guidance information. The response is then trans-
mitted from the base unit to the remote unit for display.

The transmission is made in a compact form through the
use of maneuver arms and combined maneuver arms and
through the use of tokenized forms. These tokenized forms
represent a large amount of textual information by one or
several alphanumeric characters.

A maneuver arm represents a road at an intersection, for
depiction on a display, by one or two endpoint coordinates.
If two intersections are sufficiently close together, a ficst set
of maneuver arms for one intersection and a second set of
mancuver arms for the other intersection are combined to
produce a combined set of endpoints for transmission ia 2
compact form to depict the first set of maneuver arms and
the sccond sct of mancuver arms oo a common display.

The tokenized forms are expanded at the remote unit into
textual driving instructions for each of one or more lan-
guages. In addition, the amount of information available at
a remote unit can be increased by providing the remote unit
with information [rom the base unit which is not adequately
covered by any databases on-board the remote unit.

Other objects, features, and advantages of the invention
will be apparent from the detailed description set forth
below.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention arc set forth with particu-
larity in the appended claims. The invention, together with
further objects and advantages thereof, may be further
understood by making reference to the following description
taken in conjunction with the accompanying drawings,
wherein:

FIG. 1 is a functional block diagram illustrating a system
of the invention;

FIG. 2 is a flow diagram illustrating a method of the
inveotion;

HFG. 3 is a diagram illusirating a data communication
protocol for communicating data from a mobile, or remote,
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upit to a base unit in accordance with the invention and
which is used in conjunction with the system of FIG. 1 and
the method of FIG. 2;

FIG. 4 is a diagram illustrating a data communication
protocol for communicating data from a base uoit 10 a
mobile unit in accordance with the invention and which is
used in conjunction with the system of FIG. 1 and the
method of FIG. 2;

FIG. 5 is a diagram illustrating a suitable sign convention
for mancuver arm endpoint coordinates;

FIGS. 6 to 10 show examples of maneuver arms displays
in a remote unit;

FIGS. 11 to 14 illustrate data that is transferred between
a remote unit and a basc unit in the cxample of FIGS. 6 10
10;

FIGS. 15 to 38 illustrate additional examples of data
transferred between a remote unit and a base unit;

FIG. 39 illustrates a combined maneuver arms display;

FI1G. 40 illustrates some examples of tokens and corre-
sponding expanded English, Spanish, and German text; and

FIG. 41 is a flowchart used for cxplaining operation of a
stripmap request feature of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS
Overview

The invention provides a method of providing route
guidance information and other information from a base unit
to a mobile unil in response to a request from the mobile
unit. The method comprises the steps of formaltting a query
at the mobile unit, the query including the request, commu-
nicating the query from the mobile unit to the base unit, and
calculating route guidance information at the base unit in
response to the query. The method further comprises the
steps of formatting a response to the query at the base unit,
the response including route guidance information, and
communicating the response from the base unit to the
mobile unit. The guidance information may include naviga-
tion instructions from an origin to a destination, information
about one or more points of interest within a particular
region, or other geographically referenced information.

The invention further provides a system for communicat-
ing routing information between a base unit and a mobile
unit. The system comprises an input means at the mobile unit
for providing an origin and a destination. The system further
comprises a calculating means at the base unit for calculat-
ing a route between the origin and the destination. The
system still further comprises communication means for
commuaicating the origin and the destination from the
mobile unit to the base unit and for communicating the route
from the base unit to the mobile unit. The routing informa-
tion may include navigation instructions from an origin to a
destination, information about one or more points of interest
within a particular region, or other geographically refer-
eaced information.

The iovention still further provides a method of providing
routing information to a mobile unit. The method comprises
the steps of providing an origin and a destination from the
mobile unit to a base unil, the basc unit located remotely
from the mobile unit. The method further comprises the
steps of calculating at the base unit a route between the
origin and the destination, and providing the route to the
mobile unit.

The invention still further provides a system for providing
route guidance information to a remote location from a
central location. The system comprises a mobile unit includ-
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ing an input means for providing at leas! a route destination
and an output means for providing an indicalion of the route
guidance information. The system further comprises a first
transmission meaos at the mobile unit for transmitting
destipation data and origin data from the mobile unit, the
destination data being indicative of a route destination and
the origin data being indicative of a route origin. The system
still further comprises a base unit at the central location. The
base unit includes a first receiving means for receiving the
destination data and the origin data from the first transmis-
sion means, a calculating means coupled with the receiving
means for calculating a route to the route destination from a
route origin responsive to the destination data and the origin
data, and a second transmission means for transmitting
routing data, the routing data being indicative of the route.
The system still further comprises a sccond receiving means
at the mobile unit for receiving the routing data from the
second transmission means, the second receiving means
being coupled with the output means for providing the route
guidance information to the input means responsive to the
routing data.

The inveantion also provides a system and method for
providing geographically refercnced information from a
base unit or server to a mobile unit. The mobile unit may be
a transportable device such as a laptop computer or personal
digital assistant (PDA), or may bc a desktop personal
computer or any other device permitting data entry and
display, printing, or sounding of the provided information.

The mobile unit communicates with the base unit using
any available communication system, such as land Lline
telephone link, cellular telephone or radio frequency trans-
mission. Queries are commuanicated from the mobile unit to
the base unit. The query requests route guidance
information, information about a point of interest or other
geographical information. The query is formatted in a speci-
fied protocol. The base unit communicales responses o
queries, the responses also being formatled in a specified
protocol. The responses may ioclude, for example, textual
navigational directions and/or maneuver arms showing
graphical represcntations of strect intersections and the
calculated route through the intersection. Transmitting only
a representation of the intersection, rather than all geo-
graphical features around the intcrsection, allows the
response, including the maneuver arms, to be transmitted
over a1 low bandwidth chanpel. The invention operales
independently of the communication system and is adapt-
able to any system. The invention allows support for many
different mobile unit platforms, taking advantage of each
platform’s capabilities while retaining as much system-level
look and feel consistency as possible.

The base unit includes a geographical database, such as
the Navigation Technologies Corp. navigable map database.
The geographical database stores a variety of geographical
and position-oriented attributes, such as sireet addresses,
turn restrictions and points of interest. The points of interest
are preferably organized according to different parameters,
including point of interest type, such as “restaurant” or
“museum;” point of interest name; city; driving distance;
and/or driving time. The base unit further includes a server
for receiving queries from one or more mobile units, resolv-
ing ambiguities in the queries, determining a response to a
query, and accessing the geographical database as needed.
The server formats a response to the query and communi-
cates the response to the mobile uoit.

In a first mode of operation, an origin and a destination are
entered at the mobile unit. The origin and/or the destination
may be in the form of a street address, an intersection of two
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streets, or a poinl of interest previously identified in the
geographical database. The origin and destination are com-
muaoicated from the mobile unit to the base unit. The base
uait calculates a route between the specified origin and
destination. ‘The routing information is communicated from
the basc unil 1o the mobile unit where it is displayed by the
mabile unit. The display can be a graphical display, showing
map porlions and providing travel directions along with a
display of highway signs and other information. The display
can include textual information providing travel directions.
The mobile unit may supply a digitally synthesized voice
which audibly presents the travel directions to the user. [n
some applications, the display is stylized to display addi-
tional information to the user or to display information in a
more realistic or more informative form.

For exampk, the display can indicate in graphical form
whether an on or off ramp is a tight or gentle tumn by
displaying stylized ramps. Shapepoints, that is, points which
more accurately depict the physical shape of a road, can be
generated either by the base unit or by a remote unit.

In a second mode of operation, the mobile unit formulates
a query requesting information about points of interest
within a specified distance of an origin. The origin may be
specified by street address, intersecting sireets, by geo-
graphic position or by reference to a point of interest. The
query is commuaicated from the mobile uail to the base unit.
The base unit uses the geographical database to formulate a
response. The response is communicated from the base unit
to the mobile uait for display to the user.

In a third mode of operation, a mobile unit provides
information specifying its location to the base uait. A control
upit requests tracking information about the mobile unit
from the base unit. The control unit may be, for example,
another personal computer, coupled to the base unit through
an extemal interface, either directly or through a commu-
nications network. The base unit provides to the control unit
tracking information including the current location of the
mobile unit with respect to the street network and the route
covered by the mobile unit.

The invention further provides a protocol for communi-
cating a query from the mobile unit to the base unit and for
communicaling a response from the base unil to the mobile
unit. The protocol allows transmission of variable length
messages, as required by the individual mobile unit or
commuanication link. The protocol includes error checking,
time stamping and subscriber informatioa.

The protocol further includes information specifying ori-
gin and destination, for a query, and message type aod
message contents, such as route information, for a response.

The invention thus provides geographically referenced
information from a base unit 10 a mobile unit, the mobile uait
needing only data entry and display devices and a commu-
nications link. An advaatage of the invention is that the
invention provides this capability in 2 mobile unit which
does not require on-board database storage or position
finding equipment at the mobile unit.

A further advantage of the invention is that the invention
provides a2 mobile unit with access to a larger, more com-
prehensive database. For example, prior art CD-ROM-based
databases are limited 10 600 MB of storage which may be
sufficient to store map information for only a single metro-
politan region. In contrast, the invention allows the mobile
upil fo access map information for many metropolitan
regions or an entire nation, as well as other information, such
as on-line yellow page information or news, weather and/or
wraffic advisory information, which may be provided by
third-party information providers. Such information can be
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provided on a2 geographic specific basis. A still further
advantage of the invention is that the invention permits
automatic, real lime database updales by maintaining the
database only at the base unit, avoiding the need 1o distribute
database updates to the mobile uaits.

A further advantage of the invention is that the invention
provides a method for communicating requests for routing
information and responses including routing information in
which the method is independent of specific hardware. A
further advantage of the invention is providing a system
which can be implemented using any commoanly available
hardware devices, including laptop computers, personal
digital assistants and other transportable units communicat-
ing via wireless, wireline, and/or optical systems.

A still further advantage of the invention is efficiently
conveying complex information, iocluding graphical
information, over communication channels having a limited
bandwidth using data compression and a novel protocol, to
be deseribed in detail below. This allows a system in
accordance with the invention to dypamically transmit
selected map portions for display on a capable mobile unit.
The geographical information may be saved at the mobile
unit for later retrieval and display, without having to again
access the base unit.

System Description

FIG. 1 is a functional block diagram of a system 10
embodying the invention. The system 10 includes a base unit
12 and a plurality 14 of remote units arranged to. commu-
nicate with the base unit 12. The base unit 12 includes a
cenlral processing unit (CPU) and a program memory which
stores programs for performing the functions described
below. IBM RS/6000 series computers are suitable for such
a purpose, however, many other computer systems can be
used. The plurality 14 of remote units may include, for
example, a desktop personal computer (PC) 16 such as IBM
compatible PCTs and the Apple Newton, a laptop personal
computer (PC) 18, or a pager 20. Suitable program lan-
guages include ANSI C and MS-Visual Basic.

The plurality 14 of remote units may include any number
of mobile units. The base unit 12 is preferably located at a
single, central location. One remote unit may be perma-
nently located at a single site, such as desktop personal
computer 16. Aoother remote uwoit may be mobile or
transportable, such as laptop personal computer 18 or pager
20. As used berein, the term “mobile unit” includes both
remote units which may be pcrmancatly located at a single
site and remote units which are mobile or transportable.

Communications between the base unit and the remole
units are packetized. A packet contains one or more mes-
sages.

The desktop personal computer 16 is an example of one
type of mobile unit which may be included in the system 10.
The desktop personal computer 16 preferably includes a
modem 22, a memory 26, a keyboard 28, a display 30 and
a microprocessor 32. The modem 22 is adapted to be
coupled 1o a telephone line 24. The telephone line 24 is in
turn coupled to the commercial telephone system 25. The
modem 22 may be, for example, a secial (dial-up line)
modem such as a modem compatible with an AT command
set which is built into the deskiop personal computer 16, a
stand-alone modem, or a PCMCIA modem. Alternatively,
the modem may be for use with a specialty wireless trans-
mission petwork such as ARDIS, CDPD (cellular digital
packet data) or RAM. Still further, the modem may be of 2
type custom designed for the desktop personal computer 16.
The modem 22 forms a, (ransmission means at the mobile
unit for transmitting the origin and the destination and a
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receiving means at the mobile uait for receiving the
responses, including the route, from the base unit 12.

The microprocessor 32 responds to program instructions
and data stored in the memory 26. To activate the system 10,
a user manipulates the keyboard 28 10 formulate a request.
The request may, for example, seek the route between an
origin aad a destination. The keyboard 28 thus provides an
input means at the mobile uait for providiag an origin and
a destination. The desktop PC 16, under control of a program
of instructions stored in the memory 26, conveys the request
over the telephone line 24 to the base unit 12. The base unit
12 formulates a response to the request and conveys the
response over the telephoae line 24 to the desktop PC 16.
The response to the request is displayed oa the display 30.
The display 30 thus forms an output means at the mobile unit
for providing an indication of the route provided in the
response. In addition, the response may be stored in the
memory 26 for later retrieval and display. The-memory 26
thus provides a storage means at the mobile unit for storing
the route communicated from the base unit.

The laptop personal computer 18 is another example of a
mobile unit which can be used in the sysiem 10. The laptop
PC 18 includes a modem 34, a memory 44, a position locator
42, a keyboard 44, a display 46 and a microprocessor 48.
The modem 34 is coupled to an anteana 36 for sending and
receiving cellular telephone calls in conjunction with the
cellular telephone system 38, which is a portion of the
commercial telephone system 25. The modem 34 may be,
for example, any of the modem types described in conjunc-
tion with the modem 22 of the desktop personal computer
16.

The microprocessor 48 operates in response to program
instructions and data stored in the memory 40. The position
locator 42 provides the geographical position of the laptop
PC 18. For example, the position indicator 42 may perform
radio frequency (RF) triangulation or may be responsive to
GPS (Global Positioning System), LORAN C signals or
other satellite positioning systems for providing latiude and
longitude positioning information. The position locator 42
thus provides a position determining means for determining
the geographical position of the mobile unit. The laptop PC
18, in response to the program instructions stored in the
memory 40, provides a request over the commercial tele-
phooe systcm to the base unit 12. The request may be, for
example, for the route between an origin and a destination.
‘The origin may be specilied either by manipulating the
keyboard 44 or by providing the latitude and longitude
information produced by the position locator 42. The base
unit 12 provides a respoanse to the request to the laptop PC
18. The response is displayed on the display 46.

The pager 20 provides another example of a remote uanit
which can be used in the system 10. The pager 20 includes
an RF interface 50 coupled to an antenna 52 for receiving RF
signals from an anteona 54 coupled to the base unit 12. The
pager 20 further includes a microprocessor 56 respoasive to
program instructions and data stored in a memory 58. In
response to information transmitted from the base unit 12
and received at the antenna 52, the microprocessor 56
displays information, such as geographical directions, on a
display 60.

In another mode of operation, one mobile unit, such as the
desktop personal computer 16, may track another mobile
unit, such as the laptop personal computer 18, using the
system 10. A user of the desktop personal computer 16 may
manipulate the keyboard 28 to request route guidance infor-
mation such as tracking information.

‘The requesl is transmitted over the telephone line 24 to the
base unit 12. The base unit 12 formulates a response based
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on the geographic position information provided by the
position locator 42 of the laptop PC 18. The respoase is
transmitied over the telephone line 24 to the deskiop per-
sonal computer 16 for display on the display 30.

Thus, the system 10 provides geo-referenced information
over, for example, wireless and wireline devices to mobile
and remote users. It is understood that the communications
technologies and the mobile units illustrated in FIG. 1 may
be combined in ways other than those illustrated in FIG. 1.
For example, the desktop personal computer 16 may include
an RF interface such as the RF intecface 50 of the pager 20.
Similarly, the modem 34 of the laptop PC 18 may be adapted
for coupling directly to a telephone line such as telephone
line 24. In addition, other types of mobile units, such as
personal digital assistants (PDAs), may be included in the
system 10. Moreover, mobile uails may access the base unit
indirectly by communicating direcily with a third-party
information provider, such as Prodigy™, which in turn
conveys querics to and responscs from the base unit 12. In
accordance with the invention, the invention operates inde-
pendently of particular hardware configurations of the plu-
rality 14 of remote units and of the communicatiops system.

‘The base unit 12 includes an I/O interface 62, a query
resolver 64, a route calculator 66, a distance and time travel
estimator 68, a surroundings explorer 70, a map databasc 72,
an on-line traffic and map updater 72U, and a third-party
data integrator 80. The I/O interface 62 includes a telephone
interface 74 for coupliog the base unit 12 to the commercial
tclephone system 25 including the telephone line 24. The /O
interface 62 further includes an RF interface 76 for coupling
the base unit 12 with RF communication devices such as an
antenna 54. The /O interface 62 and the modem 22 thus
provide a communication means for communicating an
origin and a destination from the desktop personal computer
16 to the base uwit 12 and for communicating a route from
the base unit 12 to the deskiop personal computer 16. The
1/0 interface 62, the modem 34 and the antenna 36 provide
2 communication means for communicating the origin and
the destination from the laptop personal computer 18 to the
base unit 12 and for commuaicating the route from the base
unit 12 to the laptop personal computer 18.

The /O interface 62 may further include a nctwork
interface 75 for coupling the base unit 12 1o one or more
wireless or wireline communication networks such as CDPD
(cellular digital packet data), TCP/IP (transmission control
protocol/Internet protocol), ARDIS or RAM. The 1/0 inter-
face 62 may further include an external interface 77 for
coupling the base unit 12 to a control unit 84. The control
unit 84 provides an external link to the base unit 12 and may
be, for example, a personal computer coupled over a wire-
less or wireline network or a directly connected terminal.
The control unit 84 may include, for example, a keyboard 86
and a display 88. The control unit 84 may request tracking
information about the location of one or more mobile units.
For example, a mobile unit may be located in an armored
vehicle transporting valuables along a specified route. The
control unit may receive tracking information from the base
unit and, if the mobile unit in the armored vehicle varies
from the specified route by a predetermined amount, sound
an alarm or trigger some other action.

The /O interface 62, including the telephone interface 74
and the RF interface 76, provide a means for coupling the
base unit 12 with communications media such as the com-
mercial telephone system and other wireline and wireless
devices. The 1/O interface 62 thus receives queries from the
plurality 14 of remote units and transmils the responses from
the basc uait 12 to the plurality 14 of remote units. The /0
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interface 62 therefore provides a receiving means at the base
unit for receiving the origin and destination and a transmit-
ting means at the base unit for transmitting the route (o a
mobile unit.

The query resolver 64 reccives the request from the 1O
interface 62. When a request is entered at one of the plurality
14 of remote units, a mistake may be made.

For cxample, in manipulating the keyboard 44 of the
laptop personal computer 18, the user may have entered.
“O’HAIR,” intending to enter “O’HARE,” indicating
O'Harc Airport. Other ambiguitics may be in the format of
the address provided, in the latitude and longitude of the
position provided, or in the definition of cross streets

The function of the query resolver 64 is to resolve such
ambiguities in the query at the base unit 12 and convey the
query for further processing.

After the query resolver, the query is routed to the route
calculator 66. In a maaner well known in the art, the route
calculator 66 determines a route between a specified origin
and destination using the map database 72. The map data-
base 72 may be, for example, the navigable map database
maintained by Navigation Technologies Corp. The map
database 72 preferably includes an accurate, complete, and
up-to-date representation of geographic information such as
addresses, street names, navigation atiributes (including turn
restrictions, one-way sireets, physical dividers, relative
heights, freeway sign text, and so forth), as well as point of
interest categories, such as parks, schools, hospitals,
restaurants, and golf courses associated with the geographic
information. The on-line traffic and map updater 72U
receives updating information from map database vendor(s)
81 and traffic information providers 83 and maintains map
database 72 current.

[n determining the route, the route calculator 66 prefer-
ably takes into account routing restrictions such as toli road
avoidance, tum restrictions at a specified time of day, and
other restrictions. Such routing restrictions may be specified
by an operator at the base unit 12 in response to a temporary
condition or may be added to the map database 72 when the
restrictions become natiogally available. The route calcula-
tor 66 thus forms a calculating means at the base unit for
calculating a route between the origin and the destination.
The map database may be divided into geographic areas
such as metropolitan areas. Providing the route calculation
function in the base unit 12 reduces the data storage and data
processing requirements for the remote units. In certain
applications, however, it may be desirable to provide the
remote units with a limited route calculation function.

Afler a route has been calculated, the route is conveyed
from the route calculator 66 to the /O interface 62. The [/O
interface 62 formats a response to the query. The response
includes the route guidance information determined by the
route calculator 66. The [/O interface 62 then communicates
the response from the base unit 12 to the mobile unit which
originally requested the information.

If the query requests a distance or a time of travel, the
query is forwarded to the distance and time travel cstimator
68. The distance and time travel estimator 68, in response to
the query and using the map database 72, formulates a
response (o the query. The response is conveyed from the
distance and time travel cstimator 68 to the 1/0 interface 62.
The response is formatted at the 1/0 interface 62 and
commuaicated from the base unit 12 to the mobile unit
which originally requested the information.

If the query requests information about points of interest
in the area surrounding 2o origia, the query is conveyed to
the surroundings explorer 70. The surroundings explorer 70
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provides an optimized method for searching for points of
interest satisfying specified criteria or parameters such as
time or distance. For example, the surroundings cxplorer 70
may locate all McDonald's™ restaurants within a specified
driving distance or dniving time of a specified origin, or 1t
may locate the McDonald’s™ restaurant nearcst the speci-
fied origin. The origin and search parameters are specified in
the query ceceived from the mobile unit. In response to the
query, the surroundings e¢xplorer 70 accesses the map dala-
base 72 and searches outward from the specified origin. The
surroundings explorer 70 analyzes paths in the map database
72 over which a mobile unit, in a car for example, could
legitimately travel. The surroundings explorec 70 examines
the associated point of interest information for entries sat-
isfying the specified search parameters. The surroundings
explorer 70 thus determines which poiats of intercst satisfy
the query. The information is then conveyed from the
surroundings explorer 70 to the L/O interface 62 and a
response is formatted. The response is then communicated
from the base unit 12 to the remote unit which requested the
information.

The third-party data integrator 80 provides additional data
such as on-line yellow pages information or news, weather,
and/or traffic advisory information for responding to queries
from a mobile unit. The additional data are preferably
received from other information providers, illustrated in
FIG. 1 as functional block 82.

The additional data may also be added directly to and
located within the map database 72. The additional data may
be supplied external to the base unit 12 via any known data
communications network.

The functions performed by the base unit 12, as described
above and illustrated in the functional block diagram of FIG.
1, are performed in a data processing sysiem. The data
processing system may be in one or more units and include
a processor for executling program iostructions, a memory
for storage of the program instructions and data such as the
map database 72. The data processing system further
includes other equipment such as digital logic for imple-
menting the /O interface 62 for receiving querics and
sending responses. The data processing system may include
a display and a keyboard as an operator interface.

FIG. 2 is a flow diagram illustrating a method of the
invention. The method begins at step 100 where communi-
cation is established between the mobile unit and the base
unit 12. Performance of this step is largely dependent on the
specific implementation of both the base umit 12 and the
mobile unit. For example, with reference to FIG. L, the
desktop personal computer 16 would establish communica-
tions using the modem 22 to place a telephone call over the
telephone line 24 to the base unit 12. The telephone interface
74 of the base unit 12 and the modem 22 would establish
communication in 2 manaer well known in the art. Similarly,
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which the route calculator 66 (FIG. 1) of the base unit 12 1s
to calculate the route. Certain commuaications transport
protocols, specific 10 the particular bardware implementa-
tion of the system 10, may prepend or append characters or
other control bits to the control and data bits which form the
query. For example, the modem 22 of the desktop PC 16
may include handshaking bits or signals to be used by the
telephone interface 74 of the base unit 12 for processing the
query. At step 104, the query is transmitted from the mobile
unit to the basc upit 12.

The method continues at step 106, where ambiguities in
the query are resolved by the query resolver 64 (FIG. 1).
Ambiguities may be in the form of spelling errors in the
identification of an origin or a destination, an inconsistent
latitude or longitude specification, and the like. At step 108,
if the query resolver 64 canoot resolve the ambiguity, an
error message may be communicated from the base unit to
the remote unit at step 110, and the query must be repeated.

The method continues at step 112, where the query type
is identified. The query may be one of several different
types, includiog a route query, a point of interest query, a
language query, or a melro area query.

A route query asks the base unit 12 to identify a route
between a specified ongin point and a specified destination
point. A route query includes the origin and the destination.
A point of interest query requests a list of points of interest
which satsfy specified criteria. For cxample, a point of
interest query might request a list of all restaurants of a
specific type, such as McDooald’s™, within a specified
distance or a specified driving time of a specified origin. A
language query requests a list of available languages for
display of information at the mobile unit or specifies the
language (such as English or Dutch) in which the routiog
information is 1o be displayed at the remote unit. Such
language queries are not needed if the language independeant
mode (to be described below) is being used. A metro area
query requests a list of available metropolitan areas or
specifies the metropolitan area withio the map database 72
(F1G. 1) to be used for responding to the query. For example,
a query which has as its origin “77 W. Chestnut Street” in
Chicago must specify the Chicago metropolitan arca rather
than, for example, the Cincinnati metropolitan area, in order
to prevent confusion. If a query cannot be ideatified, an error
message is gencrated at step 110 and the query must be
repeated. After the query type has been determined at step
112, the query is routed to, for example, the route calculator
66, the distance and travel estimator 68, and/or the surround-
ings explorer 70 (FIG. 1) for processing.

The method continues al step 114, where the query is
fulfilled. For example, if the query requested routing infor-
mation between an origin and a destination, the route
calculator 66, operating in conjunction with the map data-
base 72, calculates a route between the orgin and the
destination. Similarly, if the query was a point of interest

the laptop personal computer 18 would establish communi-
cations with the base unil 12 by completing a telephone call
through the cellular telepbone system 38. However, the basic
operation of the invention is independent of the particular
hardware and communication channels employed.

The method continues at step 102, in which a query is
formatted at the remote unil. The query is formated in
accordance with the protocol of the invention, to be
described in further detail below in conjunction with FIG. 3.
The query comprises a serial stream of data and control bits.
The control bits, for example, identify the remote user
originating the query. The data bits specify the precise
request being made of the base unit. For example, the data
bits may specify an origin point and a destination point, from
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query, the surroundings explorer 70 will determine poinis of
interest which satisfy the query.

The method continues at step 116, where the responsc to
the query is formatted. The response is formatted in accor-
dance with a data communications protocol to be described
in detail in conjunction with FIG. 4. The formatted responsc
includes couotrol and data bits. The control bits specify
information such as the mobile unit which initiated the
request. The data bits specify the information, such as route
guidance information, which fulfills the query. At step 118,
the method concludes when the response is electromaguoeti-
cally transmitted from the base unit 12 to the mobile unit.

Refermring now to FIG. 3, it is a diagram illustrating a data
commuaication protocol for communicating data from a
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mobile unit to a base unit in accordance with the invention
and which can be used in conjunction with the system of
FIG. 1 and the method of FIG. 2. The protocol illustrated in
FIG. 3 15 defined by a communications syntax including
variable message lengths, allowing as little or as much data
iransfer as necessary for the specific application require-
ment. In this implementation example, the protocol can be
uscd across all communications systems, as long as the
printable, seven-bit ASCII character set, plus the “newline™
character (0x0A) can be transmitted by the communications
system.

The transmitted character set consists of the principal
ASCII character set plus the newline character.

To transmit bytes of data which do not fit in this character
set, or for communication protocols which do not allow
transmission of the newline character, an escape mechanism
is provided to allow transmission of these characters. For
communication in binary format, numeric fields or numeric
values are transmitted using two's complement notation, in
network byte order (most significant byte first, followed by
bytes of decreasing significance). Floating point numbers
are transmitted using the IEEE 64-bit double precision
format, with the most significant byte transmitted first.

Only a single query message 120 is needed to transmit a
query from a mobile unit to the base uoit 12 This query
message 120 provides for both current location tracking
information as well as route calculation requests. The query
message 120 includes a plurality of fields 122. Each field of
the plurality 122 of ficlds is separated by a delimiter,
preferably the vertical bar | (ASCII code 0x7C). The start
of the query message 120 begins with a delimiter character.
The end of each message is marked by a delimiter character
immediately followed by a newline character (ASCII ende
0x0A), represented in FIGS. 3 and 4 as “\n”. Any characters
between the ending newline character and the starting delim-
iter are preferably ignored by the base unit 12 and the mobile
unit.

As noted, the query message 120 includes a plurality of
fields 122. Some communications transport protocols may
prepend or append characters for coatrolling commuaication
of the message in accordance with the specific hardware
implementation of the system 10.

The query message 120 includes a message length field
124. This field specifies the length of the query message 120.
The message length ficld 124 may also include a compres-
sion marker 125 indicating the compression status of the
message. For example, the compression marker 125 may
take on a first value if the query message 120 is compressed
using a current phrase compression table. The compression
marker 125 may take on a second value if the query message
120 is compressed using the curremt dictionary (bit
compression) table. The compression marker 125 may take
on a third value if the query message 120 is compressed
using the L-Z (Lev-Zempel) compression algorithm. And
the compression marker 125 may take on a fourth value or
simply oot be present if the query message 120 is oot
compressed in any way.

The query message 120 further includes a cyclical redun-
dancy check (CRC) field 126. This field is preferably the
camputed CRC-16 of the query message 120, starting with
the delimiter following the CRC field 126 up to and includ-
ing the ending newline, as acmally transmitted (ie., as
compressed). The query message 120 further includes a time
stamp field 128 which gives the number of seconds since the
epoch (00:00:00 GMI Jan. 1, 1970) when this message was
sent. Preferably, messages older than 20 minutes will be
ignored when received by the base unit 12.

5

40

50

60

65

14

The query message 120 further includes a subscriber
identificr ficld 130. The information provided in this ficld
may be used for billing and audit information. The query
message 120 further includes a message identifier field 132.
The characters in this ficld are uscd to tag responsc messages
transmitted from the base unit 12 to the requesting mobile
unit. The base unit 12 will place the characters in the
message ID ficld 132 io any return message so that the
mobile unit may determine what original message the base
unit 12 is responding to. The query message 120 further
includes an identificr ficld 134, which provides ideatification
information uniquely identifying the mobile unit which
transmitted the query message 120. The identification field
134 is used for tracking and communications addressing.

The query message 120 further includes a latitude ficld
136 and a longitude field 138. These fields specify the
current position of the mobile unit by latitude and longitude,
respectively. By default, the currcat latitude and longitude
provide the origin for all routing requests, and also provide
the position used for default tracking address translation.

The query message 120 further includes an origin field
140. The origin ficld 140 specifics the origin address for a
routing information request. If this field is empty, the current
position specified by the latitude field 136 and the longitude
ficld 138 is used as the origin address. The query message
120 further includes an origin type field 142, which may be
cither an address or a point of interest category (such as
“restaurant”, “museum” or “airport”™) which is recognizable
by the base unit 12.

The query message 120 further includes a destination field
144, which specifies the destination address if routing infor-
mation is requested by the mobile unit from the base unit 12.
If the destination field 144 is empty, then no route is
calculated by the base unit 12. Instead, the message 120 is

5 considered 1o be a tracking message only, merely providing

the location of the mobile unit.

‘The query message 120 further includes a destination type
field 146 which specifies the type of destination. For
example, the destination may be an address or a poiot of
interest category recognizable by the base unit 12. For
example, the point of ioterest categories may include
“restaurant”, “airport”, or “muscum.” As onc example, the
destination type field 146 may be “restaurant”, and the
destination field 144 may be “McDonald’s™".

The query message 120 further includes a destination
limit fickd 148. This field specifies a limit for point of interest
searches. Such a search will be limited to the range specified
by the value in the destination limit ficld 148 about the
origin. For example, if the destination limit field 148 is
empty or has a value 0, the base unit 12 preferably interprets
this to indicate that the nearest point of interest satisfying the
requirements specified by the destination ficld 144 aod the
destination type field 146 should be located. If the deslina-
tion limit field 148 is noa-zero, then the limit specified sets
the maximum range scarched for a matching point of
interest. If no matching point of interest is in the range
specified, a “no maitch™ route error is returned.

The value of the destination limit specified in the desti-
nation limit field 148 depends on the limit type field 150.
‘The limit type field 150 determines what unit of measure-
ment is in the destination limit field. For example, the limit
type field may take on a first value (for example “M™) when
the destination limit specifies a straight line distance. The
limit type field 150 may take on a second value when the
destination limit is driving distance. Or, the limit type field
150 may take on a third value when the destination limit is
driving time, in minutes.
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‘The query message 120 concludes with an ending field
152. The ending field 152 preferably includes the newline
character, represented in FIG. 3 as “\n™.

Before the ending field 152, the query message 120 may
also include additional optional fields which specify addi-
tional information or scrvice requests from the mobile unit
10 the base uait 12. For example, the query message 120 may
additionally specify a text message 1o an operator of the base
unit 12, or specify whether the base unit 12 should provide
mancuver arms information or combined mancuver arms
information along with route guidance text. The query
message 120 can also specify, for example, whether the base
unit 12 should send route stripmap information for a speci-
fied strip width with the returned route text, whether the base
unit 12 should send responses in a language independent
manner, and/or whether map information should be sent by
the base unit 12 in bitmap or vector form.

Maneuver arms information is used to represent inlersec-
tions along the route determined by the base unit 12.
Combined mancuver arms information can be provided
when Iwo intersections are sufficiently close together.
Further, the query message 120 can additionally specify
routing options such as route calculations which avoid tolls,
avoid left turmms or avoid limited access roads, or specify a
time of day for the start of the route. Still further, the
message 120 could optionally request additional information
from the base unit 12, such as a list of point of interest types,
a list of points of interest maiching search criteria or a list of
files which may be communicated from the base unit 12 to
the mobile unit to provide descriptive information.

Referring now to FIG. 4, FIG. 4 illustrates a data com-
munications protocol for commuricating data from a basc
unit to a mobile unil in accordance with the invention and
which can be used in conjunction with the system of FIG. 1
and the method of FIG. 2. In FIG. 4, a response message 160
is illustrated as including a plurality of fields 162.

In accordance with the invention, the response message
160 may be transmitted in a continuous stream of dala,
called the burst mode, or in a plurality of discrete responses
to queries for data, called the normal mode. The mode of
data transmission can be specified by the mobile unit, for
example, in an additiopal ficld included in the query mes-
sage 120. In the burst mode, the base uait 12 transmits data
as fasl as possible, without waiting for requests from the
mobile unit. In the normal mode, the base unit 12 sends a
packet, then waits for the mobile unit to request the oext
packet before sending the next packet.

As mentioned above, the response transmitted from the
basc unit 12 to a mobile unit may include mancuver arms
information. Maneuver arms are graphical vectors used by
the mobile unit for displaying a graphical representation of
an iotersection to be traversed. At least three types of visual
information can be transmitted by the base unit. These
include a geomelric representation of the intersection,
including arms representing the strects approaching an inter-
section and the aogles at which the streets approach the
intersection. The fransmitted information can further include
which of the streets is included in the route to be travelled
50 that, for example, that sireet may be highlighted in the
graphical display. The transmitted information can further
include information about street signs located at the inter-
section.

In one embodiment, the maneuver arms information
includes only sufficient data to create a display showing only
what the driver of a vehicle containing the mobile unit will
see as Lhe driver traverses the displayed intersection. Other,
extraneous information, such as a map of the region around
the intersection or of the cntirc metropolitan region, is not
trapsmitted.
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Transmitting only a represeotation of inlersections to be
traversed, rather than extrancous information, greatly
reduces data transmission and storage requirements. Thus, a
relatively low bandwidth channel may be used for trapsmit-
ting querics and responses between the base unit 12 and the
mobile unit. For example, a chaanel having a bandwidth as
low as 1,200 bits per second may be used. In contrast,
transmilting extrancous information may require a band-
width as high as | megabil per second. Since, with the
invention, the amount of data transmitted is relatively small,
the entire response, including maneuver arms information,
may be transmitted in a reasonable time, even at a low
bandwidth. In addition, since only pertineat information
about intersections is transmitted, only a small amount of
memory, such as memory 26 of the desktop personal com-
puter 16 (FIG. 1) is required at the mobile unit.

Aller an intersection has been traversed, the display is, in
general, updated to show the next iotersection to be
traversed, using maneuver arms information reccived from
the base unit aod stored in memory. The display can be
updated in response to operator control, for example, by
operating a swilch or by voice control, or automatically in
response 1o a position sensor such as the position locator 42
of the lapiop personal computer 18 (FIG. 1).

The response message 160 preferably includes a message
length ficld 164 which specifies the length of the responsc
message 160. In addition, the message length field 164 may
include a compression marker character 165. The compres-
sion marker character 165 may take on one of a number of
values. For example, the compression marker character 165
may take on a first value if the response message 160 is
compressed using the current phrase compression table. The
compression marker character 165 may take on a second
value if the response message 160 is compressed using the
current dictionary (bit compression) table. The compression
marker character 165 may take on a third value if the
response message 160 is compressed according to the L-Z
(Lev-Zempel) compression algorithm. The compression
marker character 165 may take on a fourth value or simply
not be present if the response message 160 is not compressed
in any way.

The response message 160 further includes a CRC field
166 which is preferably the computed CRC-16 of the
message 160, starting with the delimiter following the CRC
field 166 up 1o and including the ending character of the
message 160. The response message 160 further includes a
time stamp field 168 which specifies the number of seconds
since the epoch (00:00:00 GMT Jan. 1, 1970) when this
message was sent. Preferably, messages older than 20 min-
utes will be ignored by the mobile unit which receives the
message.

The response message 160 further includes a subscriber
identifier field 170. This ficld preferably specifies informa-
tion used for auditing, billing and authorization.

‘The response message 160 further includes a message
ideantification field 172. ln accordance with the iovention, the
contents of the message identification field 170 of the
response message 160 match the contents of the message [D
ficld 132 of the query message 120.

The response message 160 further includes an identifier
field 174. Preferably, the contents of the identifier field 174
of the response message 160 match the contents of the
identifier ficld 134 of the query message 120.

The response message 160 also includes a type field 176
and a message field 178. The type field 176 specifics the type
of the message contained in the message field 178. For
example, the type field 176 may have a first value (for
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example type “R™) specifying that the message field 178
contains route trackiog address translation information.
Such 2 message would result: from the base unit 12 having
received a route tracking query. The message in the message
field 178 is then the address corresponding to the current
position (latitude, longitude). The type ficld 176 may have a
second value specifying that the message field 178 includes
route guidance information. This message would result from
the base unit 12 having received a route calculation request.

The message is the set of driving instructions. The instruc-
tions will contain several lioes of text, each separated by
carriage return/newline characters. There may be several
messages of this type communicated for a single route. Each
message will correspond to a single maneuver if arms are
requested, or be the complete text if arms are not requested.

The message type field 176 may take on a third value to
indicate that the message field 178 contains a2 download of
information. This message would result from a query
requesting particular information from the basc unit 12. The
type field 176 may take on a fourth value to indicate that the
message field 178 contains an error message. For example,
the latitude and longitude specified by the latitude ficld 136
and the loogitude ficld 138 in the query message may be
outside the specified metropolitan region, or the specified
address may be invalid or not found for a route calculation.
The message ficld 178 contains the error text defining the
error.

The type field 176 may take on a fifth value to specify that
the message field 178 contains a query response. Such a

message would be the result of 2 query made of the database, :

for example requesting a list of point of interest types. The
message field 178 includes the query data.

The response message 160 concludes with an cnding ficld
180. Preferably, the ending field 180 includes tbe newline
character, illustrated in FIG. 4 as “\n".

The use of maocuver arms will now be described in
greater detail. Maneuver arms are used to depict roads at
intersections. If maneuver arms information is requested by
a remote unit, the basc unit 12 generates the mancuver arms
information in a mapeuver arm geperation module and
provides this arms information for a current maneuver to the
remote unit. The remote unit, for example computer 18,
processes this information and displays the information on a
display, for example display 46. The base unit 12 provides
the information to the remote unit in the following form:

FromName; ToName; x,, ¥,: X2, ¥> [. . . : X ¥,

“FromName" is the road being driven on at the beginning
of the mancuver. “ToName” is the road being driven on at
the end of the maneuver (except for the first maneuver). The

x, y values specify the endpoints of the arms from an origin, $

which is sct at the intersection. Each arm starts at the origin
and radiates outward to an endpoiot x, y. In one preferred
embodiment, x and y are integer values between —100 and
+100. The base unit 12 scales and rotates the arms so that the
from road is vertical on the display and approaches the
intersection from the bottom. If there are any arms, in
general there will be at least two: a first arm to represent the
“from” road using x, and y,. and a second arm 1o represent
the “to” road using x, and y,. Other arms specified by x,, and
Y, are used to represent any additional roads at the inter-
section. The sigas of the x and y coordinates are shown in
FIG. §.

In one embodiment, Lhe endpoint coordinates of the first,
or from, arm are 1, 99 so that the first arm appears to be
going straight up from the bottom of the display to the
origin. The other arms are mapped relative to the position of
this first arm. In this embodiment, endpoint coordinates of
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99, -1 correspond to an approximately 90° right turn from
the first arm. Endpoint coordinates of -99, 0 comrespond to
an approximately 90° left turn from the first anm. Endpoint
coordinates of 1, =100 correspond to proceeding straight:
ahead through the intersection.

For the first maoeuver, the ToName can represent a cross
street near the beginning of a route to orient the driver even
though this cross street is not to be tumed onto.

FIGS. 6 to 10 illustrate examples of displays in a remote
unit in the course of a trip from 1550 Rockwood St., Los
Angeles, to 280 Emerald St., Los Angeles. In this example,
after the driver enters the from information “1550 ROCK-
WOOD ST, LOS ANGELES™ and the to information “1280
EMERALD ST, LOS ANGELES” the display in the remote
unit informs the driver of the approximate driving distance
and drviog time by displaying “ABOUT 0.4 MILES, 3
MINUTES” (oot showan in FIGS. 6 to 10). Then, as the
driver proceeds, the display displays the textual and graphic
information shown in FIGS. 6 to 10. The directions in
textual form are displayed on the left, and corresponding
maneuver arms are graphically displayed on the right based
on the x, y endpoint coordinates received from the base unit
12. The exact appearance of the display, for example, road
width and road edge color, can be customized by the remote
user.

FIGS. 11 to 14 illustrate the data transferred between the
remote unit and the base uait in the example of FIGS. 6 to
10. More specifically, FIG. 11 illustrates the packet trans-
mitted from the remote unit to the base umit. FIG. 12
illustrates the packet issued from the base unit in response.
FIG. 13 illustraies a second communication from the remote
unit to the base unit. Aad, F1G. 14 illustrates a corresponding
respoanse from the base unit. [n the cxample of FIGS. 11 to
14, oot all of the ficlds shown in FIGS. 3 and 4 are needed
and are thus omitted.

As shown by the “ARMS=Y" designation in an optional
routing aliematives ficld, the request in FIG. 11 includes a
request for maneuver arms information. In the second mes-
sage in FIG. 12, the base unit begins to send maneuver arms
information, in the format described above, via the “ARM=
ROCKWOOD,GLENDALE:1,99;-91,41,90,-42" instruc-
tion. The optional “MORE=Y" instructioa in the fifth mes-
sage of FIG. 12 indicates that there are more packets of
messages to follow. The “MANEUVER=NEXT” and
“ARMS=Y" instructions of FIG. 13 direct the base unit 12
to send the additional information, including maneuver arros
information. This additional information is scat via the
packet shown in FIG. 14.

FIGS. 15 1o 38 illustrate additional examples of data
transferred between a remote unit and a basc unit. FIG. 15
illustrates a packet sent by a remote unit to a base unit which
constitutes the initial log-in commuaication that sets a
non-burst mode and a 1K maximum packet size. FIG. 16
illustrates the response to the request of FIG. 15. FIG. 16 is
a response which merely acknowledges the request of FIG.
15 because there is insufficient information for a route
request or a query.

FIG. 17 illustrates a request to use a Los Angeles, Calif.
database for future requests and FIG. 1B illustrates the
corresponding acknowledgement.

FIG. 19 illustrates a request for a route from 950 S. Flint
Ridge Way to 2043 N. Sacramento along with maneuver
arms. FIG. 20 illustrates a first packet in response to the
request of FIG. 19. FIG. 21 illustrates a request from the
remote unit to the base unit to seod the pext packet of
instructions along with mancuver arms.

FIG. 22 illusirates a response providing the next packet,
as requested. FIG. 23 illustrates a request for the next block
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of iostructions and FIG. 24 illustrates the next block of
instructions. Finally, FIG. 25 illustrates a request for the last
block of instructions and FIG. 26 illustrales the correspond-
ing response.

Thus, FIGS. 19 to 26 together illustrate the communica-
tions to provide the roule from 950 S. Flint Ridge Way 1o
2043 N. Sacramento.

F1G. 27 illustrates a request for a route from 1750 u

20

coordinates specify the coordinates of the second, or b*,
intersection, or “origin.” The arms are specified with respect
to these origins. For example, x,, and y,; are the endpoint
coordinates of the 17 road at the first, or 2, intersection. To
conserve space, coordinates for “ongins” other than the first
can be omitted because they can be reconstructed from the
from/to arm data.

Road to 7530 Orangethorpe, along with maneuver arms.
FIG. 28 illustrates the packet giving the first block of
instructions in response to the FIG. 27 request.

FIG. 29 requests the next block of maneuvers. And, FIG.
30 illustrates the final block of maneuvers.

FIG. 31 illustrates a request for a list of all points of
interest (POIS) of the restaurant type with “HAPPY™ in their
name within 10.0 miles (encoded as “100™ and “M”) of 1855
W. Katella Avenue. FIG. 32 illustrates the response indicat-
ing that there are no such points of interest found which
satisfy the given criteria. FIG. 33 illustrates another request
for a list of poiats of interest of the restaurant type with
“HUNGRY" in their name within 10.0 miles of 1855 W.
Katella Avenue. FIG. 34 illustrates the corresponding
response providing the inforration for two points of interest
satisfying the criteria set forth in the message of FIG. 33. In
FIG. 34, “HUNGRY TIGER SEAFQOOD RESTAURANT"
at “6231 MANCHESTER BLVD, BUENA PARK" is the
first point of interest. The “36” is the type of point of interest,
i.e., restaurant.

The “23606" is a unique identification number for the
point of interest. The “0-0-223-137,4,1" specifies the res-
taurant location relative 1o a known node in the metropolitan
region. The “46646™ is the distance to the restaurant in feet
and the “N" indicates that no additional information regard-
ing the reslaurant is available.

FIG. 35 is a packet sent from a remote unil 1o a base unit

which requests a list of points of interest of the restaurant :

type with “BURGER” ig their name within 10.0 miles of
1855 W. Katella Avenue. FIG. 36 illustrates the first packet
in response to the request of FIG. 35. FIG. 37 requests
additional points of interest in response to the request of
FIG. 35. FIG. 38 provides additional points of interest
satisfying the criteria in the request in FIG. 35.

Tbe invention generates combined mapcuver arms in
situations where turns are required at two different intersec-
tions which are close together. FIG. 39 illustrates an
example of a combined mancuver arm. In the example of
FIG. 39, a slight right turn is required at the corner of Broad
Street and Elm Street and a left turn is required at the
intersection of Elm Street and Main Street. [nstead of
generating maneuver arms for the Broad-to-Elm turn and
another set of maneuver arms for the Elm-to-Maian turm, the
invention generates a single combined mancuver arms
display, as shown in FIG. 39, by the following process.

For cach set of maneuver arms generated at an
intersection, the base unit 12 determines whether there is a
sufficiently close intersection at which the driver must turn.
If sufficiently close intersections requiring turns occur, then
the mancuver arms information for both of thesc intersec-
tions are merged for a single combined maneuver arms
display such as that shown in FIG. 39. For the combined
mancuver arms, the roads arc designated by scts of
endpoints, similar to that described above in connection with
FIG. 5. One acceptable form for combined maneuver arms
is as follows:

FMName' ']'oNa.me. 0!,.0)". x-l' Ya I; x.!l yﬂ; xﬂl; Y.-:

ToName, 0Xg, 0Yer Xp1s Yo15 X620 Y62: Xirs Yiom

‘The ox, and 0y,, coordinates specify the coordinates of the

first, or a®, intersection, or origin, and the ox, and oy,
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Combined textual information is also displayed along
with combined maneuver arms. Thus, aloog with the graphic
display shown in FIG. 39, the following textual instructions
arc also displayed: “Turn slight right on ELM ST. followed
shortly by a left turn onto MAIN ST. Drive 5.6 miles.” Three
or more intersections can be combined.

An additional feature of the invention is the transmission
of message information, that is, the information in message
field 178 in FIG. 4, in a further compressed form. The use
of such a form has at least two advantages. First, use of such
a form allows message information to be {ransmitted elec-
tromagnetically in a more efficient way. Second, use of such
a {orm allow transmission of information from the base unit
12 10 a remote unit in a language independent manner. Upon
receipt of the informatioa in this form, the remote unit then
converts the information for display into expanded textual
instructions in any desired language such as English,
Spanish, Japanese, and/or German. This form will generally
be referred to herein as the language independent form or
language independent mode.

Ia the language independent mode, the textual description
of mancuvers are generated by a token generation module in
base unit 12 and arc transmitted to thc remote unit in a
tokenized form. For example, instructions to:

Tumn left on W. MAIN ST. and dnve 4.3 miles.

Would be transmitted as:

3,W. MAIN ST . 4.3.

1o this example, the *“3” represents the English instruction
10:

Tum left on {blank 1] and drive [blank 2] miles.

The “W. MAIN ST.” field is the information to be inserted
in the [blank 1] position (corresponding to a street sign) and
the “4.3" field is the information to be inscrted in the [blank
2] position. If German language instructions are desired,
then the remote unit displays the following text for a type
“3" instruction:

Auf [blank 1] links shbiegen und [blank 2] Meilen
weiterfahren.

Thus, using the Sth message of FIG. 12 as apother
example, instead of transmitting “Turn LEFT onto EMER-
ALD DR. \r Drive 0.1 miles.” the following tokenized
information is transmitted to convey the same information in
a much more compact form:

3,EMERALD DR.,0.1

FIG. 40 provides additional examples of tokens and
corresponding expanded text in English, Spanish, and Ger-
man.

Upon receiving the tokenized route information, the
remote unit applics a sct of translating instructions contained
in a lookup table implemented, example, in computer 18,
one table per language, or sounding, desired. For example,
the English token translation instructions for a type 3 token
indicate that “Turn left on” is displayed, then the signage or
sireetl name, then “and drive,” then the distance, and then
“miles.” The remote unit can be equipped with a sct of
butions for the user to specify the desired language(s).

‘Translation instruction can be more or less complicated
and can include conditions for added flexibility. For
example, the English token translation instructions for a type
S instruction indicate that “Follow the sign” is displayed
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first, then if the number of signs in the message is greater
than one an *s” should be added to “sign,” then the sign(s)
should be displayed, then “on the ramp.” should be dis-
played. Thus, in one instance a Lype 5 token might produce,
expanded English maneuver text of:

Follow the signs TO O’HARE, TO INDIANA on the
ramp.

In another instance, a type 5 token might produce the
expanded English maocuver text of:

Follow the sign TO CHICAGO oa the ramp.

The remole unit can also convert the miles, information
into kilometers, if desired.

Thus, in the language independent mode, information is
transmitted from the basc unit without regard to any par-
ticular language. Accordingly, the transmission bandwidth
does not depend on the language of the instructions to be
displayed on the display in the remote unit. Because the
remote unit produces the actual texi portion, routes can be
presenied in more than onc language or way cither concur-
reatly or serially, as desired by the remote user, without the
need for additional information from the base unit.

Use of tokens allows remote system users 1o create their
own language formats, if desired, to best fit particular needs
and capabilities. Alternatively, a remote unit can download
language formats (that is, expanded text corresponding to
various tokcns) that have already been created from the base
umit.

The base unit can also provide the remote upits with other
information in addition to the textual directions and maneu-
ver arms information discussed above. In some applications,
a remote user desires more information thaa just the textual
directions and maneuver arms information and more infor-
mation than is stored and maintained in the remote unit. For
various practical reasoas, such as cost, remote umnits gener-
ally have at best only a limited dalabase on-board. Such a
limited database may, for example, include information
and/or maps for a limited metropolitan area.

Even though a remote user may have oo or a limited
on-board database, the invention allows the remote user to
obtain a large amount of information from the basc wuait.
Thus, the invention allows a remole unit to access a large
amount of information without burdening the remote unit
with storage and maintenance of a large database. Such
information can include, for example, maps for a complete
route (not just information about intersections which require
turns) or maps for an area which is simply not covered by
any on-board database.

FIG. 41 is a flowchart which illustrates the operations in
a remote unit, such as compuier 18, for determining whether
the remote unit needs additional information from the base
unit and for obtaining such additional information when it is
needed. In the operations illustrated in FIG. 41, the remote
unit has at small oo-board database.

In step S1, the remote unit requests a route between an
origin and a destination from the base unit using the protocol
shown io FIGS. 3 and 11. The basc uait 12 calculates the
route in route calculator 66 and this roule is received in the
remote unit in step S2. In step $3, the remote unit compares
the route received from the basc unit with map information
stored on-board the remote unit. [n a preferred embodiment,
the comparison is made on a node basis. If any part of the
roule is not adequately covered by on-board maps in terms
of geographic scope/bound or level of detail/content, as
determined at step S4, then the processing proceeds on to
step S5. Otherwise, the processing proceeds on 1o step S7
and is completed.

In step S5, the remole unit requests, from the base unit 12,
stripmaps for those portions of the route which are not
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adequately covered by maps available on-board the remote
unit. Maps are not requested for areas which are adequately
covered by on-board maps. A stripmap can be relatively
simple or it can be fairly detailed and include side roads,
intersections, points of interest, and features for map-
matching in the remote unit. In step S6, the remote unit
receives the requested strip-map information from the base
unt.

A similar procedure is used when a route is within the arca
covered by the on-board database bul the base unit has more
up-to-date information. The remole unit can also download
updated maps, new programs, and the like. Remote units
without any on-board database must obtain all information
from the base unil. A remote unit specifies what information
it needs, using the above-described protocol, based on what
information the remote unit desires and can handie.

Included herewith as Microfiche Appendix A is a copy of
computer code for implementing the packet/message inter-
pretation and parsing functions described above.

As can be scea from the foregoing, the inveation provides
a system and method for providing graphically referenced
information from a base unit or server to a mobile unit in a
compact form. The invention allows the mobile unit to
operate with limited or po database storage or position
sensor requirements. Software for controlling the mobile
unit runs on generic hand-held devices or desktop computers
with wireless or wireline communications capability. A
query, communicated from the mobile unit to the base unit,
and the response, communicated from the base unit to the
mobile unit, are packaged into a standard data communica-
tions protocol that manages a broad spectrum of queries and
responses available. This approach to providing route guid-
ance information allows automatic real time database
updates and corrections at the base unit, avoiding database
distribution problems. In addition, the cost and technical
requirements for the on-board or mobile unit equipment are
substantially lower than for prior art route guidance infor-
mation systems.

It is to be understood that, while the detailed drawings and
specific examples given describe preferred embodiments of
the invention, they are for the purpose of illustration only.
The invention is not limited to the precise details disclosed,
and various changes may be made therein. For example, the
format or protocol of the query message and the response
message, illustrated in FIGS. 3 and 4, respectively, may be
modified to request different types of information from the
map database or to specify different formats or subsets of
information to be conveyed to the mobile unit. Such changes
may be made without departing from the spirit of the
invention which is defined by the following claims.

What is claimed is:

1. A method of expanding the amount of information
available 10 a remote unit in a routing system having a basc
unit and a remote unil, comprising the steps of:

(2) electromagnetically transmitting a route request from

the remote unit to the base unit;

(b) electromagpetically transmitting data representing a
route from the basc uait to the remote unit in response
to the route request of step (a);

(<) receiving in the remote unit the data representing a
route transmitted in step (b);

(d) in the remote unit, using a navigation application
program to comparc the data rcpresenting a route
received in step (c) with coverage of databases
on-board the remote unit;

(¢) if an entire route received in step (c) is not covered by
said databases on-board the remote unit, electromag-
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netically transmitting from the remote unit to the base
unit a request for the basc unit to provide information
in addition to that which is covered by said databases
on-board the remote unit; and

(f) receiving in the remote unit said information in

response to the request of step (e).

2. The mcthod as sct forth in claim 1, whercin step (£)
includes receiving in the remote unit map information which
is not adequately covered by said databases on-board the
remote unit in response to the request of step (c).

3. A routing syslem which makes a large amount of
information available to a remote unit, the system compris-
ng:

(2) a base unit;

(b) a remote unit including a pavigation application

program installed therein; and

(c) a communications link to electromagnetically ransmit

a route request from the remote unit to the base unit and
to clectromagoetically transmit data represeating a
route from the base unit to the remote unit in response
to the route request,

wherein the remote unit

(i) receives the data represealing a route transmitled. by
the communications link,

(1i) compares the data representing a route received with
coverage of databases on-board the remote unit,

(iii) uses said navigation application program to deter-
mine what additional data is needed, and

(iv) electromagnetically transmits from the remote unit to
the base unit, via the communications link, an addi-
tional request for the base umit to provide said addi-
tional information.

4. The routing system as set forth in claim 3, wherein the
remole unit receives map information which is not
adequately covered by said databases on-board the remote
unit in response 1o said additional request.

5. A system for providing navigation features to remote
mobile navigation units comprising:

a plurality of remote navigation unils each of whjch is
iostalled in a respective one of a plurality of vehicles,
wherein each of said plurality of remote navigation
units is comprised of:

a position indicator that provides an output indicative
of a geographical position thercof;

an input device that provides for receiving a request for
a navigation function from a user;

a first processor coupled to receive outputs from said
position indicator and said input device, and further
wherein said first processor executes a first naviga-
tion application program to provide the requested
navigation function to the user of the remote navi-
gation unit;

a first peographic database installed in said remote unit
and used in conjuoction with the first navigation
application program eXecuied on the first processor
of the remole navigation unit;

wherein said first navigation application program deter-
mines what additional data beyond what is included
in said first geographic database is required to pro-
vide said requested navigation function to the user;
and

a first wireless communications system coupled to said
first processor 1o provide for sending requests for
said additional data and receiving responses o said
requests; and
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a base unit comprised of:

a second wireless communications system that provides
for receiving said requests for said additional data from
each of said plurality of remote pavigation units and
sending responses thereto;

a seoond geographic database; and

a sccond processor coupled to said sccond wircless com-
munications system and said second geographic
database, wherein said second processor executes a
second navigation application program that prepares
responses o said requests from the plurality of remote
navigation units using said sccond geographic database
and sends said responses 1o said plurality of remote
pavigation units using said second wireless communi-
cation system; and

wherein said ficst navigation application program pro-
vides said requested navigation fuoction to the user
using data from said first geographic database and said
additional data from said second geographic database.

6. The iovention of claim 5 wherein said navigation
function requested by the user includes calculation of a route
between an ongin and a destination.

7. The iavention of claim 5 wherein said navigation
function requested by the user includes display of map data.

8. The invention of claim 5 wherein said navigation
function requested by the user includes display of strip
maps.

9. The iavention of claim § wh said navigati
function requested by the user includes a request for more
up-to-date information.

10. The inveation of claim S wherein said input device
provides for selection of a destination.

11. A method of providing navigation information to a
plurality of users of remote navigation units comprising the
steps of:

on each of said plurality of remote navigation units,

receiving a request for pavigation informmation from a
user,

executing a first pavigation application program that uses
a first geographic database installed in said remote
navigation unit to provide a first part of a response to
said request for navigation information and determine
whether additional data are to be requested from a base
unit;

using a wireless communication system to communicate
a request to said base uait navigation system to obtain
said additional dala related to said request for naviga-
tion information as determined by said navigation
application program;

receiving said additional data related to said request from
said base unit navigation system;

combining said first part of a response with said additional
information to provide a combined response; and

providing said combined response to said user.

12. The inveation of claim 11 wherein said step of using

2 wireless communication system to communicate a request
further comprises:

requesting a route between 2o origin and a destination.

13. The invention of claim 11 wherein said step of using
a wircless communication system (0 communicale a request
further comprises:

requesting map data for areas that are not adequately
covered by said first geographic database.
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14 The invention of claim 11 wherein said step of using
a wircless communication system to communicate a request
farthcr comprises:

requesting slrip maps.

15. The invention of claim 11 wherein said step of using 3
a wireless communication system o communicate a request
further comprises:

requesting more up-to-date information than is contained

in said first database.

16. A method for providing improved navigation scrvices
to a plurality of remote navigation units comprising the steps
of:

on a remote unit comprising a first navigation system that

application program, recciving input from a user for a
desired pavigation fupction to which a response
requires geographic data;

from the remote unit, using said navigation application

graphic data not in said database determined by said
program as required to provide said desired navigation
function;

10
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on a base unil comprising a second navigation system that
uses a second geographic database, receiving said
request and providing said part of said geographic data
using said second geographic database;
from said base unit, transmitting said part of said geo-
graphic data to said remote unit; and
in said remote unit, receiving said part of said geographic
data from said base unit and using said part of said
geographic data received from said basc unit along with
data from said first geographic database to provide said
desired navigation function to said user.
17. The mecthod of claim 16 wherein said desired navi-
gation function comprises calculation of a route between an
origin and a destination, wherein said request for part of said

includes a first geographic database and a navigation 15 geographic data comprises a calculated route, and wherein

said step of using includes map display.
18. The method of claim 16 further comprising the step of:
on said remote unit, after receiving said part of said
geographic data, comparing said part with data in said
first database and then requesting additional data from
said base unit.
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Sir:
In response to the Final Rejection dated May 22, 2001, please amend the above-
identified application as follows:

~ _INTHE CLAIMS

/{se cancel rejected claims 1-19, 31-39, 44-54, 56 and 57 without prejudice.

REMARKS

By the present amendment, rejected claims 1-19, 31-39, 44-54, 56 and 57 have
‘been cancelled. These claims will be pursued in a continuation application.

In light of this amendment, Applicants respectfully request that this application be

passed to issue.
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AUTHORIZATION

The Commissioner is hereby authorized to charge any additional fees which may
be required for this amendment, or credit any overpayment to Deposit Account No. 13-4500,
Order No. 3125-4002US1. A DUPLICATE OF THIS DOCUMENT IS ATTACHED.

In the event that an extension of time is required in addition to that requested in a
petition for an extension of time, the Commissioner is requested to grant a petition for that
extension of time which is required to make this response timely and is hereby authorized to
charge any fee for such an extension of time or credit any overpayment for an extension of time
to Deposit Account No. 13-4500, Order No. 3125-4002USt. A DUPLICATE OF THIS
DOCUMENT IS ATTACHED.

Respectfully submitted,
Morgan & Finnegan, L.L.P.

Date: July 19, 2001
W , 0 s

ﬁ]ohn W. Osborne
Registration No. 36,231

Mailing Address:
MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, NY 10154-0053
TELEPHONE: 212-758-4800
TELECOPIER: 212-751-6849
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Commissioner for Patents
Washington, D.C. 20231

Sir:
I hereby certify that the attached:

1. Amendment; and
2. Retumn Receipt Postcard

along with any paper(s) referred to as being attached or enclosed and this Certificate of Mailing are being deposited
with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope
addressed to the: Commissioner for Patents, Washington, D.C., 20231.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

Dated: July 19, 2001 % /W

Angus Gill

CORRESPONDENCE ADDRESS:
MORGAN & FINNEGAN LLP
345 Park Avenue

New York, New York 10154

(212) 758-4800

(212) 751-6849 Facsimile

FORM: CERT.NY
Rev. 05/27/98
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— Application No. Applicant(s)
09/400,413 McNally et al.

Examiner Art Unit
Cao "Kevin" Nguyen 2173

Notice of Allowability

-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 and Issue Fee Due 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 __07/23/01

2 X The allowed claim(s) is/are __20-30, 40-43, and 55

3. The drawings filed on are acceptable as formal drawings.

4~ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
a)__ Al b) ‘Some* c¢) Nane ofthe:
1. . Certified copies of the priority documents have been received.
2 . Certified copies of the priority documents have been received in Application No.

3 Copies of the certified copies of the priority documents have been received in this national stage
application from the International Bureau (PCT Rute 17.2(a)).

*Certified copies not received.

5 .. Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

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 FOR SUBMITTING NEW FORMAL DRAWINGS, OR A SUBSTITUTE OATH OR DECLARATION. This three-month period
for complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL is extendabie under 37 CFR 1.136{a).

6... Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION (PTO-152) which gives
reason(s) why the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

7. X Applicant MUST submit NEW FORMAL DRAWINGS
(a).. including changes required by the Notice of Draftsperson's Patent Drawing Review (PTO-948) attached
1) " hereto or 2) [fo PaperNo.

(b) X: including changes required by the proposed drawing correction filed Mar 22001 , which has been
approved by the examiner

(c)' _ ncluding changes required by the attached Examiner's Amendment/Comment or in the Office action of
Paper No. .

identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings. The
drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

8.0 ' Note the attached Examiners comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any reply to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL

NUMBER). if applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of the
NOTICE OF ALLOWANCE should also be included.

Attachment(s)

1 Lr_‘ Notice of References Cited (PTO-892) __. Notice of Informal Patent Application (PTO-152)

2 ¢
31 Notice of Oraftsperson’s Patent Drawing Review (PT(O-948) 4 _: Interview Summary (PTO-413), Paper No.
5 Information Disclosure Statement(s) (PTO-1448), Paper No(s). 6 __ Examiner's Amendment/Comment
7 8

L] Examiner's Comment Regarding Requirement for Deposit of Biological .| Examiner's Statement of Rea All ce
Material E
9 Other —_

CAQ "KEVIN" NGUYEN
PATENT EXAMINER
ART UNIT 2173

Pateryt and Trademark Offce
37 (Rev. 01-01) Notice of Allowability Part of Paper No 11
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ATTACHMENT TO AND MODIFICATION OF

NOTICE OF ALLOWABILITY (PTO-37)
(November, 2000)

NO EXTENSIONS OF TIME ARE PERMITTED TO FILE
CORRECTED OR FORMAL DRAWINGS, OR A SUBSTITUTE
OATH OR DECLARATION, notwithstanding any indication to the
contrary in the attached Notice of Allowability (PTO-37).

If the following language appears on the attached Notice of Allowability, the
portion lined through below is of no force and effect and is to be ignored':

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply wath the requurements noted below 15 set lo
EXPIRE THREE MONTHS FROM THE “DATE MAILED" of this Office acuoh  Failure to comply will result in
ABANDONMENT of this application. Estensions-of-tirne may be-obimned-underthe provisiens-of

Similar language appearing in any attachments to the Notice of Allowability,
such as in an Examiner’s Amendment/Comment or in a Notice of
Draftperson’s Patent Drawing Review, PTO-948, 1s also to be ignored.

' The language which is crossed out is contrary to amended 37 CFR 1.85(¢) and 1.136. See “Changes to
Implement the Patent Business Goals”, 65 Fed. Reg. 54603, 54629, 54641, 54670, 54674 (September 8.
2000), 1238 Off Gaz. Pat Office 77,99, 110, 135, 139 (September 19, 2000)

Apple, Exhibit 1010, Page 270




or UNITED STATES DEPARTMENT OF COMMERCE
fg{\ Patent and Trademark Office

&/

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

Thlv) Fipains
HEN P S PHI I 19 <1 TS
MR GR w FTRIME S0, L L
o N R K M= S 1 | 2

B ViR BY 10164
APPLICATION NO FUNGDATE | TotALClAMs | EXAMINER AND GROUP ART UNIT [ oATE mAILED
R L N LR R i IR LN A TR BTy
ot Fas AL LY B ¥ .y 0 Dave
::lmf?‘lfon LR ety Tomd Mok SE T Gt VRN R s D R Yl S R b LR
LR TR I o SR RSN A &
ATTY'S DOCKET NO. CLASS-SUBCLASS BATCHNO. | APPLN.TYPE | SMALLENTITY | FEEDUE | OATEDUE |
S . 1
1
|

g Il R ICE M L e & . PP - : . . 5
Shp e eniddd il BT HEL Ui | S i L I I SRR T ERY! N ERETER T

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
CUTION THE MERITS IS CLOSED. ’

THE ISSUE FEE 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.

HOW TO RESPOND TO THIS NOTICE:

LReview the SMALL ENTITY status shown above.
lfthe SMALL ENTITY is shown as YES, verify your If the SMALL ENTITY is shown as NO:
aurrent SMALL ENTITY status:

A. it the status is changed, pay twice the amount of the
FEE DUE shown above and notify the Patent and
Trademark Office of the change in status, or

B. If the status is the same, pay the FEE DUE shown . » ] .
above. B. File verified statement of Small Entity Status before, or with,

L payment of 1/2 the FEE DUE shown above.

Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEE to your depaosit account, section “4b" of Part
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

All communications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

A. Pay FEE DUE shown above, or

bO!RP':"AGI;I'\I’T 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.
k PATENT AND TRADEMARK OFFICE COPY
-85 (REV. 10-96) Approved for use through 06/30/99. (0651-0033)
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o ‘ & Issue Batch No. K28
W1 ‘6[ Notice of Allowance Date: 08/09/01
Patent 3 Docket No. : 3125-4002

Applicant McNally et al.

Serial No. : —08/554:920— Group Art Unit : 2173

Filed : September 21, 1999 Examiner : Nguyen, C.
For : INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

Commissioner for Patents
Washington, D.C. 20231

ATTENTION: OFFICIAL DRAFTSPERSON

SIR:
issi 1D

In response to the Notice of Allowance mailed on August 9, 2001, Applicants
submit herewith six sheets of formal drawings (Figs. 1-7).

The sheets included herewith are identical to those included with a Submission of
Formal Drawings dated February 26", 2001. Because of this February 26" submission, Applicants
believe that the Examiner unintentionally requested new formal drawings in his Notice of
Allowability. Nevertheless, with this Submission Applicants comply with the Examiner's request.

Applicants believe that no fee is due with the submission of these formal drawings.
However, in the event that any fees are found to be due, the Commissioner is authorized to
charge such fees to Deposit Account No. 134500, Order No. 3125-4002. A DUPLICATE
COPY OF THIS PAPER IS ATTACHED HERETO.

Respectfully submitted,
MORGAN & FINNEGAN, L.L.P.

5y QAL 0

John W. Osborne
Reg. No. 36,231

Dated: November 1, 2001

Mailing Address:
MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, New York 10154-0053 0
(212) 758-4800 Telephone /j‘

(212) 751-6849 Facsimile q JD D
660982 vl
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1

INFORMATION MANAGEMENT AND
SYNCHRONOUS COMMUNICATIONS
SYSTEM WITH MENU GENERATION

FIELD OF THE INVENTION

This invention relates to an information management and
synchronous communications system and method for gen-
eration of computerized menus for restaurants and other
applications with specialized display and synchronous com-
munications requirements related to, for example, the use of
equipment or software with non-PC-standard graphical
formats, display sizes and/or applications for use in remote
data entry, information management and synchronous com-
munication between host computer, digital input device or
remote pager via standard hardwired connection, the
internet, a wireless link, smart phone or the like.

BACKGROUND OF THE INVENTION

While computers have dramatically altered many aspects
of modem life, pen and paper have prevailed in the hospi-
tality industry, e.g., for restaurant ordering, reservations and
wait-list management, because of their simplicity, ease of
training and operational speed. For example, ordering pre-
pared foods has historically been done verbally, either
directly to a waiter or over the telephone, whereupon the
placed order is recorded on paper by the recipient or
instantly filled.

Although not previously adapted for wide-scale use in the
hospitality industry, various forms of digital wireless com-
munication devices are in common use, e.g., digital wireless
messengers and pagers. Also in common use are portable
laptop and handheld devices. However, user-friendly infor-
mation management and communication capability not
requiring extensive computer expertise has not heretofore
been available for use in everyday life such as for restaurant
ordering, reservations and wait-list management. Hundreds
of millions of dollars have been spent on personal digital
assistant (“PDA") development seeking to produce a small,
light-weight and inexpensive device that could be adapted to
such uses; yet none have yielded a satisfactory solution.

One of the inherent shortcomings of PDA type devices is
that, as they strive for small size, low weight and low cost,
they must compromise the size and clarity of the operator
display medium interface itself, which in most cases is one
of a variety of LCD (liquid crystal display) type devices. As
the size of the display shrinks, the amount of information
that may be displayed at any one point or time is commen-
surately decreased, typically requiring multple screens and
displays to display information to the operator. This reduces
the overall utility of the device. Additionally, the smaller
display and keyboard results in a non-optimal operator
interface, which slows down operation and is thus unaccept-
able for the time criticality of ordering. reservation and
wait-list management and other similar applications. This
necessitates many design compromises which in the aggre-
gate have resulted in limited acceptance of PDA type
devices in the restaurant and hospitality fields.

Many of the negatives prevalent in earlier devices have
been eliminated, but, to date, there is still no integrated
solution to the ordering/waitlist/reservation problem dis-
cussed above. With the advent of the Palm® and other
handheld wireless devices, however, the efforts to make such
devices ubiquitous have begun to bear fruit at least in some
areas, €.g., personal calendars. However, substantial use of
such devices in the restaurant and hospitality context has not
occurred to date. As discussed above, at least one of the
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reasons PDAs have not been quickly assimilated into the
restaurant and hospitality industries is that their small dis-
play sizes are not readily amenable to display of menus as
they are commonly printed on paper or displayed on, e.g..
large, color desktop computer screens. Another reason is that
software for fully realizing the potential for wireless hand-
held computing devices has not previously been available.
Such features would include fast and automatic synchroni-
zation between a central database and multiple handheld
devices, synchronization and communication between a
World Wide Web (“Web™) server and multiple handheld
devices, a well-defined application program interface
(“API"™) that enables third parties such as point of sale
(“POS™) companies, affinity program companies and inter-
net content providers to fully integrate with computerized
hospitality applications, real-time communication over the
intermet with direct connections or regular modem dialup
connections and support for batch processing that can be
done periodically throughout the day to keep multiple sites
in synch with the central database. A single point of entry for
all hospitality applications to communicate with one another
wirelessly has also previously been unavailable. Such a
single point of entry would work to keep all wireless
handheld devices and linked Web sites in synch with the
backoffice server (central database) so that the different
components are in equilibrium at any given time and an
overall consistency is achieved. For example, a reservation
made online would be automatically communicated to the
backoffice server and then synchronized with all the wireless
handheld devices wirelessly. Similarly, changes made on
any of the wireless handheld devices would be reflected
instantaneously on the backoffice server, Web pages and the
other handheld devices.

For the foregoing’reasons, paper-based ordering, waitlist
and reservations management have persisted in the face of
widespread computerization in practically all areas of com-
merce. At most, computerization of these functions has been
largely limited to fixed computer solutions, ie., desktop or
mainframe, because of the problems heretofore faced in
configuring wireless handheld devices and maintaining data-
base synchronization for such applications. Specifically, the
unavailability of any simple technique for creating restau-
rant menus and the like for use in a limited display area
wireless handheld device or that is compatible with ordering
over the intermet has prevented widespread adoption of
computerization in the hospitality industry. Without a viable
solution for this problem, organizations have not made the
efforts or investments to establish automated interfaces to
handheld and Web site menus and ordering options.

A principal object of the present invention is to provide an
improved information management and synchronous com-
munications system and method which facilitates user-
friendly and efficient generation of computerized menus for
restaurants and other applications that utilize equipment
with non-PC-standard graphical formats, display sizes and/
or applications.

A further object of the present invention is to provide an
improved information management and synchronous com-
munications system and method which provides for entry,
management and communication of information from the
operator as well as to and from another computer, Web page
menu, remote digital device using a standard hardwired
connection, the internet or a wireless link.

A further object of the present invention is to provide an
improved information management and synchronous com-
munications system which is small, affordable and light-
weight yet incorporates a user-friendly operator interface
and displays menus in a readily comprehensible format.
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A further object of the present invention is to provide a
synchronous information management and communications
svstem which enables automatic updating of both wireless
and internet menu systems when a new menu item is added,
modified or deleted from any element of the sysiem.

SUMMARY OF THE INVENTION

The foregoing and other objects of the present invention
are provided by a synchronous information management and
communications system and method optimized for simplic-
ity of operation which incorporates menu generation for
creation of menus to be used with wireless remote handheld
computer and PDA devices, the internet or any application
where simple and efficient generation of menus is appropri-
ate. The menu generation approach of the present invention
includes a desktop software application that enables the
rapid creation and building of a menu and provides a means
to instantly download the menu configuraton onto. e.g., a
handheld device or Web page and to seamlessly interface
with standard point of sale (“POS") systems to enable
automatic database updates and communication exchanges
when a change or input occurs in any of the other system
elements. To solve the above and other related problems, an
information management and communications system is
provided which results in a dramatic reduction in the amount
of time, and hence cost, to generate and maintain comput-
erized menus for, e.g., restaurants and other related appli-
cations that utilize non-PC-standard graphical formats, dis-
play sizes or applications.

The menu generation approach of the present invention
has many advantages over previous approaches in solving
the problem of converting paper-based menus or Windows®
PC-based menu screens to small PDA-sized displays and
Web pages. In one embodiment, the present invention is a
software tool for building a menu, optimizing the process of
how the menu can be downloaded to either a handheld
device or Web page, and making manual or automatic
modifications to the menu after initial creation.

The use of wireless handheld devices in the restaurant and
hospitality industry is becoming increasingly pervasive as
restaurant owners and managers become more aware of the
benefits. With the proper wireless handheld system in place,
restaurants can experience increased table turns from
improved server productivity and shorter order taking and
check paying times. Restaurants and POS companies seek-
ing to provide a wireless handheld interface to their desktop-
based POS systems or a Web page equivalent face several
challenges. These challenges include building a menu using
their existing database and transferring the menu onto hand-
held devices or Web pages that will interface with servers
wirelessly or to restaurants/customers over the internet. The
menu generation approach of the present invention is the
first coherent solution available to accomplish these objec-
tives easily and allows one development effort to produce
both the handheld and Web page formats, link them with the
existing POS systems, and thus provides a way to turn a
complicated, time-consuming task into a simple process.

The information management and synchronous commu-
nications system of the present invention features include
fast synchronization between a central database and multiple
handheld devices, synchronization and communication
between a Web server and multiple handheld devices, a
well-defined API that enables third parties such as POS
companies, affinity program companies and internet content
providers to fully integrate with computerized hospitality
applications. real-lime communication over the internet with
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direct connections or regular modem dialup connections and
support for baich processing that can be done periodically
throughout the day to keep multiple sites in synch with the
central database.

The communication module also provides a single point
of entry for all hospitality applications. e.g., reservations.
frequent customer ticketing, wait lists, etc. to communicate
with one another wirelessly and over the Web. This com-
munication module is a layer that sits on top of any com-
munication protocol and acts as an interface between hos-
pitality applications and the communication protocol and
can be easily updated to work with a new communication
protocol without modifying the core hospitality applications.
A single point of entry works to keep all wireless handheld
devices and linked web sites in synch with the backoffice
server applications so that the different components are in
equilibrium at any given time and an overall consistency is
achieved. For example, a reservation made online can be
automatically communicated to the backoffice server and
then synchronized with all the wireless handheld devices
wirelessly. Similarly, changes made on any of the wireless
handheld devices are reflected instantaneously on the back-
office server Web pages and the other handheld devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features and advantages of the present
invention can be appreciated more fully from the following
description, with references to the accompanying drawings
in which:

FIG. 1 is a schematic representation of a window dis-
played on a computer display screen which shows a hierar-
chical tree menu¢ modifier window and sub-modifier win-
dow in conformity with a preferred embodiment of the
present invention.

FIG. 2 is a schematic representation of a modifier dialog
box in conformity with a preferred embodiment of the
present invention.

FIG. 3 is a schematic representation of a menu category
dialog box in conformity with a preferred embodiment of the
present invention.

FIG. 4 is a schematic representation of a menu item dialog
box in conformity with a preferred embodiment of the
present invention.

FIG. 5 is a schematic representation of a display customi-
zation dialog box in conformity with a preferred embodi-
ment of the present invention.

FIG. 6 is a schematic representation of a communications
control window in conformity with a preferred embodiment
of the present invention.

FIG. 7 is a schematic representation of a point of sale
interface on a wireless handheld device for use in displaying
page menus created in conformity with a preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Most personal computers today run under an operating
system that provides a graphical user interface (“GUI") for
accessing user applications. A GUI is used in the preferred
embodiment of the present invention. Through an interface
of windows, pull-down menus, and toolbars, GUI operating
systems have simplified PCs and have rendered computer
technology more user friendly by eliminating the need to
memorize keyboard entry sequences. In addition, GUIs
allow users to manipulate their data as thev would physical
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entities. For example, a window can represent a file and the
contents of the window can represent the records of the file.
The window can be opened, closed, or set aside on a desktop
as if it were an acrual object. The records of the file can be
created, deleted. modified and arranged in a drag-and-drop
fashion as if they also were physical objects. The most
common GUI operating systems that provide this “object-
oriented” environment for personal computers are Microsoft
Windows® systems, including Windows CE® for handheld
wireless devices and the like. Generally, a particular appli-
cation program presents information to a user through a
window of a GUI by drawing images, graphics or text within
the window region. The user, in turn, communicates with the
application by “pointing” at graphical objects in the window
with a pointer that is controlled by a hand-operated pointing
device, such as a mouse, or by pressing keys on a keyboard.

The use of menus is conventional in GUIs for software
applications. Menus are typically utilized to provide end
users of applications with available choices or processing
options while using the applications. For example, in a
typical desktop or interactive application, selection of a
“file™ from a menu bar may cause display of a context menu
which provides “file” options. File options can have addi-
tional subordinate or child options associated with them. If

a file option having subordinate options is selected, the child ,

options are displayed in context in a child menu or submenu
proximate to the selected parent option. One or more of the
child options provided in the child menu may have further
subordinate options. Thus, such a menu system comprises
cascading sets of menus which are displayable in context to
show the parent/child relationships between options of the
context menu. A menu system of this type is incorporated
into the preferred embodiment of the invention,

The preferred embodiment of the present invention uses
typical hardware elements in the form of a computer
workstation, operating system and application software ele-
ments which configure the hardware elements for operation
in accordance with the present invention. A typical work-
station platform includes hardware such as a central pro-
cessing unit (“CPU™), e.g.. a Pentium® microprocessor,
RAM, ROM, hard drive storage in which are stored various
system and application programs and data used within the
workstation, modem, display screen, keyboard, mouse and
optional removable storage devices such as fAoppy drive or
a CD ROM drive. The workstation hardware is configured
by software including an operating system, e.g., Windows®
95, 98, NT or CE, networking software (including internet
browsing software) and application software components.
The preferred embodiment also encompasses a typical file
server platform including hardware such as a CPU, e.g.,
Pentium® microprocessor, RAM, ROM, hard drive,
modem, and optional removable storage devices, e.g., floppy
or CD ROM dnve. The server hardware is configured by
software including an operating system, e.g., Windows® 95,
98, NT or CE, networking software (including Web server
software) and database software.

A computer workstation for use in the preferred embodi-
ment also includes a GUI. As is conventional, the GUI is
configured to present a graphical display on the display
screen arranged to resemble a single desktop. Execution of
an application program involves one or more user interface
objects represented by windows and icons. Typically, there
may be several windows and icons simultaneously present
on the desktop and displaying information that is generated
by different applications.

The window environment is generally part of the operat-
ing system software that includes a collection of utility
programs for controlling the operation of the computer
system. The computer system, in turn, interacts with appli-
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cation programs to provide higher level functionality.
including a direct interface with the user. Specifically, the
application programs make use of operating system func-
tions by issuing task commands to the operating system
which then performs the requested task. For example. an
application program may request that the operating system
display certain information on a window for presentation to
the user.

An aspect of the preferred embodiment of the information
management and communications system of the invention is
shown in FIG. 1. FIG. 1 shows an example of the GUI
provided by the operating system of the preferred embodi-
ment of the present invention. With reference to FIG. 1, the
preferred embodiment includes an intuitive GUI 1 from
which to build a menu on a desktop or other computer. A
hierarchical tree structure 2 is used to show the different
relationships between the menu categories 3 (e.g., soups.
salads, appetizers, entrees, deserts, etc.), menu items 4 (e.g.,
green salad, chicken caesar salad, etc.), menu modifiers 5
(e.g., dressing, meat temperature, condiments, etc.) and
menu sub-modifiers 6 (e.g., Italian, French, ranch, bleu
cheese, etc.).

The procedure followed in configuring a menu on the
desktop PC and then downloading the menu configuration
onto the POS interface on the handheld device in conform-
ance with the preferred embodiment is as follows.

The menu configuration application is launched by click-
ing on the appropriate icon on the desktop display screen.
FIG. 1 will then be displayed. There are three windows on
the screen shown in FIG. 1. The left window is the menu tree
7, also called the tree view. The top right window is the
Modifiers window 8 and the bottom right window is the
Sub-Modifiers window 9. The Sub-Modifiers window lists
the sub-modifiers that correspond to the modifier that is
selected. The views on the right are referred to as list views.
There are several ways of invoking a command, including
using the menu options; using the context menu (right
mouse click); using the keyboard or using the toolbar icons.
For example, if it is desired to add a category to the menu,
the following four options are available: (1) clicking on Edit,
Add Category; (2) right mouse clicking on Menu, then
clicking on Add Category; (3) highlighting Menu, then
typing CrHT or (4) clicking on the Add Category icon on
the toolbar. To add an item to a category, the following
options are available: (1) highlighting the category to which
it is desired to add an item and then clicking on Edit>Add
Item; (2) right mouse clicking on the desired category and
then clicking on Add Item; (3) highlighting the desired
category, then typing Ctrl+N or (4) clicking on the Add icon
on the toolbar.

When building a menu, it should be kept in mind that the
menu items are stored using a tree metaphor similar to how
files are stored on a PC with folders and subfolders. The
menu structure is similar to the Windows® File Explorer in
the way the items are organized hierarchically. Below is an
example of how an item may be configured:

Entrees

5>

>
Red Meat
> NYStrip
> Vegetables

>> Tomato

>> Lettuce

Meat Texoperature
>z Medium Rare

In the above example, Menu is the root. Entrees is a menu
category. Red Meat is an Entree category. NY Strip is a

Apple, Exhibit 1010, Page 296




US 6,384,850 Bl

7

modifier. Vegetable is a modifier. Meat Temperature is a
modifier. Medium Rare is a sub-modifier of Meat Tempera-
ture.

The steps taken in building a menu are as follows:

1. Add Modifiers:

2. Add Sub-Modifiers and link them to the Modifiers;

3. Create Menu categories;

4. Add menu items to the categories;

5. Assign Modifiers to the menu items;

6. Preview the menu on the POS emulator on the desktop

PC:

7. Download the menu database to the handheld device.

To add modifiers, a user clicks on the inside of the
Modifiers window, then (1) clicks on Edit>Add Modifier, (2)
Presses Ctrl+N; (3) right mouse clicks in the Modifiers
window, then clicks on Add Modifiers or (4) clicks on the
Add icon from the toolbar. If 2 menu is being built from
scratch, the procedure is to enter the Long Name, Short
Name, Code and Price in the Modifier dialog box 10 shown
in FIG. 2. The Long Name is the full descriptive name of the
item. The Short Name is the abbreviated name that will be
displayed on the handheld device. The Code is the numeric
or alphanumeric code for the item. If there is an existing
database, the existing database can be browsed and menu
items retrieved from the database. Clicking on the Browse
button will bring up the existing database of menu items.
The item to be added is then selected and “OK” is clicked.
The fields will then be filled with the information from the
database. Clicking on OK again will add the item as a
modifier. To delete a modifier, the modifier is selected and
the Delete key pressed on the keyboard. To edit a modifier,
either the modifier is double clicked or the Enter key is
pressed.

Sub-modifiers represent the last level of modifiers that can
be assigned to a menu tree. To add sub-modifiers, the
modifier to which sub-modifiers are to be assigned is
selected. Then, the focus is set on the sub-modifier window
by clicking inside the Sub-Modifier window as follows: (1)
clicking on Edit>Add Sub-Meodifier; (2) pressing Ctrl+N; (3)
right mouse clicking in the Sub-Modifiers window, then
clicking on Add Sub-Modifiers or (4) clicking on the Add
icon from the toolbar. If a menu is being built from scratch,
the procedure is to enter the Long Name, Short Name, Code
and Price in a Sub-Modifier dialog box similar to the
Modifier dialog box shown in FIG. 2. As with modifiers, the
Long Name is the full descriptive name of the item. The
Short Name is the abbreviated name that will be displayed
on the handheld device. The Code is the numeric or alpha-
numeric code for the item. As before, if there is an existing
database, the existing database can be browsed and menu
items retrieved from the database. Clicking on the Browse
button will bring up the existing database of menu items.
The item to be added is then selected and OK clicked. The
fields will then be filled with the information from the
database. Clicking on OK again will add the item as a
sub-modifier. To delete a sub-modifier, the sub-modifier is
selected and the Delete key depressed on the keyboard. To
edit a sub-modifier, either the sub-modifier is double clicked
or the Enter key is pressed.

Menu categories are created from the root. Some
examples of categories are Appetizers, Soups, Salads,
Entrees, Desserts, etc. The first step is to click on Menu in
the menu tree window. Categories are added by (1) clicking
on the Add Category icon from the toolbar; (2) clicking on
Edit>Add Category or (3) pressing Ctri+T. As shown in FIG.
3, Menu Category dialog box 11 then appears in which to
enter the Long and Short names for the menu category.
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To add menu items to categories, the menu category
which is being built s clicked. For example, if items are
being added to Appetizers, the Appetizers branch is clicked
on. Then the Edit>Add [tem is clicked on or Curl+N pressed.
As before, if a menu is being built from scratch, the
procedure is to enter the Long Name, Short Name, Code.
Prep Time, Recipe and Price into the Menu Item dialog box
12 shown in FIG. 4. The Long Name is the full descriptive
name of the item. The Short Name is the abbreviated name
that will be displayed on the handheld device. The Code is
the numeric or alphanumeric code for the item. Prep Time is
the time it takes to prepare the meal and Recipe would
include preparation methods and ingredients that are used in
the preparation of the item. [f there is an existing database,
the existing database can be browsed and menu items
retrieved from the database. Clicking on the Browse button
will bring up the existing database of menu items. The item
to be added is then selected and OK is clicked. The fields
will then be filled with the information from the database.
Clicking on OK again will add the item to the category.

Once the menu items have been entered, it may be desired
to assign some modifiers to the menu items. For example. it
may be desired to assign meat temperature to a steak order.
To accomplish this, first the modifier to be assigned is
selected, then the menu item on the tree view that is to be
assigned the modifier is clicked on and then Edit>Assign
Modifier is clicked on. Or, the meodifier can simply be
dragged and dropped onto the menu item to link them. A
dialog box is then displayed asking if this modifier is a
required modifier. If it is a required modifier, the display
icon will be red but if it is a non-required modifier the
display icon will be green. As many modifiers as are
applicable can be assigned. If any changes are made to the
modifiers, those changes will be automaticaily reflected
throughout the menu tree.

Once the modifiers have been entered, it may be desired
to assign sub-modifiers to the modifiers items. For example,
it may be desired to add Honey Mustard as a sub-modifier
to Dressing. To accomplish this, first the modifier to be
assigned a sub-modifier is selected, then the sub-modifier
window is clicked on, then Edit>Add Sub Modifier is
clicked on, Ctrl+N entered or the Add icon from the toolbar
is clicked on. Or, the sub-modifier can simply be dragged
and dropped onto the modifier to link them.

When the menu has been completely configured, it can be
previewed on a POS emulator on the desktop to verify that
the menu is correctly configured before downloading it to
the handheld device. To preview, File>Preview Database is
clicked on or the Preview Database icon from the toolbar is
clicked on. The handheld POS emulator on the desktop can
then be run. If the configuration is deemed acceptable, the
handheld device is connected to the desktop PC to ensure
that a connection has been established; the POS application
on the handheld device is exited and File>Download Data-
base is clicked on or the Download Database icon from the
toolbar is clicked on. If there is an existing menu database
on the handheld device, the system will ask if the existing
database should be replaced. Yes is clicked if existing
database replacement is desired.

A database function enables the creation of, e.g., a break-
fast menu, lunch menu and dinner menu and downloading
them to a handheld device. Functions available are (1)
creating a new database; (2) opening an existing database;
(3) saving a database under a different name. To access these
functions, File is clicked on the menu bar.

The preferred embodiment encompasses customized
layout, views and fonts. To set the focus on the view it is
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desired to change, click inside the desired window. The main
customizing dialog box is accessed by clicking on
View>Customize View. A dialog box 13. as shown in FIG.
5, will be displayed including tabs that allow the following
options: selection of Columns to display in the list view by
choosing and arranging the fields to display in the Modifiers
and Sub-Modifiers windows; formatting Columns by speci-
fying the column widths and justification; selecting Filter
allows restricting the list to display only the items that meet
centain criteria For example, display of modifiers with codes
between 500 and 550. Selecting Sort allows sorting the
modifiers or sub-modifiers according to any of the available
fields such as Name, Code or Price. Selecting Style facili-
tates choice of font type, style, size, etc. To change the font
in a particular window, click on View>Fonts or right mouse
click in the desired window and then click on Fonts. To
change the size of the windows, drag the borders of the
windows to expand or contract the size of the windows. To
change the column widths, simply drag the edge of the
column headers to increase or decrease the column widths.

A communications control program monitors and routes
all communications to the appropriate devices. It continu-
ously monitors the wireless hetwork access point and all
other devices connected to the network such as pagers,
remote devices, internet Web links and POS software. Any
message received is decoded by the software, and then
routed to the appropriate device. No user action is needed
during operation of the software once the application has
been launched. To launch the communications control
module, a Wireless Traffic icon is clicked on the desktop PC.
When the program loads, the screen shown in FIG. 6
appears. Messages received are logged in the window 14
shown in FIG. 6 with a time stamp. The messages are also
logged to a file on the hard drive. This provides a mechanism
to monitor all traffic across the network (possibly useful for
troubleshooting, or maintenance, but not necessary for nor-
mal operation). The program may be minimized so the
screen is not displayed on the desktop, but it must be running
for proper communications to exist between all devices on
the network.

As stated, the preferred embodiment of the present inven-
tion includes the use of and compatibility with GUI tech-
nology. A drag-and-drop approach is used for organizing the
tree structure 2 in the generated menu. Drag-and-drop is also
used for assigning modifiers (modifiers can be dragged from
the modifiers window 5 and dropped onto the menu item 4
for assignment). In-cell editing results in fast editing of
items in building the menus. Customizable fonts enable
users to change font types, style and size. Customizable
layouts enable users to resize windows, change icons and
display preferences. The inventive approach provides for
fully persistent storage between sessions, even if a session is
improperly or abruptly terminated. Font and the tree state
(i.e., which nodes are expanded/collapsed) are stored
between sessions. Layout for modifiers and sub-modifiers
list views (filter, columns, formatting, font, etc.) are stored
between sessions. The last database used is likewise stored
between sessions. Splitter views allow the user to see
different views at the same time. Each view is displayed on
its own section of the screen. Views can be resized via the
keyboard or a mouse by simply dragging the splitter in the
middle.

An automated function is provided to import existing POS
databases into the inventive menu generation system and, as
discussed above with respect to the detailed example of how
to use the preferred embodiment. an automated download
procedure is provided to transfer the desktop database onto
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a handheld device and/or Web page. Also as discussed, the
preferred embodiment facilitates preview of the handheld
device or Web page version of the POS menu on the desktop
before downloading and configuration. Customizable desk-
top menu generation is contemplated, as discussed above, in
the form of customizable fonts, columns, layouts, etc. The
inventive approach also includes templates for common
modifiers that can be assigned to similar menu items. The
preferred embodiment also supports multiple databases, thus
providing for the creation and storing of different menu
databases on handheld devices such as breakfast, lunch or
dinner menus. The user can then select the appropriate
database to reflect the time of day.

FIG. 7 is a schematic representation of a point of sale
interface 15 for use in displaying a page-type menu 16
created using the inventive menu generation approach. As
can be seen from FIG. 7. the page menu is displayed in a
catalogue-like point-and=<click format whereas the master
menu, FIG. 1, is displayed as a hierarchical tree structure.
Thus, a person with little expertise can “page through™ to
complete a transaction with the POS interface and avoid
having to review the entire menu of FIG. 1 to place an order.
A PDA or Web page format could appear like FIG. 7 or the
display could be configured for particular requirements since
fully customizable menu gencration and display are con-
templated.

The POS interface on the handheld device supports pric-
ing in the database or querying prices from the POS server.
The POS device also can be customized with respect to
“look and feel” for the particular version. As can be seen in
FIG. 7, the POS interface provides for billing, status and
payment with respect to orders. A myriad of options can be
provided depending on the application.

Advanced database functions are provided in the pre-
ferred embodiment of the invention, including an automated
download process onto handheld devices and/or Web sites.
In the preferred embodiment, the menu generation system of
the present invention uses an API called ActiveX Data
Objects (“ADO™) for database access. ADO is useful in a
variety of settings. It is built on top of OLE DB and can be
used to talk to databases and, in the future, any data source
with any OLE DB driver. Advanced querying is supported.
The database can be queried on virtually all fields. Queries
can be built using SQL syntax for experienced users or can
be created using a query builder which guides users through
the creating process. Advanced emor handling is supported.
Errors occurring at run time can be trapped. A descriptive
message is displayed to alert the user and provide error
information. However, the application does not terminate
when the errors happen. The source code is easy 1o maintain
and modify, thus allowing for on time delivery of custom-
ized versions of the software. The advanced database func-
tions produce well-designed databases that accommodate
growth and scalability.

The inventive menu generation approach provides a solu-
tion for the pervasive conmnectivity and computerization
needs of the restaurant and related markets. The inventive
solution includes automatic database management and
synchronization, PDA and handheld wireless operating sys-
tem integration and optimization, wireless communications
and internet connectivity, user interface design, and graphics
design.

In the preferred embodiment, the menu generation
approach of the present invention uses Windows CE® as the
operating system for the handheld devices. Windows CE®
provides the benefits of a familiar Windows 95/98/NT®
look and feel, built-in synchronization between handheld
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devices, internet and desktop infrastructure, compatibility
with Microsoft Exchange®, Microsoft Office 9® and TCP/
IP quick access to information with instant-on feature.

Windows CE® provides a basic set of database and
communication tools for developer use. However, interfac-
ing with these tools to provide application specific results
can be a complex task. In addition to the menu generation
described above, a set of software libraries described herein
in conformance with the present invention not only enhances
the basic Windows CE® functionality by adding new fea-
tures but also maximizes the full potential of wireless
handheld computing devices. Such features include fast
synchronization between a central database and multiple
handheld devices. synchronization and communication
between a Web server and multiple handheld devices, a
well-defined API that enables third parties such as POS
companies, affinity program companies and internet content
providers to fully integrate with computerized hospitality
applications, real-time communication over the intemet with
direct connections or regular modem dialup connections and
support for batch processing that can be done periodically
throughout the day to keep multiple sites in synch with the
central database. :

The synchronous communications control module dis-
cussed above provides a single point of entry for all hospi-
tality applications to communicate with one another wire-
lessly or over the Web. This communications module is a
layer that sits on top of any communication protocol and acts
as an interface between hospitality applications and the
communication protocol. This layer can be easily updated to
work with a new communication protocol without having to
modify the core hospitality applications. The single point of
entry works to keep all wireless handheld devices and linked
Web sites in synch with the backoffice server (central
database) so that the different components are in equilibrium
at any given time and an overall consistency is achieved. For
example, a reservation made online is automatically com-
municated to the backoffice server which then synchronizes
with all the wireless handheld devices wirelessly. Similarly,
changes made on any of the wireless handheld devices will
be reflected instantaneously on the backoffice server and the
other handheld devices.

The software applications for performing the functions
falling within the described invention can be written in any
commonly used computer language. The discrete program-
ming steps are commonly known and thus programming
details are not necessary to a full description of the inven-
tion.

A simple point-to-point wireless capability is contem-
plated which permits simple digital messages to be sent from
the wireless handheld devices to a receiver in a beeper
and/or valet parking base-station. The POS interface of FIG.
7 is representative of the display on a typical wireless device
used in conformity with the invention. A simple protocol is
used to acknowledge receipt of the message and thus simul-
taneous communication is not necessary, which reduces the
cost of the wireless link. The range of the wireless link is
determined by the characteristics of the radio transceiver.
Adding a wireless link allows paging of beeper equipped
customers directly from the operator interface on the wire-
less handheld devices and communication to and from
various input/output transmitters and receivers to update the
starus of the order, reservation or other information and thus
further reduce the workload on the operator and enable
operations to proceed much faster. This link could also be
hardwired or otherwise implemented using any two-way
messaging transport.
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A further aspect of the invention is the use of the menus
generated in accordance with the described technique 1o
place orders from wireless remote handheld devices or from
remote locations through the internet. The World Wide Web
is a distnibuted hypermedia computer system that uses the
internet to facilitate global hypermedia communication
using specified protocols. One such protocol is the Hyper-
text Transfer Protocol (“HTTP"). which facilitates commu-
nication of hypertext. Hypertext is the combination of infor-
mation and links to other information. In the context of the
Web. hypertext is defined by the Hypertext Mark-up Lan-
guage (“HTML"). The links or hyperlinks in a HTML
document reference the locations of resources on the Web,
such as other HTML documents. Another language used in
creating documents for use on the Worldwide Web, to
display on computer screens, or to create speech style sheets
for use in, e.g., telephones, is the Extensible Mark-Up
Language (“XML"). XML is a “metalanguage”, ie., a
language for describing languages which was developed to
eliminate the restrictions of HTML.

The Web is a client-server system. The HTML documents
are stored on Web server computers. typically in a hierar-
chical fashion with the root document being referred to as
the home page. The client specifies a HTML document or
other source on the server by transmitting a Uniform
Resource Locator (“URL"™) which specifies the protocol to
use, e.g., HTTP, the path to the server directory in which the
resource is located, and filename of the resource. Users
retrieve the documents via client computers. The software
running on the user’s client computer that enables the user
to view HTML documents on the computer’s video monitor
and enter selections using the computer's keyboard and
mouse is knowh as a browser. The browser typically
includes a window in which the user may type a URL. A user
may cause a URL to be transmirted by typing it in the
designated window on the browser or by maneuvering the
cursor to a position on the displayed document that corre-
sponds to a hyperlink to a resource and actuating the mouse
button. The latter method is commonly referred to simply as
“clicking on the hot-spot” or “clicking on the hyperlink”.
The hyperlink methodology is contemplated for use in
accordance with the preferred embodiment to transmit
orders via the internet. Web server application software
exists that enables a user to shop for and order merchandise.
Such systems are sometimes referred to as electronic mer-
chandising systems or virtual storefronts. Systems that
enable a user to choose among several retailers’ goods are
sometimes referred to as electronic malls. An electronic
retailer’s or electronic mall operator's Web server provides
HTML forms that include images and descriptions of mer-
chandise. The user may conventionally search for an item by
entering a key word search query in a box on a form. When
a user selects an item, the server may provide a linked form
that describes that item in further detail. The user may also
conventionally enter ordering information into boxes on the
form, such as the type and quantity of the item desired. The
information entered by the user is transmitted to the server.
The user may select multiple items in this manner and then
enter a credit card number to pay for the purchases. The
retailer processes the transaction and ships the order to the
customer. As can be appreciated, ordering merchandise can
also be done from menus. The generation of menus of items
or merchandise for sale over the internet is readily accom-
plished by the menu generation approach of the present
invention.

Searching for items that the user is interested in purchas-
ing is insufficient in prior merchandising systems. Database
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management programs use index searching to facilitate rapid
searching of large amounts of data. The creator of the
database may instruct the program to use specified fields in
the database as indexed or key fields. The program locates
all terms in the database that appear in the indexed fields and
stores them in an index table. Each entry in the index table
includes a term and cormresponding pointer to the location in
the database where the term is found. If a user initiates a
search for a term that is present in the index table, the
program can locate the instances of that term in the database
with exceptional speed. Users who are familiar with the
particular database they are searching will generally know
which fields are indexed and will know the format of the
data in those fields. For example, a user of a database
containing the inventory of a bookstore may know that users
can search for the names of authors of books and that a user
who wishes to do so should enter the author’s last name first.
A user having such knowledge will therefore be able to
search efficiently. Users of electronic merchandising
systems, however, are generally end-consumers who have
no knowledge of a merchant’s database. If, as is very likely,
such a user initiates a search for a term that is not present in
the index table, the program must sequentially search
through all records in the database. Sequential records are
typically linked by pointers. Using pointers in this manner is
very demanding on server resources, resulting not only in an
exceptionally slow search, but also creating a bottleneck for
other processes that the server may be executing. The menu
generation approach of the present invention can be used to
create customized menus from a database that includes
every ilem of merchandise the vendor has for sale. In this
manner, customers can scan the generated menu much more
readily than they could view the entire database and the
necessity of having familiarity with the database is elimi-
nated as well, reducing the need for resource intensive
pointers.

While the preferred embodiment of the invention is for
the generation of restaurant menus and the like, the broad
scope of the invention is far greater. For example, menus
generated in accordance with the invention can be used in
the desktop computing environment in association with the
operating system or application programs. One such use is
to facilitate the creation of user personalized file structures
for general desktop use. Another use is to facilitate the
location of customized menus from master menus for use in
association with application software to make the execution
of the application software more efficient by, e.g., eliminat-
ing the necessity of querying or checking every tree branch
in the master menu file structure in response to user input or
other criteria and to create handheld/PDA compatible ver-
sions of the software.

While the preferred embodiment of the invention includes
the selection of items from a master menu wherein the
master menu is displayed using a graphical user interface, it
is to be appreciated that any means for displaying the master
menu to the user and generating another menu in response
to and comprised of the selections made is encompassed by
the contemplated invention. The invention encompasses the
selection of nontextual symbols, characters, icons and the
like, in addition to text, from a hierarchical tree menu or the
like for generation of another menu comprised of such items.

It is also within the scope of the invention to generate
menus automatically in response to predetermined criteria.
For example, in the restaurant menu generation
embodiment, 2 modified menu can be generated to comply
with a particular specification or group of criteria such as,
e.g.. “dinner”, “low cholesterol”, “low fat”, “fish™,
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“chicken™, or “vegetarian”. In this embodiment, only items
from the master menu that satisfy specified parameters will
be included in the generated menu. The selection process
could involve selection of master menu items based on tags
or identifiers associated with the items or by checking every
master menu item against a dictionary of items acceptable
for inclusion in the modified menu. It should also be
appreciated that the invention encompasses any combination
of automatic and manual user selection of the items com-
prising the generated menu. For example, a user mught
specify criteria which would further control automatic selec-
tion or the user could manually select some items with
automatic selection of others. The menu generation aspect of
the invention is equally applicable to table-based, drive-thru,
internet, telephone, wireless or other modes of customer
order entry, as is the synchronous communications aspect of
the invention.

The inventive concept encompasses the generation of a
menu in any context known to those skilled in the art where
an objective is to facilitate display of the menu so as to
enable selection of items from that menu. The restaurant
menu generation embodiment is but one example of a use for
the inventive concept. Likewise, displaying menus gener-
ated in accordance with the invention on PDAs and Web
pages to facilitate remote ordering are but a few examples of
ways in which such a menu might be used in practice. Any
display and transmission means known to those skilled in
the art is equally usable with respect to menus generated in
accordance with the claimed invention.

In the more general situation, menus can be generated in
accordance with the present invention in a variety of situ-
ations. For example, the usable file structure for a particular
data processing application can be dictated by the user or an
application program prior to or during the execution of the
application program. Efficiencies with respect to computa-
tional speed and equipment, e.g., storage and processor,
usage can thus be achieved along with the facilitation of
display of the generated menu.

While the best mode for carrying out the preferred
embodiment of the invention has been illustrated and
described in detail, those familiar with the art to which the
invention relates will recognize various alternative designs
andd embodiments which fall within the spirit of practicing
the invention. The appended claims are intended to cover all
those changes and modifications falling within the true spirit
and scope of the present invention.

That which is claimed is:

1. An information management and synchronous commu-
nications system for generating and transmitting menus
comprising:

a. a central processing unit,

b. a data storage device connected to said central pro-

cessing unit,

c. an operating system including a graphical user
interface,

d. a first menu consisting of menu categories, said menu
categories consisting of menu items, said first menu
stored on said data storage device and displayable in a
window of said graphical user interface in a hierarchi-
cal tree format,

€. a modifier menu stored on said data storage device and
displayable in a window of said graphical user
interface,

f. a sub-modifier menu stored on said data storage device
and displayable in a window of said graphical user
interface, and
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